
BEFORE THE NEW MEXICO PUBLIC REGULATION CO~IMISSION 

IN THE MATTER OF THE APPLICATION ) 
OF PUBLIC SERVICE COMPANY OF NE'W ) 
MEXICO FOR APPROVAL TO ABANDON ) 
SAN JUAc~ GENERATING STATION UNITS ) 
2 AND 3, ISSUANCE OF CERTIFICATES ) 
OF PUBLIC CONVENIENCE AND ) 
NECESSITY FOR REPLACEMENT PO\-VER ) 
RESOURCES, ISSUANCE OF ACCOUNTI~G ) 
ORDERS AND DETERMINATION OF ) 
RELATI<~D RATE~IAKING PRINCIPLES AND) 
TREATNlliNT, ) 

) 
PUBLIC SERVICE CO NIP ANY OF NEW ) 
J\IIEXICO, ) 

) 
Applicant ) 

______________________________ ) 

Case No. 13-00390-UT 

SUPPLENlliNTAL DIRECT TESTIMONY 

OF 

CHRIS Nf. Ol,SON 

February 5, 2014 



Q. 

2 A. 

3 

4 

5 

6 Q. 

7 

8 A. 

9 

10 Q. 

11 

12 A. 

13 

14 

15 

16 

SUPPLEMENTAL DIRECT TESTil\10NY OF 
CHRIS lVI. OLSON 

NMPRC CASE NO.B-00390-UT 

PLEASE STATE YOUR NAME, POSITION Al~D BUSINESS ADDRESS. 

My name is ChrisM. Olson. I am Vice President, Generation, for Public Service 

Company of New Mexico ("PNM'' or the ·'Company"'). My business address is 

2401 Aztec Road, NE, Albuquerque, New Mexico 87107. 

HAVE YOU PREVIOUSLY FILED TESTIMONY IN THIS 

PROCEEDING? 

Yes. I submitted my Direct Testimony in this proceeding on December 20, 2013. 

\VHAT IS THE PURPOSE OF YOUR SUPPLEl\1ENTAL DIRECT 

TESTilVIONY? 

My Supplemental Direct Testimony responds to certain sections of the Initial 

Order Requiring Filing (?l Supplemental Testimony ("Initial Order") that was 

issued by the New Mexico Public Regulation Commission ("NMPRC" or 

"Commission") on January 22, 2014. In this Supplemental Direct Testimony, I 

address the following ordering paragraphs and subject matters in the Initial Order: 

Initial Order fj( Subject 

1[A.3. Additional documentation for PNM' s 
cost estimates for the EPA-dictated 
pollution controls pursuant to the FIP 

rj[A.6. A copy of the Revised SIP as adopted 
by the NMEIB 

~lA.7. Details of the anticipated Swap 
Agreement, including expected ttmmg 
of the Swap Agreement and the reasons 
PNM is seeking 78 MW of capacity in 
San Juan Unit 4 versus some other 
amount. 
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9IA.9. An explanation of whether PNM has 
committed, either through the Term 
Sheet, or in connection with the Revised 
SIP. to construct the proposed 177MW 
peaking plant at San Juan 

The current status and projected 
time line for PNM' s efforts to procure 
the proposed 177 MW natural gas 
peaking facility 

ARE YOU SPONSORING ANY EXHIBITS IN YOUR SUPPLEMENTAL 

DIRECT TESTil\IONY? 

Yes. My Supplemental Direct Testimony includes the following exhibits: 

• PNM Exhibit CM0-1 (Supplemental) - "Public Service Company 
of New Mexico San Juan Generating Station Units l, 2, 3 and 4 
SNCR and SCR Cost Estimates" dated March 29, 2013 prepared 
byS&L 

• PNM Exhibit CM0-2 (Supplemental) 1 - New Mexico Revised SIP 
Package provided to EPA 

• PNM Exhibit CM0-3 (Supplemental) - List of Enclosure to New 
Mexico Revised SIP Package 

• PNM Exhibit CM0-4 (Supplemental) - PNM Timeline for 177 
MW Natural Gas Peaking Facility at San Juan Generating Station 

17 Q. CAt~ YOU PLEASE PROVIDE AND DISCUSS At~Y ADDITIONAL 

18 

19 

DOCUl\IENTATION FOR PNl\I'S COST ESTilVIATE FOR THE 

INSTALLATION OF SCR AT SAN JUAN AS REQUIRED UNDER THE 

1 A hard copy of PNM Exhibit CM0-2 (Supplemental) is submitted for filing of record. 
Due to the voluminous nature of this exhibit, a CD-ROM containing PNM Exhibit CM0-
2 (Supplemental) is included with each service copy of this Supplemental Direct 
Testimony in lieu of a hard copy. 
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EPA'S FIP IN RESPONSE TO PARAGRAPH A.3 OF THE INITIAL 

ORDER? 

Attached as PNM Exhibit CM0-1 (Supplemental) is a cost study prepared by 

S&L entitled '"Public Service Company of New Mexico San Juan Generating 

Station Units 1, 2. 3 and 4 SNCR and SCR Cost Estimates'' dated March 29, 2013 

(''S&L Cost Study"). The S&L Cost Study was prepared expressly for the new 

BART analysis that serves as one of the bases for the NMEIB's adoption of the 

Revised SIP. It is included in the Revised SIP package attached as PNM Exhibit 

CM0-2 (Supplemental) discussed below which has been submitted for EPA 

review and approval. The details for the cost estimate for the SCR project are set 

forth in Attachments B and C of the S&L Cost Study. 

As explained by PNM Witness O'Connell, the S&L Cost Study was used in the 

analyses of the relative cost-effectiveness of the SCR project compared to 

implementation of the Revised SIP and various generation replacement portfolios. 

PNM Witness Henry Monroy also used the S&L Cost Study in his customer bill 

impact analyses. 

IN YOUR DIRECT TESTIMONY YOU REFERENCED AN EPC 

CONTRACT 'VITH FLUOR. 'VAS ANY COST INFORMATION FROM 

THE FLUOR CONTACT USED IN THE VARIOUS PNM ANALYSES? 

No, the cost estimates from the Fluor EPC contract were not used in any of the 

PNM analyses submitted in the case. As explained by PNM Witness O'Connell, 
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the Fluor EPC contract provided cost information on construction costs only 

where the S&L Cost Study includes not just construction costs but operations and 

maintenance costs as well. A proper cost analysis necessarily includes 

consideration of operations and maintenance costs. Mr. O'Connell confirms that, 

while the estimated construction costs under the Fluor EPC contract were 

somewhat lower than the construction costs under the S&L Cost study. use of the 

Fluor cost data would not change the results of his analyses. 

CAN YOU PLEASE PROVIDE A COPY OF THE REVISED SIP IN 

RESPONSE TO PARAGRAPH A.6 OF THE INITIAL ORDER? 

Yes. Attached as PNM Exhibit CM0-2 (Supplemental) is a copy of the Revised 

SIP package that was sent by Governor Martinez to the EPA for review and 

approval. As you can see, the Revised SIP package is quite voluminous and 

includes the revised portions of the SIP and the revised NOx BART determination 

for San Juan, together with supporting documentation such as pre-filed testimony, 

public comments and the hearing transcript. 

CAN YOU PLEASE DIRECT OUR ATTENTION TO THE PORTIONS OF 

THE REVISED SIP PACKAGE THAT CONSTITUTE THE REVISED 

SIP? 

For the convenience of the Commission and the parties to this proceeding, I have 

attached as PNM Exhibit CM0-3 (Supplemental) the "List of Enclosures" from 

the Revised SIP package. The first document referenced on the List of Enclosures 
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is entitled "Chapter 10, Section 309 Revised State Implementation Plan." This is 

the revised portion of the New Mexico Regional Haze SIP. The second document 

referenced is entitled "Appendix D- Revised New Mexico BART Determination 

for San Juan Generating Station." This is the new San Juan BART determination 

which includes the requirements for the retirement of SJGS Units 2 and 3 and the 

installation of SNCR technology on SJGS Units 1 and 4. It should be noted that, 

rather than submitting an entirely new SIP, New Mexico included in its Revised 

SIP package only those portions of the SIP that were being revised. The original 

Regional Haze SIP package that New Mexico submitted to EPA on June 24, 2011 

is available on the NMED website at: 

ht1p://vvww.m1k'JlV.state.nm.us/aqb/rcghaz/NMRegionalHazeandlnfrastructureSIP 

suhmittals.hun 

'WHAT INFORMATION CAN YOU PROVIDE IN RESPONSE TO 

PARAGRAPH A.7 OF THE INITIAL ORDER RELATING TO THE 

ANTICIPATED "SWAP AGREE~NT" INVOLVING PNM ACQUIRING 

A PROPOSED ADDITIONAL 781\IW CAPACITY IN SAN JUAN UNIT 4? 

With the retirement of San Juan Units 2 and 3, PNM will need additional 

generation capacity. Additional capacity from San Juan Unit 4 is ideal because it 

is a known, low cost, reliable resource which has been providing service to New 

Mexico customers for decades. The amount of additional capacity PNM can 

acquire is based, in significant measure, on the willingness of other San Juan 

owners to trade their interests in Unit 4. PNM believes that it will be able to 
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acquire at least 78 rviW because it understands that the California owners are 

looking to exit their positions in San Juan. 

As I indicated in my Direct Testimony, the negotiations over the so-called Swap 

Agreement are ongoing and confidential. PNM continues to diligently pursue an 

agreement on a final ownership structure for San Juan following the retirement of 

Units 2 and 3. However. I am still not at liberty to discuss any specific details 

beyond the information that I provided in my Direct Testimony. 

The anticipated minimum amount of capacity that PNM will acquire in SJGS Unit 

is 78 MW. Thus. that is the amount of capacity for which PNM has requested a 

CCN in this proceeding. If a larger amount of capacity is negotiated early enough 

in this proceeding, PNM will amend its request for a CCN for the larger amount. 

If not, PNM will seek a CCN for any capacity in excess of 78 MW in a 

subsequent proceeding. 

TURNING TO PARAGRAPH A.9. O:F THE INITIAL ORDER, HAS PNl\11 

C01\IIl\1ITTED TO BUILD THE PROPOSED 177 MW PEAKING 

FACILITY AT SAN JUAN UNDER EITHER THE REVISED SIP, THE 

TERM SHKET, OR OTHER\VISE? 

The Revised SIP (PNM Exhibit CM0-2 (Supplemental)) does not address any 

replacement generation capacity. including the proposed 177 MW peaking plant. 

However, in the Term Sheet (PNM Exhibit RND-6) PNM committed, subject to 
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Commission approval, to pursue the construction of a proposed natural gas 

turbine at San Juan. The Term Sheet also includes certain performance 

requirements for this proposed gas turbine in terms of requiring a BACT analysis 

and restricting its aggregate annual NOx emissions to not more than 75 tons. 

As PNM Witness O'Connell demonstrates, the proposed 177 MW peaking facility 

is needed and San Juan is an ideal location based on PNM's existing property 

ownership and the existing transmission and other infrastructure. Of course, 

locating the 177 MW facility at San Juan has the added benefit of mitigating the 

local economic impacts from the retirement of San Juan Units 2 and 3. 

WHAT TASKS HAS PN~l UNDERTAKEN TO DATE WITH RESPECT 

TO THE DEVELOPMENT OF THE PROPOSED 177 ~lW PEAKING 

FACILITY? 

PNM contacted maJor suppliers to develop insights into vanous natural gas 

generation alternatives. PNM also assessed gas and electric interconnections. 

PNM has developed some preliminary cost estimates based on contacts with 

suppliers and other knowledgeable sources within the industry. Internally, PNM 

has assigned an initial project team for the proposed 177 MW facility. PNM is 

working on a draft request for proposal for the owner's engineer as well as a draft 

Large Generator Interconnection Agreement application. 
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HAS PNl\1 DEVELOPED A TIMELINE FOR THE 177 .MW PEAKING 

PROJECT? 

Yes, a preliminary project timeline rs attached as PNM Exhibit CM0-4 

(Supplemental). As ret1ected in the timeline, commercial production would 

commence in 2018, provided the requisite Commission approval is obtained. 

CAt~ YOU ADDRESS \VHY PNM DOES NOT PLAN TO FILE AN 

APPLICATION FOR A CCN FOR THE 177 MW FACILITY UNTIL 

DECEMBER 2014? 

This is partially addressed m the timeline set out in PNM Exhibit CM0-4 

(Supplemental) in terms of the cmTent status of the planning for this project. 

Indeed, as the project planning continues to he refined, it may be possible that an 

application for a CCN may not need to he filed with the Commission until the 

spring of 2015. In addition to ongoing project planning, PNM Witness Ortiz 

provides a discussion of PNM's timing and sequencing for the applications for 

CCNs for the various proposed replacement resources, including the 177 MW 

natural gas facility, in his Supplemental Direct Testimony. 

DOES THIS CONCLUDE YOUR SUPPLEMENTAL DIRECT 

TESTIMONY? 

Yes, it does. 

8 
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LEGAL NOTICE 

This Deliverable wa~ prepared by Sargent & Lundy, L.L.C. (S&L), at the request of and expressly for the sole use of 

Public Service of New Mexico (Client) in accordance with the agreement between S&L and Client. This Deliverable was 

prepared using the degree of skill and care ordinarily exercised by engineers practicing under similar circumstances. Client 

acknowledges: (I) S&L prepared this Deliverable subject to the particular scope limitations, budgetary and time 

constraints, and business objectives of the Client; (2) infonnation and data provided by others may not have been 

independently verified by S&L; and (3) the infonnation and data contained in this Deliverable are time sensitive and 

changes in the data, applicable codes, standards, and acceptable engineering practices may invalidate the findings of this 

Deliverable. 
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On February 15, 2013, PNM entered into a Term Sheet agreement with the U.S. Environmental Protection 

Agency (EPA) and the State of New Mexico. Provisions specitied in the Term Sheet reflect "a tentative 

agreement on technical terms and an appended corresponding timeline for action intended to address pollution 

control requirements for the San Juan Generating Station under the Clean Air Acfs requirements for regional 

haze and interstate transport for visibility." Among other requirements, the agreement requires PNM to submit a 

new Best Available Retrofit Technology (BART) analysis to the New Mexico Environment Department 

(NMED). The Term Sheet requires PNM to prepare a ·'five-factor BART analysis in accordance with the BART 

Guidelines, and other EPA guidance, as applicable, including documentation relied upon in making the BART 

determination." 

EPA published guidelines for conducting a BART determination on July 6, 2005 (40 CFR Part 51 Appendix Y. 

70 Fed. Reg. 39156). The five basic steps of a BART analysis are: 

I. Identify All Available Retrofit Control Technologies. 

2. Eliminate Technically Infeasible Options. 

3. Evaluate Control Effectiveness of Remaining Control Technologies. 

4. Evaluate Impacts and Document Results. 

5. Evaluate Visibility Impacts. 

Step 4 of the five-factor BART analysis includes an evaluation of the compliance costs associated with each 

technically feasible and available control technology. The BART Guidance includes the following three-step 

approach to developing an equipment cost estimate: (1) identity the emissions units being controlled; (2) identif) 

design parameters for emission controls; and (3) develop cost estimates based on these design parameters.t The 

guidance document instructs that the basis for equipment cost estimates should be documented, either v.;ith data 

supplied by an equipment vendor or by a reterenced source such as EPA's OAQPS Control Cost Manual.2 The 

cost analysis should take into account any site-specific design or other conditions that affect the cost of a 

particular control technology, provided that the cost estimate includes documentation of any additional 

1 See, 70 FR 39166, col. 2. 

: OAQPS Control Cost ManuaL Fifth Edition, February 1996, EPA 453/B-96-00 1. 
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infonnation that was used for the cost calculations that affects assumptions regarding purchased equipment costs, 

equipment life, replacement of major components, and any other element of the calculation that differs from the 

Control Cost Manual.3 

As part of its agreement to prepare a BART analysis for the San Juan Generating Station (SJGS), PNM 

contracted S&L to update previously prepared conceptual cost estimates for both selective catalytic reduction 

(SCR) and selective non-catalytic reduction (SNCR) control systems. In 2011, S&L prepared a conceptual 

design, cost estimate, and Engineer, Procurement & Construction (EPC) specification to install SCR on all four 

units; and in September 2012. S&L developed a scoping-level cost estimates for SNCR. Based on PNM's 

request. S&L updated these costs estimates to reflect the approach described in EPA's Control Cost Manual. 

Cost estimates were prepared for the following control technology options: 

Option 1: 

Option 2: 

Option 3: 

Installing selective catalytic reduction (SCR) control on all four units; 

Installing selective non-catalytic reduction (SNCR) control on all four units; and 

Installing SNCR on Units I & 4 and retiring Units 2 & 3. 

This report provides a summary of the SCR and SNCR cost estimates prepared for SJGS. and includes an 

overview of the approach. design parameters. and assumptions used to develop the cost estimates. Cost estimates 

for each option, including capital costs, annual operating and maintenance (O&M) costs, and total annual costs 

are included in Attachments A, B, and C to the report, respectively. 

2. BART COST ESTIMATING 

The Appendix Y BART Guidelines describe the methodology that should be used to determine control system 

costs and to calculate control system cost effectiveness. The guidelines state that "[i]n order to maintain and 

improve consistency, cost estimates should be based on the Control Cost Manual, where possible.·· The Control 

Cost Manual describes the equipment and other directs costs that are typically included in a cost estimate. and 

provides cost factors that can be used to calculate certain indirect costs, if needed. Specific chapters are provided 

for a number of add-on air pollution control systems. including both SNCR (Section 4.2 - NOx Post

Combustion, Chapter I) and SCR (Section 4.2. Chapter 2). 

1 See, 70 FR 39166, col. 3, and footnote 15. 
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With respect to cost-etTectiveness evaluations, the Control Cost Manual provides a methodology to calculate the 

Total Annual Cost (T AC) associated with the air pollution control system. T AC includes three elements, and is 

calculated using the following equation: 

TAC =DC+ IC- RC (Cost Manual, equation 2-1, page 2-7) 

Where: 

DC= direct costs; 

IC = indirect costs; and 

RC = recovery credits 

Direct costs are those that tend to be directly proportional (variable costs) or partially proportional (semi-variable 

costs) to some measure of productivity (e.g., exhaust gas process by the control system per unit time). Direct 

costs include raw materials (reagents), utilities, waste treatment and disposal. maintenance materials, replacement 

parts. and operating, supervisory, and maintenance labor. Indirect, or '·fixed'', annual costs are independent of 

the level of production, and would be incurred even if the control system were shut down. Indirect costs include 

the capital recovery costs, administrative charges, property taxes, and insurance. Recovery credits account tor 

materials or energy recovered by the control system, which may be sold, recycled, or reused to offset the direct 

and indirect annual costs. 

Capital recovery can represent a significant portion of the annual indirect costs, especially on large. capital 

intensive air pollution control projects. Capital recovery is an annualized cost of capital calculated as an annual 

payment sufficient to finance total capital costs over the life of the investment. The annualized capital recovery 

cost is a function of the Total Capital Investment (TCI), operational life of the control technology, and an 

appropriate discount interest rate that reflects the financial structure of the applicants business.4 

TCI includes all costs required to purchase equipment needed tor the control system (purchased equipment cost), 

the costs of labor and materials for installing that equipment (direct installation costs), costs for site preparation 

and buildings, and certain other costs (indirect installation costs). 5 TCl also includes costs tor working capital 

and otT-site facilities." Direct installation costs include costs tor foundations and supports, erecting and handling 

the equipment, electrical work, piping, insulation, and painting. Indirect installation costs include costs such as 

engineering costs; construction and field expenses (i.e., cost tor construction supervisory personnel, oftice 

4 See, OAQPS Control Cost Manual, page 2-21. 
5 Jd at page 2-5. 

6 !d. 
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personnel, rental of temporary offices, etc.); contractor fees (for construction and engineering firms involved in 

the project); start-up and performance test costs (to get the control system running and to verify that it meets 

performance guarantees); and contingencies. 

The Control Cost Manual provides tlexibility, and is not so proscriptive as to explicitly exclude from a cost 

estimate actual tangible costs that an applicant will incur as part of an air pollution control project. For example, 

the manual states that ''the user has to be able to exercise ·engineering judgment' on those occasions when the 

procedures may need to be modified or disregarded;"7 and that "'the application of an appropriate [indirect capital 

cost] factor requires the subjective application of the analyst's best judgment."'8 In addition, the Control Costs 

Manual specifically states that for certain control systems (e.g., SCR reactors and FGD units) it deviates from its 

standard approach of providing study level costs and. instead. provides a description of the factors that influence 

TCl for the analyst to consider when dealing with a vendor quotation." The Control Cost Manual takes this 

approach because "the control in question is either so large or so site-specific in design that suppliers design. 

fabricate, and construct each control according to the specific needs ofthe facility.",~ 0 

3. S&L'S CONTROL TECHNOLOGY COST ESTIMATES 

PNM contracted S&L to prepare the folio\\ ing three cost estimates for NOx control options at its San Juan 

Generation Station: (I) Selective Non-Catalytic Reduction (SNCR) control on SJGS Units l, 2. 3. & 4: (2) 

SNCR control systems on SJGS Units I & 4 only; and (3) SCR control on all four units. 

3.1 Emission Units and Control System nesign Parameters 

SKiS is located 15 miles west of Farmington. New Mexico, and is comprised of Units 1 and 2 (nominally 

370 MW each) and Units 3 and 4 (nominally 544 MW each). All four units fire western subbituminous coal 

produced at an adjacent mine. The steam generating units for Units I and 2 were manufactured by Foster 

Wheeler Corporation and the steam generating units for Units 3 and 4 were manufactured by The Babcock & 

Wilcox Company. All four steam turbine generators were originally manufactured by General Electric. All four 

units are designed with low-NOx burners and over-fired air systems to control NOx emissions. activated carbon 

injection for mercury control, pulse jet fabric filter baghouse control systems for particulate matter controL and 

7 /d.,atpage 1-7. 
8 /d., at page 2-28. 

"!d. at page 2-27. 
iO fd 
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wet flue gas desulfurization (WFGD) for sulfur dioxide control. The units are also equipped with hot-side 

electrostatic precipitators (ESPs) that were de-energized upon installation of the baghouses. 

Design and operating parameters atTecting the design of both SCR and SNCR control technologies include, but 

are not necessarily limited to boiler heat input flue gas volumes and residence time, Hue gas temperatures, 

uncontrolled NOx emissions, and the design target NOx emission rates. Operating parameters for the San Juan 

units \Vere developed based on Process Information (PI) data available from the station, as well as experience 

from similar control technology projects. Design and operating parameters used as the basis of the SCR and 

SNCR cost estimates are summarized in Table l. 

a e DIS 
' ' ' 

T bl 1 SJGU U 't 1 2 3 & 4 D estgn •pera mg &0 f p t arame ers 
Plant Operating Data 

Variable t:nits t: nit I Lnit 2 Unit 3 Lnit -1 Status* 

Gross Load I \lW 370 370 544 544 v 

! \linimum Load \1W 144 144 222 222 v 

I Heat Input mmBtu/hr 3,707 3.688 5.758 5,649 v 

1 0 2 at Economizer %vol (set) 3.36 2.67 3.00 2.78 v 
1 Outlet 

! AirH:O lb/lb dry air 0.0!3 0.013 0.013 0.013 ej 

Ash-Boiler wt% 20 20 20 20 ej 

Ambient Pressure psi a 12.08 12.08 12.08 12.08 v 

Ambient Temp T 70 70 70 70 v 

Economizer Outlet m. w.c. r- 11.7 + 11.4 +6.9 +7.3 v 
Pressure 

Boiler S02 to SO, 

I 
wt% S02 

I 
0.8 0.8 0.8 0.8 ej 

i oxidation 
i Control System Design Parameters 

SCR SO: to S01 wt% S02 0.5 0.5 0.5 0.5 design 
Oxidation 

I Economizer Outlet "F 658-±: 15 670 ± 20 670 .~ 20 680 ± 15 v 
I Temperature 

I Minimum Load ''F 500 475 450 450 e.J 
I 
I Temperature 

I Inlet Ash Loading lb!lnmBtu 18.34 18.34 18.34 18.34 v 

I :'vlaximum Inlet '\fOx lb/mmBtu 0.40 0.40 0.40 0.40 design 

Average Inlet NOx lb/mmBtu 0.30 0.30 0.30 0.30 design 

I NOx Emission Limit lbimmBtu 0.05 
I (SCR) 

0.05 0.05 0.05 v 

I SCR Pressure Drop in. w.c. -8.0 to -11.0 -8.0 to -11.0 -8.0 to -11.0 -8.0 to -11.0 design 

I NH1 Slip (SCR) pp1md ~~;3~o 02 2 2 2 2 design 

I NOx Emission Limit lb/mmBtu 0.23 0.23 0.23 0.23 design 
I (SNCR) 

I NH) Slip (SNCR) ppnn d lt1)3<>;, 02 10 10 10 10 design 
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In 20 l L PNM contracted S&L to prepare a conceptual design, project cost estimate, and technical portions of an 

Engineer, Procurement, and Construction (EPC) specification as a preliminary step towards awarding a contract 

to install SCR control systems on SJGS Units I, 2, 3, & 4. The SCR cost estimate was based on equipment cost 

estimates provided by equipment vendors for the major components of the SCR control system (e.g., SCR 

reaction vesseL SCR catalyst, ammonia handling system, etc.), and unit-specific balance-of-plant costs (e.g., 

economizer bypass modification, ash handling modification, tie-ins, duct work, fan modifications, foundations, 

structural steel, etc.). The following initial tasks were performed to establish the SCR control system design 

parameters and to prepare the documents to support a construction request for proposals: 

• Review and analyze the operating conditions at SJGS including air flow, temperature data, fuel data, 
pressure drop across the SCR, ash tlow and handling, fan capacity, and alternative reagents. 

• Review ductwork and/or boiler stiffening required to withstand the new operating conditions required for 
compliance \Vith NFPA-85. air heater modifications, and modifications necessary after the SCR addition. 

• Evaluate the existing auxiliary electric system to determine what modifications are required to 
accommodate the addition of SCRs and the sorbent injection system. 

• Develop General Arrangement (GA) drawings for the SCRs, new ductwork, and the other additional 
equipment required to safely and reliably integrate the SCRs into the plant's operation. 

• Estimate the quantities of materials (e.g., steel, concrete, piping, duct\vork, etc.) needed for SCR 
installation based on the GA drawings. 

• Obtain budgetary equipment cost quotes from manufacturers of the major system components. 

3.2.1 Factors Affecting the Design: 

Several site-specific factors affect the conceptual design of the SJGS SCR control systems. Design 

considerations affecting the SCR cost estimates include the congested existing plant configuration, the high ash 

content of the coal-fired, NOx reduction requirements, and the existing and anticipated permit limits fix other 

regulated air pollutants. Some of the more significant factors affecting the design of the SCR control systems are 

described in more detail below. 

Site Congestion: SJGS is a congested site. One site congestion issue that a1fects SCR design and 

construction is that SJGS has de-energized "hot-side" ESPs that are located ahead of the air preheater in the 

tlue gas path. Most coal-fired power plants have ''cold-side" ESPs that are located downstream of the air 

pre heater. Because the ESPs for the SJGS are located in front of the air heaters. they are in the middle of the 
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boiler outlet duct area. Because the stacks are also located adjacent to the air heaters, the area in which SCRs 

may be installed is severely restricted. 

The conceptual design study prepared for the SCR control systems concluded that. given the space 

constraints, the best location for the SCRs will be above the existing air heaters. Building SCRs in this 

location will require installation of ducts to convey the full gas path above the existing ESPs. The bottom 

ducts of the SCRs will be 120 feet above ground level, requiring more structural support than would be 

required if they were located closer to the ground. The congestion also limits the options for structural steel 

column placements to support the new SCR reactors and ductwork, contributing to a less etTicient steel 

arrangement and increasing the complexity of the design compared to a more open installation. 

Another manitestation of the congested site is that all four units are constructed side by side in a rmv. This 

leaves two units (Unit 2 and Unit 3) on the interior of the row. There is very little space benveen the units. 

This tight configuration creates constructability issues because it limits crane placement and the type of 

structural foundations that can be added to support the weight of the SCR. Crane placement is important 

because of the need to build the ductwork over the existing ESPs, which means lifts spanning above the two 

outside units to reach the two interior units will be required, \Vhere there is also limited room to assemble and 

disassemble the cranes. The long spans and limited placement choices limit the crane selection choices to the 

larger, more expensive cranes. 

The tight site configuration also dictates that a more expensive type of deep structural foundations be used. 

The very low overhead clearances and tight quarters adjacent to the existing stacks. particularly south of the 

Unit 1 stack where the adjacent fabric tilter restricts access to the area and also south of the Unit 2 stack 

where existing ash piping, would hamper access during construction and leads to the choice of micropiles for 

support of the new SCRs and ductwork. This construction option is a special type of pile that requires 

special installation equipment and expertise. The installed cost of this type of pile by a specialty contractor 

will be high compared to other deep foundation installations. at least double the cost of conventional drilled 

or driven piles. The cost of structural foundations also increases due to the height of the SCR above ground 

level, as discussed earlier for the structural steel support structure. 

Controlled NOx Emission Limit: Based on the August 22, 20 II Regional Haze Federal Implementation Plan 

(the '·Regional Haze FIP"), 1 1 the SJGS SCRs would be required to achieve an enforceable NOx emission 

11 See, 76 Fed. Reg. 52388 
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limit of 0.05 lb/mmBtu. Thus, the SCRs must be designed to achieve a controlled NOx emission rate of less 

than 0.05 lb/mmBtu under most operating scenarios to provide compliance margin during those periods of 

time when NOx emissions may exceed the limit (e.g., startup, shutdown, and malfunction). To achieve 

controlled NOx emissions of less than 0.05 lb/mmBtu, the conceptual design study determined that the SJGS 

SCRs should be designed to hold tclllr layers of catalyst. Three layers will be installed initially, with the 

fourth layer being added atter approximately two years of operation. Once the fourth layer has been added to 

the SCR, one layer of catalyst vvould be replaced every two years. The four-layer catalyst design 

requirement affects SCR costs by: 

• Fan upgrades will be required to accommodate the additional pressure drop across the SCRs: 

• Four layers of catalyst results in a larger SCR reaction box and additional weight that must be 
supported by the structural steel; 

• Increased ammonia consumption will be required to achieve the lower NOx emission rate. \'.hich 
affects the cost of the ammonia handling system, ammonia storage, and delivery to the SCR; and 

• Increased construction costs in tenns of initial catalyst procurement. 

Sulfuric Acid Mist Emission Limit: S.lGS is required by the Regional Haze FIP to meet a sulfuric acid mist 

(SAM) emission limit of 2.6 x 10·4 lb/mmBtu (or approximately 0.10 ppmvd ({y 3% 0 2). SCR controls result 

in increased S02 to SO, oxidation. SO, formed across the SCR catalyst can react with water in the Jlue gas 

to form SAM, increasing SAM loading to downstream equipment. In order to meet the SAM emission limit. 

the conceptual design study specified an ultra-low conversion catalyst to minimize S03 formation across the 

SCR. Ultra-low conversion catalyst will increase the size of the SCR reactor box and increase the weight of 

the SCR. Based on vendor input from recent SCR installations, it is unlikely that PNM will be able to obtain 

a guaranteed SAM emission limit of :2.6 x 1 o·4 lb/mmBtu from any of the SCR contractors. Therefore, the 

conceptual design study specified installation of dry sorbent injection (DSl) for SO, control. Installation of 

the SCR control systems significantly increases the need for DSI control, and it is very unlikely that the units 

will meet the SAM emission limit without DSI control. 

Fugitive Emissions Control and Balanced Draft Conversion: As part of the SCR design review process, 

PNM verified that the SJGS may be required to reduce existing fugitive emissions at the plant. Most of the 

fugitive emissions result from the boilers' pressurized design. lntemal boiler and ductwork pressures push 

tine ash particles out through any small openings in the existing ductwork. Converting the plant to a 

balanced draft operation, which means internal pressures in the boiler and ductwork will be close to 

atmospheric pressure, will minimize or eliminate these fugitive emissions. Because of the potential need to 

address fugitive emissions, ancillary equipment costs (including fan sizing, boiler and ductwork stiffening 
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requirements, auxiliary power requirements, and electrical system upgrades) were developed to address both 

the pressure drop through the SCR and balanced draft conversion. Because of the significant pressure drop 

across the SCR, new fans will be required on all four SJGS units regardless of whether the units are 

converted to balanced draft. Balanced draft conversion would incrementally add to the size (and cost) of the 

new fans and electrical system upgrades. and would require additional boiler and ductwork stiffening. Based 

on an evaluation of fan sizing needed for the SCR project alone, these costs were split between the two 

projects by assigning 80% of the costs to the SCR and 20% to the additional needed for balance dratt 

conversion. 

3.2.2 Pro,ject-Specific SCR Design Criteria and Assumptions 

Based on a site-specific review of the NOx reduction requirements and retrofit challenges associated with the 

installation of SCR control systems at SJGS, the following project-specific issues were taken into consideration 

in the development of the SCR cost estimates: 

• SCR Location. The proposed SCR reactors are located above the existing air heaters. The ductwork 
from the economizer outlet to the air heater inlet will be replaced. The existing electrostatic precipitators 
will be abandoned in place. Galleries will be provided at each catalyst leveL at the ammonia injection 
grid level, and at the ash handling levels to allow for maintenance and inspection of the SCR system. 

• SCR Reactors. The conceptual design calls for a single reactor per unit for Units 1 and 2 and two 
reactors per unit for Units 3 and 4. Each reactor will have slots for four layers of catalyst (three layers 
plus a spare) and will use anhydrous ammonia as the reagent. 

• Economizer Bypass. Based on SJGS coal parameters. an economizer outlet temperature of at least 580 
°F is required for proper operation of the SCR. lftlue gas flowing through the SCR is less than 580 "F. 
ammonia cannot be injected into the SCR and catalyst reactivity will be reduced. For periods of 
operation when the economizer outlet temperature is less than 580 °F, a means to increase the outlet 
temperature must be included in the SCR design. A water-side bypass in the economizer bas been used 
on other recent SCR installation projects to increase the economizer outlet temperature, and a similar 
low-load temperature control system is needed on the SJGS units to allow low-load operation and unit 
cycling. Thus. economizer bypass costs were included in the cost estimate for the SJGS SCRs. 

• Demolition of the Existing Hot-Side ESPs. Demolition of the existing hot-side precipitators is needed to 
fit the retrofit SCR control systems into the available space. The configuration of the SCR control 
system requires that it be placed above the existing air heater. Due to the height of the ductwork leading 
to the air heater, the top of the SCR, as designed, is already approaching the top of the boiler building. If 
this height is exceeded, impacts on the existing chimney and plume dispersion would need to be 
evaluated. As designed, the bottom of the inlet duct to the SCR runs at the same elevation as the top hot
side precipitator, necessitating removal of the existing precipitator. Reusing the existing ductwork was 
evaluated and found not to be acceptable due to the increase in flue gas velocity. We also evaluated 
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using the top hot-side precipitator as a duct, but again the degradation of the equipment and flue gas 
velocities would not support the design. 

• Catalvst Layers. To achieve the required NOx emission reductions on a consistent basis with ultra-low 
so2 to so3 conversion catalyst. three layers of catalyst. rather than the two layers specified for other 
similar projects, will be required for the SJGS SCRs. The SJGS SCRs would be designed to hold four 
layers of catalyst, with three layers being loaded initially. The additional layer of catalyst is needed to 
meet an enforceable NOx emission limit of 0.05 lb/mmBtu, which could not be met \Vith two layers. The 
fourth layer of catalyst would be added to the SCR after approximately two years of operation. 
Furthermore, the ash content of the coal used at SJGS results in increased costs for the catalyst, as well 
as increased complexity and costs of the ash handling systems. 

• Air Heater Modifications. Based on the temperatures expected for the SCR operation, it can be expected 
that the ammonia and the sulfur trioxide will react to form ammonium bisulfate in the intermediate 
section of the air heater. However, based on operating experience with low sulfur fuel containing 
calcium oxide, air heater plugging and corrosion is not expected on these units. Therefore, no costs were 
included tor air heater modifications. 

• Economizer Ash Handling System. The existing economizer ash handling system was taken out of 
service, and the top of the ash hoppers has been covered with a metal plate. To remove large particles of 
ash prior to the SCR, this abandoned system needs to be removed and a new system installed. The ne\v 
system would consist of a dry ash chain conveyor that collects the economizer ash in a storage tank and 
uses the bottom ash system to sluice the ash to the existing dev.atering bins. Installing this system also 
requires the demolition of the existing gas recirculation fans to make room for the ash collection tanks. 

• Baghouse Ash Handling System. Baghouse control systems have been installed on all four units at 
SJGS. The ash handling system installed \Vith the baghouses were designed to collect only a portion of 
the fly ash because up to 50% of the particulates fall out in the existing ESPs. Removing the existing 
ESPs, which is needed to install the SCR control systems, \Viii increase particulate loading to the 
baghouses, and increase the quantity of ash handled by the baghouse ash handling system. This requires 
expanding the baghouse ash handling system to accommodate the additional ash tlow. 

• Sootblowers on SCR. The method of cleaning the fly ash that settles on the catalyst is extremely 
important to obtain the guaranteed life of the catalyst. For this reason, the use of steam sootblowers, in 
addition to sonic horns, is recommended tor the SJGS units. Steam sootblowers will remove t1y ash that 
settles on the catalyst and the sonic horns will keep the fly ash moving through the catalyst. Air 
sootblowers were also considered but. due to the high loss on ignition (LOI) at the plant, \vere 
determined to be a potential fire hazard. The top layer of catalyst will be provided with steam 
sootblowers. The balance of the catalyst layers \viii be cleaned using sonic horns. This system will 
require compressed air to operate. A separate compressor tor each unit was assumed for the cost 
estimate. 

• Large Particle Ash Screen. To collect the maximum amount of t1y ash at the economizer hopper, a large 
particle ash screen will be installed at the exit of the economizer. This ash screen will be used to divert 
larger t1y ash particles that can plug the SCR catalyst into the economizer ash hoppers. This may also 
eliminate the need for additional tly ash systems at the SCR inlet and outlet ductwork. 
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• SCR Catalyst Replacement. An elevator was included in the SCR cost estimate to replace spent catalyst 
at the end of the catalyst life. 

• Dry Sorbent Injection. The SCR vvill increase the formation of S03 and SAM loading to dmvnstream 
equipment. To meet the units' existing SAM emission limit with an SCR, require installation and 
operation of a DSI control system. Therefore, costs for a DSf control system were included in the SCR 
cost estimate. 

• Ammonia Svstem. The location of the ammonia system is dependent on the type of ammonia being used 
and whether each unit \Viii have a separate ammonia storage taci lity. The SCR cost estimate was based 
on the assumption that all four units would share a single ammonia storage facility with the associated 
truck delivery and unloading facilities. 

• Auxiliary Power Upgrades. Operation of the SCR control system \Viii require upgraded fans and 
electrical systems to allow the plant to operate at full load with the additional pressure loss generated by 
the SCR. Fan modifications include replacement of the rotors and other fan modifications for the forced 
draft (FD) tans on all units, replacement of the induced draft (ID) fans and motors on all units, and 
addition of variable frequency drives to replace the existing fan inlet dampers. The existing electrical 
system of Units I and 2 may not be capable of handling the new tan loads required to operate the SCR 
control systems, and may require a new power line and related electrical equipment from the existing 
switchyard. Costs for these upgrades were included in the cost estimate. 

• Structural Stiffening. Structural stiffening of the boiler, ductwork, and equipment downstream of the 
boiler will be required to operate the SCR control system and to operate the plant in a balanced draft 
configuration. These costs were included, along with the fan and electrical system upgrades, in the 
balanced draft conversion cost estimate. However. as discussed above, a majority of theses costs \:vould 
be incurred (e.g .. fan and electrical system upgrades) with the installation of SCR control systems and no 
concurrent balanced draft conversion. Therefore, these costs were split between the SCR and balanced 
draft projects by assigning 80% of the costs to the SCR and 20% to the additional needed for balance 
draft conversion. 

• Control Systems. The existing DCS system will need to be expanded to accommodate the additional 
signals from the SCR system. 

• Construction Costs and Special Cranes. A review of the site arrangement shows that the free space 
between the units is limited due to modifications to the plant with the addition of the baghouses and the 
coal conveyor running between the units. In order to have the lifting capacity that is required to install 
an SCR and accommodate the demolition that is required, special cranes are required. Construction 
difficulty is very high for this very tight site. 

3.3 SNCR Cost Estimate Methodology 

S&L used unit-specific SJGS operating data (e.g .. fuel characteristics and consumption, flue gas tlow rates and 

temperatures, and NOx emission rates) developed for previous PN!'vl studies. as well as experience from similar 

SNCR control system studies, to develop capital and O&M costs for the SNCR control option. S&L also 
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contacted Fuel Tech, an SNCR Original Equipment Manufacturer (OEM) for preliminary equipment pricing 

estimates and BOP requirements. Fuel Tech's preliminary cost estimate was developed based on boiler-specific 

operation information provided by S&L. Equipment costs were provided for the major components, including 

urea handling system, injection lances, piping, pumps, etc. Due to similarities in size, it was assumed that costs 

would be similar for each 'sister' unit (e.g., Units l & 2 and for Units 3 & 4). 

3.3.1 Factors AtTecting the SNCR Design 

Several site-specific factors affect the design and effectiveness of SNCR control systems. Based on a review of 

preliminary design information provided by Fuel Tech, primary design considerations affecting SNCR design 

include the carbon monoxide (CO) concentration in the boiler tlue gas and NOx reduction requirements. 

Carbon Monoxide and Combustion Controls: Fuel Tech's budgetary SNCR equipment cost estimate 

assumed a CO concentration in the flue gas at the furnace bull nose of 350 ppm for Units 1 & 2 and 300 ppm 

for Units 3 & 4. Based on a review of historian data available from the SJGS units, CO concentrations at the 

bull nose could be significantly greater than 350 ppm, and may be in the range of 3.000 ppm or more. 

Industry experience has shown that CO levels below 1.000 ppm at the bull nose are needed to obtain the 

highest SNCR NOx removal efficiency. If CO levels exceed 5,000 ppm at the bull nose, SNCR is not a 

viable technology due to a number of factors, including low urea utilization, low removal efficiency and high 

ammonia slip. The SNCR equipment cost estimate was developed based on the assumption that CO 

concentrations in each boiler at the bull nose can be controlled to a level that allows tor effective NOx 

removal, and that the SNCRs can be designed to achieve NOx removal efficiencies of 25% to 30%. 

Controlled NOx Emissions: Cost estimates provided herein are based on Fuel Tech's July 10, 2012 SNCR 

budgetary proposal. The July 2012 proposal was a revision of the proposal Fuel Tech submitted August I 0, 

2011 at the request of S&L, to assist in evaluating the viability of SNCR technology in meeting a controlled 

NOx emission limit of 0.23 lb/mmBtu. No technical specifications were developed for solicitation of this 

proposaL which is based primarily on Fuel Tech's experience in the industry. 

The Fuel Tech proposal included several urea injector options, including options tor retractable injectors, 

High Energy Reagent Technology (HERT) lances, and Multi-Nozzle Lance (MNL) injectors. Locating the 

urea injection lances \Vithin the appropriate temperature \vindow within the boiler, and designing the lances 

to promote flue gas/urea mixing, are important design considerations for an SNCR control system. 

Assuming an average uncontrolled NOx emission rate of 0.30 lb/mmBtu, the SNCR would have to achieve 

an average removal efficiency of approximately 25% to consistently achieve a controlled NOx emission rate 
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of 0.23 lb/mmBtu. Based on achieving a removal efficiency of 25%. S&L assumed the use of HERT 

injectors for the SNCR cost estimates. Boiler gas species mapping will need to be done before the SNCR 

OEM can supply PNM with a removal efficiency guarantee. Combustion tuning will likely be required to 

reduce the CO levels in the boilers. If additional removal is needed for NOx compliance, PNM would need 

to consider the MNL option. 

Fugitive Emissions Control and Balanced Draft Conversion: As discussed above, PNM may be required to 

reduce existing fugitive emissions at the plant. Fugitive emissions from the existing boilers could be 

minimized or eliminated by converting the boilers to balanced draft operation. Balanced draft conversion 

would require the installation of new fans, boiler and ductwork stiffening, and upgrades to the existing 

electrical systems. However, unlike the SCR project. SNCR could be installed and operated on the units 

without these upgrades; therefore, balance draft costs were not included in the SNCR cost estimate. 

3.3.2 Project-Specific SNCR Design Criteria and Assumptions 

Based on a site-specific review of the NOx reduction requirements and retrofit challenges for the installation of 

SNCR control systems and associated plant changes at SJGS, the following project-specific issues vvere taken 

into consideration in the development ofthc SNCR cost estimates: 

• Urea Deliverv, Unloading, and Storage. The SNCR cost estimate is based on using urea as the reactant. 
Urea solution (50% aqueous urea by weight) would be delivered to the site via truck to either urea 
unloading area. Urea is a solid on its own, but when mixed with water it becomes a clear liquid solution. 
It would be delivered in this fonn and unloaded via onboard truck pumps into the FRP storage tanks. 
The total storage capacity is sized for 14 days of continuous operation per unit at full load. The tanks 
would be heat traced and insulated in order to keep the 50% urea solution above 80 °F to prevent 
precipitation of urea solids out of solution. 

• Urea Circulation. The urea storage tanks would be cross tied and transfer the 50% urea solution from the 

storage area to the units via 2 x 100% centrifugal pumps. The urea solution would be transferred using 
stainless steel piping. A loop from the storage tanks to the unit metering modules and back to the storage 
tanks continuously circulates the 50% urea solution. Process heat trace is required to keep the urea 
solution above 80 °F. 

• Urea Dilution and Metering. Dilution water would be pumped via 2 x I 00% centrifugal pumps to the 
metering modules located in the unit. where it vvould mix with the 50% urea solution prior to injection 
into the boiler. Dilution of the urea solution to 5-l 0 wt% urea is required prior to injection. Variable 
frequency drives would be utilized to maintain a constant pressure of dilution water in response to 
changing flow demands. The metering modules provide flow and pressure control of the fluids used in 
the SNCR process. 

• Diluted Urea Distribution and Injection. The distribution modules would provide diluted urea solution 
and atomizing air to individual injectors. The modules are typically located near the injectors on the 
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same elevation. Diluted urea solution is fed from the metering modules to the distribution modules. The 
distribution module outputs one ( 1) atomizing air line and one (I) urea solution line to each injector. The 
injectors are used for dispersion of diluted urea solution within targeted areas of the boiler. Design, 
quantity, type and placement of the injectors are critical to SNCR performance; furnace temperature, 
residence time, and droplet size are important design parameters controlled by injector placement. The 
exact locations of the injectors will be determined by the SNCR OEM based on computational tluid 
dynamics (CFD) modeling of the furnace. For the SNCR cost estimate, injector locations were selected 
based on S&L's industry experience, assuming the use of HERT injectors. 

• Balance of Plant (BOP) Svstems. Demands on the ancillary systems are int1uenced by the SNCR OEM's 
equipment design. BOP systems and costs included in this study are based on the Fuel Tech budgetary 
cost proposal provided f()r SJGS. 

• Raw Water & Water Treatment. Raw water will be utilized tor urea dilution water. A tie-in to the 
existing raw water line located below grade betvveen Units 3 and 4 will be made to supply the required 
water. Based on a review of the station's existing water supply system, adequate pressure, tlow and 
pump redundancy are currently available at this tic-in location. S&L also received a water analysis for 
the raw water, and reviewed the SNCR OEM dilution water quality requirements. In order to meet the 
dilution water quality requirement by the SNCR OEM, S&L added a common water treatment system. 
The water treatment system includes filters to remove suspended solids, zeolite softeners for the removal 
of hardness and a I 0,000 gallon head tank for temporary dilution water storage. 

• Plant and Instrument Air System. The addition of the SNCR system adds a large air user to each unit. To 
meet the air consumption requirements for the atomizing air, 2 x 100% capacity, oil-fi·ee compressors 
would be added per unit. These compressors would also provide compressed air to all new intermittent
user (valves, instruments, tools, etc.); therefore, no additional compressed air load w·ould be added to the 
existing plant compressed air systems. All air would be dried to -40 °F dew point by implementing 
2 x I 00% regenerative desiccant dryers. Instrument air piping would be stainless steel. 

• Air Heater Evaluation. The application of SNCR technology to coal-fired power plants creates a 
potential problem with the deposition of ammonia-sulfur salts in the air preheater. so3 is tanned in the 
boiler trom oxidation of sulfur in the coal. Urea that is injected in the boiler decomposes into ammonia 
and is not fully used, creating a slip stream of ammonia that exits through the economizer. If the 
concentration of ammonia is more than twice that of the SO, in the t1ue gas. the ammonia slip can react 
\Vith S03 to form ammonium bisulfate (ABS). ABS will condense from the gas stream and form a sticky 
deposit on the heat transfer surface of the air heater at a temperature of 380-450 °F. Fly ash pat1icles 
will tend to stick to the ABS resulting in the gradual pluggage of the air pre heater (APH). Depending on 
the degree of formation. this could result in an increase in APH pressure drop (impacting 10 fan 
capacity). as well as a loss in thermal efficiency for the plant. ABS is also coiTosive (acidic in nature) 
and will corrode the mild steel or low alloy steel surfaces of the APH. The tlue gas path at SJGS 
includes a hot-side ESP, which has been de-energized since the baghouse installation. This means that 
some of the patiiculate matter upon which the S03 and ammonia could condense will be removed prior 
to the temperature \Vindow for ABS formation. Removing solid particles from the flue gas stream prior 
to the APH should minimize the possibility of plugging due to tlyash sticking to ABS in the APH. 
Because of this, it is not expected that coating of the APH baskets will be necessary at SJGS. However, 
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before knowing exactly how much gaseous SOJ and ammonia will pass through the ESP and into the 
APH, the performance should be closely monitored. 

• Fire Protection Svstem. Fire protection for the new pre-engineered buildings would include alarm and 
detection, as well as fire extinguishers. It is anticipated no additional fire hydrants or a dispersion system 
will be required for the urea unloading area. 

• Furnace Modifications. Penetrations in the boiler water wall will be required at the injector locations. 
To support the injector penetrations. water vvall tubes will need to be removed and replaced with tubes 
curved around the penetration location, a boot and a tlange. The injector(s) mount to the tlange. In 
some instances additional structural reinforcement may be required to support the injectors. 

• Lighting and Maintenance Power System. The cost estimate was based on the assumption that the 
lighting power system would consist of normal AC lighting, DC emergency lighting, and convenience 
receptacles. and that the lighting system would follow the lighting system at the existing plant. 

• Grounding System. The cost estimate was based on the assumption that the station's grounding system 
would be extended with an interconnected network of bare copper conductors and copper ground rods. 
The systems would be designed to protect plant personnel and equipment from the hazards that can occur 
during power system faults and lightning strikes. The grounding system would be designed in 
accordance with applicable IEEE standards and would be installed in accordance with the NEC. 
Lightning protection design would be in accordance with NFPA 780. 

• Process and Freeze Protection Heat Tracing System. Freeze protection system would be provided for 
outdoor piping (8'' and smaller), instruments. and other devices subject to freezing in cold weather. The 
freeze protection system would be designed to accommodate both normal plant operations and extended 
plant shutdowns during cold weather. All urea piping and tanks would be process heat traced to a 
minimum temperature of 80 °F to avoid crystallization. 

3.4 Plant Economic Assumptions 

Cost estimates prepared for SJGS are conceptual in nature, based largely on budgetary equipment costs provided 

by equipment suppliers. costs incurred on similar projects, and S&L 's experience with the design and installation 

of retrofit SNCR and SCR control systems. Allowances have been included. where necessary, to address site

specific retrofit issues and design assumptions described above. Contracting strategies and cost assumptions 

used as the basis for the SCR and SNCR cost estimates are summarized below: 

• Contracting Strategv. The capital cost for the plant modifications are based on hiring an Engineer, 
Procure and Construct (EPC) contractor to provide a ·turn-key' air quality control system. Design of the 
control system would be perfonned by the EPC contractor. All equipment would be purchased directly 
by and installed by the EPC contractor. 

• Equipment Costs. Equipment costs include only those costs for the manufactured equipment. For the 
SNCR control system these items include the SNCR system. compressors, water treatment. tanks, pumps. 
and motors. For the SCR control system these items include the SCR reactor vessel and catalyst 
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modules, economizer bypass and low load temperature control system, ammonia system. dry sorbent 
injection control system, and related ancillary equipment. 

• Material Costs. Material costs include those costs for commodity-like materials, such as structural steel, 
concrete, piping, valves. cable, cable tray, and conduit. All material unit costs were estimated on the 
basis of S&L in-house data, vendor catalogs. and industry publications. Quantities of materials were 
developed based on the conceptual designs and general arrangement drawings prepared for each control 
system. 

• Labor Costs. Union craft labor rates \\ere developed for both projects for the Albuquerque, New Mexico 
area from the publication RS ,\Jeans. Union rates were then incorporated into work crews appropriate for 
the activities by adding allowances for payroll taxes, worker's compensation. fringe benefits, incidentals, 
small tools, construction equipment. and site overheads to arrive at crew rates detailed in the cost 
estimate. 

• Labor Incentives (SNCR). Labor incentives for the SNCR work are estimated based on 5 days x 10 
hours/day work week for the non-outage work. The boiler tube insert modifications and scatTolding 
required for this work will be performed during an outage, and are estimated based on 6 days x 10 
hours/day work schedule. The cost estimate reflects this assumption for overtime calculations. For 
common areas, is it assumed all work would be performed during pre-outage, and therefore reflects 5 
days x 10 hours/day schedule. 

• Labor Incentives (SCR). Labor incentives for the SCR work are estimated based on 5 days x l 0 
hours/day work week for the non-outage work. Outage labor incentives were estimated based on 7 days 
and two shifts of 12 hours/day. 

• Labor Productivity. A 1.15 labor productivity factor was used in the estimates based on the regional 
labor productivity factor in the New Mexico area as published in Compass International Global 
Construction Cost and Reference Year book. 

• Subsistence Pav. Cost estimates assume no subsistence pay. 

• Project Indirect Costs. Project indirect costs assumed for the SCR and SNCR cost estimates include: 

• Freight- Materials: 5% of Material Cost 

• Freight- Equipment: Included in equipment cost 

• Consumables: 0.5% of Labor & Materials 

• Sales Tax: Not included 

• EPC Engineering, Procurement 
and Project Services (SCR): 8% of total direct & construction indirect costs 

• EPC Engineering, Procurement 
and Project Services (SNCR): 6% of total direct & construction indirect costs 

• EPC Management Support (SCR) 3% of total direct & construction indirect costs 

• Owners Engineering (SNCR): 2% of total direct & construction indirect costs 

• Construction Management Support (SNCR): 2% of total direct & construction indirect costs 

• Owners Engineering & Construction 
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4% of total direct & construction indirect costs 

1% of total direct & construction indirect costs 

15% of total direct & construction indirect costs 

• Escalation. None. Escalation is typically included in cost estimates tor major retrofit control projects 
and is intended to account for increases in equipment, material, and labor costs that occur during the 
duration of the project; however, escalation was not included in the SCRJSNCR cost estimates. Cost 
estimates attached to this report are shovm in 2013 dollars. 

• Contingency. Contingency is intended to represent unforeseeable elements of cost, particularly in fixed 
investment estimates, which previous experience has shown to be statistically likely to occur. 
Contingency is allowed by the Control Cost Manual approach, and should be based on the level of 
project definition (typically expressed as the percent of complete design). Contingency was included in 
both the SNCR and SCR cost estimates as follows: 

• Contingency (SNCR): 

• I 0% of Equipment Costs 

• 20% of Material Costs 

• 20% of Labor Costs 

• 20% of Construction Indirect Costs 

• Contingency (SCR): 

• 20% of Total Direct and Indirect Construction Costs 

• Allowance for Funds Used During Construction (AFUDC) or Interest During Construction (I DC). None. 
AFUDC and/or !DC were not included in the SCR/SNCR cost estimates. AFUDC accounts for the time 
value of money associated with the distribution of construction cash flows over the construction period, 
which tor an SCR system could be spread over a construction period of 36+ months. TCI, as defined in 
the Control Cost Manual, includes all costs required to purchase equipment needed tor the control system 
(purchased equipment costs), the costs of labor and materials for installing that equipment (direct 
installation costs), costs for site preparation and building, working capital, and off-site facilities. 12 Thus, 
the Control Cost Manual allows the time value of money, measured by the real discount rate. to be 
incorporated into the cost estimate. Although AFUDC can represent a significant cost that PNM will 
incur with and SCR project (estimated to be in the range of $38 to $45 million), AFUDC was excluded 
from the SCR and SNCR cost estimates. 

• NeYv Mexico Gross Receipt Tax. The New Mexico Gross Receipt Tax (NMGRT) of 6.3125% was 
applied to the total cost (i.e., purchased equipment and services pertormed) of both the SNCR and SCR 
projects. 

12 OAQPS Control Cost ,\fanual, page 2-5. 
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Annual O&M costs include both fixed and variable costs and indirect operating costs. Variable O&M costs are 

items that generally vary in proportion to the plant capacity factor. Variable costs associated with SCR and 

SNCR control systems include: reagent costs (e.g., urea or anhydrous ammonia): catalyst replacement costs 

(SCR); and auxiliary power costs associated with operating the equipment, water, and steam. Variable O&M 

costs can also include a boiler efficiency penalty if the control system results in reduce boiler efficiency (e.g., 

SNCR). Fixed costs are independent ofthe level of production, and would be incurred even ifthe control system 

\vere shut down and include costs such as maintenance labor and materials. administrative charges, property 

taxes, and insurance. 

Both fixed and variable O&M costs were included in the SCR and SNCR cost estimates. Assumptions used to 

calculate annual O&M costs are listed in each of the cost estimate worksheets, respectively. 

3.6 Cost Estimates 

Conceptual cost estimates were developed for the SNCR and SCR control systems based on the design criteria 

and assumptions provided herein. Cost estimates prepared for the control systems include all costs associated 

with equipment, labor, freight. and the New Mexico Gross Receipts Tax related to the respective projects. Costs 

for the major system components were based on budgetary equipment quotes obtained from equipment vendors. 

S&L in-house data, vendor catalogs, industry publications (such as Means and Richardson), and costs from other 

similar projects. Cost estimates for the SJGS projects include the costs to install the control systems, as well as 

the associated ductwork and equipment modifications taking into account site-specific operating conditions and 

site constraints. Cost estimates include EPC engineering, procurement and project services; EPC construction 

management support; EPC commissioning; and an EPC fee, as well as costs for owner's engineering and 

management. Cost estimates do not include escalation for equipment, material, or labor that could occur over the 

time period necessary to complete construction, and do not include an allowance for funds used during 

construction (AFUDC). Capital cost estimates for the SNCR and SCR projects summarized in Attachments A, 

B. and C include the following: 

Cost Estimates for SNCR Svstems: 

• Estimate 318038: Unit I (and Unit 2) SNCR Conceptual Cost Estimate 

• Estimate 31804B: Unit 3 (and Unit 4) SNCR Conceptual Cost Estimate 

• Estimate 31807B: SNCR Common Equipment Conceptual Cost Estimate 

Cost Estimates for SCR Svstem: 
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• Estimate 31326C: Unit 1 SCR Conceptual Cost Estimate 

• Estimate 3 1327C: Unit 2 SCR Conceptual Cost Estimate 

• Estimate 31328C: Units 1 & 2 SCR Common Equipment Conceptual Cost Estimate 

• Estimate 31329C: Unit 3 SCR Conceptual Cost Estimate 

• Estimate 31330C: Unit 4 SCR Conceptual Cost Estimate 
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• Estimate 31331 C: Units I, 2, 3, & 4 SCR Common Equipment Conceptual Cost Estimate 

3.6.1 SNCR Cost Estimates 

The following costs are included in the SNCR conceptual cost estimates: 

Units I (and Unit 2) Base Estimate (Estimate 31803B): 

• SNCR equipment 

• Boiler moditications and injection lance installation 

• Urea unloading area consisting of two (2) FRP tanks 

• Urea circulating skids, circulating pumps 

• Compressed air and dryer system 

• Metering modules 

Units 3 (and Unit 4) Base Estimate (Estimate 318048): 

• SNCR equipment 

• Boiler modifications and injection lance installation 

• Urea unloading area consisting of three (3) FRP tanks 

• Urea circulating skids. circulating pumps 

• Compressed air and dryer system 

• Metering modules 

Units 1 & 3 Common Equipment Cost Estimate (Estimate 318078): 

• Dilution water treatment system 

3.6.2 SCR Cost Estimates 

The following costs are included in the SCR conceptual cost estimates: 

Units 1 & 2 Base Estimate (Estimates 31326C & 31327C): 

• SCR equipment & ductwork- each unit 

• Demolition of upper hot-side ESP penthouse- each unit 

• Demolition of ash handling system on economizer hoppers-- each unit 
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• Dry flight chain conveyor system on economizer hopper with storage tank- each unit 

• Sorbent injection unit for sulfuric acid control -each unit 

• Sorbent silo & blowers for Units l & 2 (two silos total) 

• Addition of a second ash handling system on the existing Units 1 & 2 baghouses. Hoppers have 
connections for equipment, but need nevv feeders, piping system and blowers to transport ash to 
existing silos 

• Equipment and materials for gas path upgrades needed to handle pressure drop associated with SCR, 
as well as added scope for balanced draft conversion 

Units 1 & 2 Common Equipment Cost Estimate (Estimate 31328C): 

• Ammonia storage tank and tank equipment- one storage tank for two units 

• Common elevator for Units 1 & 2 

Units 3 & 4 Base Estimate (Estimates 31329C & 31330C): 

• SCR equipment & ductwork- each unit 

• Elevator- each unit 

• Demolition of upper hot-side ESP penthouse- each unit 

• Demolition of hot-side ESP electrical control room 

• Demolition of ash handling system on economizer hoppers- each unit 

• Demolition of Gas Recirculation fan (I fan Unit 3 north side and 1 tan Unit 4 south side) 

• Demolition of seal air fan area on hot-side ESPs 

• Dry flight chain conveyor system on economizer hopper with storage tank- each unit 

• Sorbent injection unit for sulfuric acid control -each unit 

• Sorbent silo & blowers for Units 3 & 4 (two silos total) 

• Ammonia storage tank- each unit 

• Addition of a second ash handling system on the existing Units 3 & 4 baghouses. Hoppers have 
connections for equipment but need new feeders, piping system and blowers to transport ash to 
existing silos 

• Additional gallery on n011h side of units for dilution air skids 

• Equipment and materials for gas path upgrades needed to handle pressure drop associated with SCR, 
as well as added scope for balanced draft conversion 

Units 1, 2, 3 & 4 Common Equipment Cost Estimate (Estimate 31331C): 

• Ammonia delivery (truck unloading station) & storage area 

• Demolition of sulfuric acid storage tank & spare tank in acid storage area 

• Demolition of stairs & platforms in tank area 
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• Saw cut wall on east side of containment area to redefine as a non-confinement space 

• Modifications to existing mechanical systems (piping modifications) 

4. SUMMARY 

Based on the design parameters, costs, site constraints, and assumptions outlined above, capital and O&M costs 

estimates were prepared for retrofit SNCR and SCR controls on SJGS Units I, 2, 3 & 4. The cost estimating 

methodology described above is consistent with the approach described in EPA ·s Control Cost Manual, and 

provides a conceptual cost estimate, or scoping-level estimate. Cost estimates prepared using default factors 

provided in the Control Cost Manual are directed toward a study-level estimate with a nominal accuracy of 

±30%. n Study-level estimates are generally acceptable for regulatory development, because they represent a 

compromise between the less accurate order-of-magnitude and the more accurate. but more costly. estimate 

types. 14 However, the Control Cost Manual does not mandate a study-level cost estimate, and ''offers the user an 

opportunity for greater accuracy than that used by regulators." 15 The methodology used by S&L to prepare the 

SCR and SNCR cost estimates provides a more accurate estimate of the costs that PNM would incur to install 

and operate SNCR and SCR control systems at SJGS. 

Project-specific issues and key pr~ject elements affecting the cost of retrotit control technologies on the SJGS 

units were identified and accounted for in the development of the cost estimates. The most significant project

specific issue affecting the cost of installing SCR control systems is the tight site configuration available for SCR 

installation. As described in Section 3.2.!, site constraints will make SCR installation significantly more 

complex and expensive that similarly sized projects with adequate space. Other project related issues affecting 

control system costs include the NOx emission reduction requirements and the existing and anticipated permit 

limits for other regulated air pollutants. 

13 UlQPS Control Cost ,\fanua/. page 2-3. 
14 !d., at page 2-4. 
15 ld, at page 2-3. 
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Indirect Annual Co~ts 

Total Annual Cost (TAC) = (J),\C) + ( JDAC) I-..;$.;..';..·J..;I)I.;.J,..;;3..;;GI..;J -+-..;S..;':'.;.A;.;C..;;IO.;.;, l;;.C..;JO-+...:,SS.;.,.;;,;2;;.:.;.'·;;.8'..;Y';..; -1-.,;>..;;8;,;,2;.;;2..;;1;;.,;-:;;fY,;.')--1 

EmiSSion ReJuct10n'> (tonfyr) 

Cost Effectiveness tS./ton) 

Cost iS,lW) 

5,590 

-!7 n 

961 

5,618 

1.501 

5,-t80 

31 h 

5,587 

316 

RttmarksiCost Basis 

Assumed no operat1r:g labor for the S:'\CR 

TCIX 1 )tl·JfCPACnstManuatSt>dlr:n42,Chapter l .. t::qn 1211 

Based on 225.2 gph (l:l&l2, cdch) and 414 i\ gph tUJ&C·l. each) 
I 5o~; urea s0lu1JOn) per Fuel ·r 1.'Ch Proposal l l-B-122, Rev I. 07-1 C· 
2\Jl 2 A:.sumes. $] O·gal and 85"fo CF 

Base-d on 50 gpm (tll&U2, t'ach) and 56 gpm (l :1&L14. each) pt:r 
Fuel Tech Proposalll-B-12:2, Rev l, 07-10-:012 .\ssumes: 
S6/ I 000 gal ami 85"·0 CF 

Based on 155 kW 1 U l &U2. eal.'h) and J 85 bv (L J&U4, each) per 
per F\rel Tt>ch Proposal! l-B-122. Rev L U7-)0-2012 and S&L 
BOP C<>tllnate .. \ssumcs $)7,'\{\Vh and 85"/~ cr 

Based en ha:)e]m~: ".;Ox rate ofU 10 lb '\'IMBtu nnd coPtrolkd ra:c 
vf0231h.Mt\·fBtu 



Capactty (~1\Vg) 
Capacrt~,., (I\f\:Vn) 

l\bxm1um Heat fnput {!\·1.1\lBtwhr) 

Annual Capacn)· Factor (~0,1 

BasehPe NOx Fn11ssion Rate (lb·~,[\fBtu) 
Baseline NO..,.~ Errusswn Ratt (lb.:hrl 

Controlled "\:0-.:; Erniss10n RJte tlb·\.·EvlBt:l} 

Ccmtrolled :\Ox EnHSS!On Rate (lbihr) 

Cost Item 

CAPITAL COST 
J)irect Costs 

l)urchased Equipment Ctt!lts 

SNCR ~ystem 

CFD \1odcl Study 

B(llkrTtmmg 

An CompH:ssor & Acccssorws 

Steel 

[;Jstn.tmentatJOn a.rtd Contn>l Svstem 

B(nlcr lrqcct1Vn Por~s 

Architectural 

Fire Protect10n 

Pumps 

rank.:; 

Diltmon \V<1ter Treatment System 

37() 

Ill 2 I 

F\IT I 

710 }(}{) 

$] 5() ~l(l(! 

Sl5(J.~l00 

S3t)O,O\JO 

$129. ~ ()() 

$145,000 

:£:-.;3,000 

B52.5fJO 

$3.6110 

$30,00(! 

$22,)()() 

'5~75,00(1 

Privileged & Confidential 
San Juan Units I and 4 
SNCR Cost Estimate 

t:wt 4 
544 

507 
564-l 

i:~S~·!} 

0 3<) 

JhC/4 7 

(j 23 
1;2()9 3 

S:-.iCR COST ANALYSIS 

t:'liiT 4 

Sl ·.'24,000 Acct i'\;.)'i 31-53-l 

S!5fi,POO Acct t\os 31-53-2 

S150,0f.:O A.cct l\vs 31-53-3 

S360_000 Acct l\oq Jl-l7 

'bl 11,500 Acct i'os 23 

$!J5.(\\)/) t\cct Nos 44 

SSJ,!;UO :\t:C[ :'-Jos: 3 i-99 

$352.500 Ac~t :-los 24 

S3,600 Acd Nus 31~~5 

c;Jo,(:uo /\cct ~OS 31-75 

S22,)r)O A.:cr l\ios :ll-lH 

S375.000 Acct :\os 31-03 

:S3,53) ,000 'P.SOY,:uo 
ssx .2on 

Subtotal ca1>ital cost (CC)f-..;;;;;.;;.;;.:.;;;.:;;;._+-..;;,.;.;.;.;...:;;.;;.;;_-f 
'SX7.000 Acct Nos 'll-5 

S3,61 •J_:oo '53,)97,000 Total purchl!tsc-d equipment co~t tPEC) t-==...;;=-+-..;:;.;.;.....;,;;__-1 

Direct installation eosts 

Rcmark~Cost Ba"iis 

Hand!mg & erccti~..m (n~cludeslabor costs} 

Foundatwn & ;::upports 

$-(549,}0() 

$257 !(}(l 

so !5.650 

$57t),9)0 

530_G0t) 

~](),5!):) 

:P.500 

S-t.U5_ooo 
S295,8oo 

Sf:>l035U 

$537,550 

$28,000 

Accr f'<os 11 thrnugh 9 t Labor C.-..sts 

Ac:::r \los :21 :md ::2 
Electncal 

P1pmg 

Insulation 

P:Hntmg 

Demolltlt1n and Rdocation 

Scaffoldmt.:: 

~700 

$22.5()0 

$1(-.5,300 

$39~_400 '5-~(),2,2Ci> 

S/2b,90U S718,000 

Acct ;\los .f 1 throutzh 43 

Acct l\'ns 35 

Ac<.:t. No-> .16 

A.cct ~ns. 27 

Acu ~l)S ll 

\cct I\os 91-l 

.-\cct '\ios 31-:N(LaborJ 

Acct 1\.io" 91-2 

Rm1cr Port fnstallatwn 

Cost Due to (h entme 

Consurm~ble<; 1-~$;;.;3~3...;,6;;.;'5~0~-+-=:S':-33'-',~u-... "1~) ~-iAcct ~os 9 t -4-
Total direct installation cosh (Ill(') f-.':<;.':·~;..--'...;6_'-J._,9.;.:i...;l)_+--';..'7""'.2;.~;..1 q_l'-'15...;,0_-i 

Total direct costs (OC) ~ (I'H') + (lllC) f-;;:.S.;.;:o.;.;,.,.''S;;.'9;;.·.;,;1 S;,;cl;_+-..:$;;,1.;,;U·;;.R.;.·l';;·'·;;:.";..'v;.' _, 

[ntfirect Costs 

0;.-,..net's Engmcenng S~!I.UOO Acct ~os.93-!A 

FPC En'5in~enng. ProcUJement and ProJect S:..:rviCes 

$0 

s:tG.8(fo 

Ov.11er's u-..st 

Construct:or. 1Panagcment 

Start-:tp and sp:1rt: parts 

EPC f'ee 

'$1 i{IJ}(liJ Sl08,500 Acct N0s 91~3 

f-~$;_;1.;.8.;,;2;..9.;.6.;,;5;.;0_+-~S;..I ·.;.W;..JS'-','"8.;,;50;..' .....j \cct Nos '--H-5 
Total indirect co<Jts (IC} i1JJJ8.55t1 '5-~,~V}{I, 150 

.New Mexico Gross Receipts Tax (<;RT) 

Proje-ct Contingency (PC) 

ssg.S.c'<lJO 

S2A78,900 

Total Capitallnwstment 
(TCI)~(O(')+(IC)+((;RT)+(I'C)I-$:-1~7~,3~9~1~,6":'00~+~$~1':'7,~1":'63:",':'50~0:--f 

(DC+ !C) X 63125''0 



Privileged & Confidential 
San Juan Units 1 and 4 
SNCR Cost Estimate 

Capacny (\lWg} 

Capacttv (l\1\\ n) 
.\1axJmum Heat lnput f\{\·1Btu/hr) 

Annual C'apac1ty racfor {%) 

Ba<>eim~ I\Ch EmJss:Jon Rate (lb/f\.L\1Btu) 
Baseline :--lOx Er:uss;on Rate t lhihrl 
Controlled :'-.Ox Em1ssion Rate Ob,\f\1Btu) 

Controlled ~0'< Enns&Hm Rate (!b,hr) 

370 

327 

i 112.1 

0 23 

852 6 

544 
5'17 

5649 
85% 
o :;o 

1694 7 

0 :3 
l2Y9 3 

S:'I<CR COST A,\ALYSfS 

Cost Item 

ANNL\LCOST 
l>irect Annual Costs 

J.~hetl annual costs 

Uperatmg lab0r 

Annual i\.hmtenance Cost 

Variable annual costs 

Reagent ('on:,umption 

~'ater Con2>umpt1on 

Power Rt'qtmement 

l'NIT ~ 

su so 

S260.90U 

Total fixed annual costs 1--"'$2;.;6;.;0"',9;.;00;.;;.;_+--"$""2"-57'-'''-500;;.;;.._-; 

51,313,700 $(1.]77200 

S\14.000 $J5iJ, j (YJ 

:B4L700 S5l.OOO 

l'otal variable annual cost8. r-:.~;;.3;;;~5.;.1.;.0·;.;~;.;(X;.;·)-+-;.;>;.;'6;.;3;.;7;.;·~.;.;3;.;l;.;'O--i 

Total direct annual costs ( n A('} f-.;:S:;;,l .;.7.:;9;_1 .;;l;;:,OC;;.J -+--~.;;h;;.· ~:..' '.::'..:8;;;,::00_-1 

Indirect ,\nnual Costs 

Remarks/Cost Basis 

As::.l.<med no operatmg L1bor for the SNCR 

f('l X 1 5'\, tEl\\ Cn"t Manual SectiOn-+ 2, Chapter i, Eqn.l 2!} 

Based Oil 22S 2 gph t l :mt I) and 41 ..\. 8 gph n·:Ht 4} (Sll·O ureJ. soh .. twnJ per F1.1el rech 
Propo~,al ll-8-122,Re\ !.07-t0-:012 Asstunes$20;g~.iland85%:.CF 

Based on 5() gpm t l-n:t I) nnd 56 gpm (l!n1t 4) per Fud 1'~:ch Propm?.:J ll-B-122, Rev 1, u 
l U-2012 A~.surnt's $6.'1 1 )()()gal and S)ll;,, CF 

Based on 155 k. \V (Cn:t 1) and 185 kw (Unit 4) per pt:r Fuel Tech Proposal I I B- t 22, Rev 1 
07-10-2012 and SE-L BOP e~umate Assumes $37.'\1Wh :mJ J;;;)':l/() t·r 

Cnst r'or .:a.pnai recpvery I-..;S;.;1"'J;.;'0,_9;.;.C;;;>OO;.;;.;-+-:..~';.;' ·;.5R..;.8;;.·';.";.;K_• -j(TC!} X') 25~ o CRF at R: 44°.:,, mterest & 30) ear life 

Total indirect lHtnual costs {fDA C) f-.;;S;;.I;;;,b.;;:J_'~,.;;O;;.CK:;;.;_+--'S:.;l.;;.:-;;'~';;.·B.;;.;~_,I'..;;•0--1 

Total Annual Cost (TAC) = (0.\C) +(lOA C) I-.;;~_';.;4;.;'J;;.O·;;.·'-P0'--+'-~;.;·;,.;;,2;;;2;;.:l.;.;,R_o_n_-i 

Co!!.t Effectiveness ($/ton) 

Cnst\S"k\.V} 

5,590 

·1' 0 

i -472 

5,587 

31 t) 

Based on hasdme NOx rate of 0 JO !b '\f\IBtu Jnd controlled rare of D 23 lb/\.Jl\-1Btu 



Detailed SNCR Cost Estimate Snmmarv ·San Juan (;ene-ratino- Station Unlt 1 

Basis: S&L Cost Es:timte 318038 (J/21/2012) 

Acct. :\"o. Dl"st'ription 

DIRECT & CO'ISTRliCTIO.._ I.._IHRECT COST 

II 

23 

2-l 
27 

Demolttwn & Relo..::atJon 

Concrete 
St~el 

Arch1tcCi1Jral 
Pat:1tmg & Coatmg 

31 \ 7; Jl- \kchan.cai Eqwpment 

31·'53-! .\'\1/f\t••,(dN 

31-:'i3-:2 'rfl.\hki~lwh· 

ll-'3-l s.,,,., 
J !-!7 ''! ('vmprr·.v>nf 

35 
36 
-ll 

~2 

43 
14 

hping 
ln::.ufatwn 
Elc.:tncal Eqmpment 
Racev.ay. Cable Tuy A:. CondUJt 

Cab!e 
(\mtrol & fn~trumenta!wn 

'LB fOT.-\L DIRECT & COl'STRC< TIO'i ll'DfRI:C I COS r 

Other Dtrect & Constrw:ii~m InJoects 
9!-: Sc;,!To)dP1g 

31·99 Soder InJeCtion Port Tnstali<itwn 
91-2.\ Ov.::rtime 5- !Ohrdays 
q t -2B Over!Jf'.le 6- II) hr day<; 

91-4 Con-,umabtes 
'Jl-5 

\LBrDTAL 

rOT\L ()IRECT & CO:"iSlRtiCTION INmRECT COST 

Equipment Cost 

'if W!i 

5J'{i(f(/l) 

S:\7,500 

)60 000 

$2 667,800 

Material Cost 

so 

$14(1, 100 

$!?.9.100 

'Sl0,000 

$0 

$547,900 

S2K800 
$!49,400 
S32,5{;0 

$30.[00 

S.l.067,')0() 

>1.145,400 

Lnbor Cost 

$;6,(10\J 

'Ill\ !0\! 
't24-l,J.OQ 
$i'1i)WO 

$15 200 

S295,900 

5f)J.j0f) 

$1,850.500 
574 2l)() 

M-l.:l,'~OO 

$53,500 
~lfJ5.lCiO 

$!.11 ,!(;() 

S1...+2h.2CO 

Sl22,800 
S3Y ~.400 
S-l44.701) 

S!:25,¥f) 
$.24,60() 

$\.1lf:.,40() 

S4.542.600 

Total Noli'S 

Slb.t100 

$1 '3_100 

538·l-l(;\) 

$'00.9CO 

$25,200 

$2,686.:?JJf) 

!>: .. '97 ~on 

$2,-H;7 ... H"10 

SJC·3.0(l0 

'f,()81.:l-Of; 

s~r-...ooo 

$13:'.20(; 
$26Ll00 

$7.101;10() 

$122.800 
$476,400 

S4-1.9.7l)O 

S1:::5.:1UO 
524,(/Jf; 

S5J.}.OO 

$!,253.900 

-;8,355.800 



Rasis: S&L Cost E<.,ctintte 318038 (3/2111012) 

Acet.~o. De,cription 

I'IIHRECT COST 

Y3-! A. Owner's Engm~enng 
()1-lB Ll'C Engmeenng: 
9:1--2 Construct;on ~tanag~·n~cnt 

9.~-) Startup Commt">SIO!llng 
9i-4 Ov.ner's Cost 

9~-5 EPC Fee(~~ of Total D1rects. Ind1rects) 

TOL\L l:"iOJRECT COST 

rc,tal Escalation 
(.'ontlngency 

9'-1 Contm~..::n~y on Fqtllpmenl 
':i5-2 Cnntmgency on .'vhlteJial 

9"-J \ontmgency on Labor 
ZJ::;. 4 Comm:tetlC\ on fndtrcct 

'l' Total Contingt>nn 

TOTAL CO,S'IRlTTION COST 

97 Inu~t~::,t !)ur1ng c·on~tructJOn 

rOTAL PRO.JECT COST 

Dt'taiied SNCR Co:r,.t E11-timate Summar·v- ~an Juan Gl'n('rating Station Lnlt l 

Equi1>ment Cost Yfatt'l'ial Cost Labor· Cost Total 

$lb7 100 
$501. JOO 
$167.100 

'S83,6UO 

$0 

$1.3')!,2(}0 

~i-310.300 

'£266,800 
$229,](J() 

$9()8 'i()(J 

$461, l(J() 

$12.532,600 

$0 

$12,532,600 

2~:) of .-\c~,;t ~0 92 

(>'1 :, of Acct. t-.o. 9:::: 
2(lt~ofA~ct.l\•) 92 

l% of i-\cct No ')2 

I ') 0:;, of /\c.:t :-.;us 92. 93-1 

thwu.Ih 91-4 

10"QofAl'd. No 
2(JOo of A.::ct No '>2 
2(;"~') of Ac'- t ~·J. 'J2 

::wn uf ~'\cct S'l. 'n 



Detailed S~CR Co~t E!!timatt> Summon·,,¥ San .Juan Gt>nerating Station t:nit 2 

Basis: S&L Co't E'itlmte 318036 (.3/21/2011) 

Acct. ~o. De-scription 

J)IRECT & CO:'\STRI:CTJO'< 1:'\[)JRECT COST 

Jl 

21 

Jl-1 7, Jt-

Dcmohtwn & Reloullon 
Ci,;d Work 

Concrete 
Sted 
,\rchne..;tura! 
Pal!ltmg & Coattng 

Vtechamcal Eqmpulettt 

3!-'l-3 ('"/, 
31-17 ,,,. 

35 Pipmg 
36 In~u!atmn 

E!ectnc:Ji Equ1pn1ent 

Racev.ay. Cable ftav & Crmdl:lt 

Cable 
Con1wl & fns.tnnnentat!On 

St-BTOT,\L D!RFCT & CO,ST~UCIJON INDIRLCT CO<;T 

Other D1re..::t & Com.truct~on lnd1reL't<:; 
lfl-: S-:_a.ffoldmg 

31-9') 

9l-2A 
c.q-.::R 
'Jt-~ 

Y!-5 

Buder f nJeCtlon Purt ! ns~d!iat;on 
O'.ertnne 5- !iJ hr Jays 
()-, Gtlme t_, - I 0 h! (bys 

Co:~-.urnabics 

heHz.ht on \1aterial 

TOfc\L DIRECT & CO"'STRl:CTlO~ INIHRECT COST 

J::quipmt'nt C'o'it 

'$2_390,300 

$:-1:7_500 

:'560,000 

$2.667.800 

:\bteriaiCost 

S1.10,JOO 

5129.100 

't547,901) 

$28.800 
$1 :)_()_400 

')32500 

$'-lO,lOO 

SI,I_.S.4HO 

L1bor\ost 

bh.OOO 
$1), [lA) 

}24..t-,JOO 
SJ?; ,800 

$15.200 

$.295.9()0 

>J!ilfofl 

'Sl)\50,:1()0 

S74.200 
S4-t4YJO 

S51.<~00 

Sl•)5.l00 
Si.ll.!'J(J 

$3 . .12h.2')(} 

$l22.8CO 

$J9iAOO 
'i44(f.7(}{) 

'\1:2\90(1 
J)::':4,U,(, 

$1 <' !6,40(1 

$4,t"-U.600 

Total :\/off's 

'516,0!)0 

Sl '5.1(10 

$3~4 . .100 

$1(10,9(;0 

5:'5.200 

S:2,686 20<) 

SI'OWH! 

S2.'Vi7.4UG 

tftJ3.0(J0 

}68! ...t-00 

tK.6J•f"li) 

$1 ~5.20(! 

5-::td.!D<) 

$7,t0!,9(•() 

$12:2.8(-0 

S~76AOO 

~·-l-49,100 

st::s '100 

57.4,600 
'i-;'\4,)0(1 

;,) 253.1100 

$8.3'<5.800 



Basis: S&L Cost E'\tlmte 318038 (3i2l/20J I) 

.\ct't. :'\o. De!lcription 

l:'<IHRf:Cr COST 

91-l A (hvne-r's f~n~nneenng 
9J-l B EPC fDgineenng 
93-2 Constn.l<:tJOn Management 

'fl-1 Stdl1up Comml%lf)lllng 

93-.t 01..\.ner's Cu:,t 

':1~-5 EPC Fee (%1 of rota! D1rects, lndnects) 

TOTAL I'iiHRECT COST 

Total Escala.tll.m 
Contmgencv 

')~- i Contmgenc-v on Eqmpment 

OS-2 Contmgency on i\-htenal 

0)-1 C ontmgency on Labor 
9'1-4 Contwgcncv on Indued 

95 Total Contin2:ency 

lOl AL CONSTRl:CTION COST 

97 1 nterest Dun!tg: C onstruct10n 

TOTAL l'RO,JECT COST 

Detailed SNCR Cost 1-:'§timate Summarv- San ,Juan Generatino Station Fnit 2 

F quipment Cost Matt'l'ial Cost Llbor· Cost f'otal 

$!(,-:',H;O 

'f,50!)0U 

t!67,JC'i) 

$83,1_;00 

so 
SL39!,200 

S2-liO,JOO 

$266.800 
$229 !00 
S908.500 
S:f(/2./0(J 

'Sl.866,500 

$12,532 600 

so 

< '.532.1>00 

:"otes 

i2'-'·0 of ·\cct :--Io 02 
6°·0 of -\cct .\lo ')2 

! '%of ,-.\cct No 92 

J ~ 0 0 of -\cct ~os Y2, 93-i 
t!m.,n~h 93--1 

I O"·;; of Acct ~o '11 

~0° 1o of Acct -:\o 92 
2~l'% of Acct. N,} 
'0(}'11 <}f Acct ~o Q\ 



Df'tallt>d ::-,.\'CR C'o'l"t K!.timate Summary- S:m .Juan Generating Station Cnit 3 

Basis: S&L Co!!t Estimte3l80-IB (11/l/2012) 

,\cct. No. De~('ription 

i»IRECf & CO:'>STRl:CTIO:'< 1:\0IR!:CT COST 

11 Demolnion & Rd:x::mon 
2! C1vd 'Work 

Concr..:te 

:::.+ Architecmral 
27 Pamtln~ & C(Jatmg 

11 17, 31-
Me~hamcal Fqu1pment 

53 

3!-51-1 ·''''"' 
)].'\J-2 (!f.'\1,.,/d.\ludl 

3] -5.1·1 (I ''k' l11nmg 

}].]7 ft'"c·,. 
~') Ptpmg 

36 lnsu!ahon 

41 

42 

43 

44 

'J!-l 
Jl-99 

E!ectnu! Eqwpntem 
Racewav, CJble Tray & Condutr 
Cable 
Conlro! & ln'itnmenta(ion 

<.;l•BTOT:\l DfRF.Cf & CO'\'~TRl:CTTO~ INDIRECT COST 

Other [)lfCct & C<)nS-tlu..::uon hd1rects 

Scafr<lldm~ 

B01ler ln!e<:twn P('l1lnsw!lahm 
O[.~r\ 0'.eft!meS-lOhrd.ly:5 

~~ l-2B o, ertm1e. 6 - l 0 hr days 

9\--.:l Cunsumablc-s 

'):C:BTOTAI. 

TOT \L mRfCT & CONSTRU:TrO'i I'IOIRECT CO'T 

EquiJ}ment Cost 

S:'..JS4,000 

$i72.f<Jii(i 

'i48J)()I) 

$45 ono 

S2.b49,500 

.\laterial Cost 

$15.000 

$17KS0(} 

s1 u :-.oo 

$0 

$:508,:\()() 

S:25,900 

$l3\::00 
SF_~O() 

:53-LFJO 

$5cl 200 

$l.l3i,800 

Labor Cost 

$35.700 

Si6,b0v 

'5)04,500 

S13~UWD 

$7,300 

$..:120.700 

S.Fi!"l{J 

s: ~ 
S!5S6,;')00 

$71,900 

S-i08.2UO 

S6V.200 

st.::L7GO 

'Si1l,l00 

~3.3!2,"-:00 

11120.000 
$402,2:)0 

$431,301) 
$!3)_.t(j() 

$24,0(1() 

S! 12_<;~uO 

$4,42~,400 

Total ~ott's 

$50,700 

'SH.J.600 
$48.1}00 

$252,300 

$7,5(10 

$2.!~-l 3,700 

~I \1; IHtll 

$2.095,300 
'!;97,800 

so~n,<Joo 

~-·,.7,400 

'b!%,000 
$:':hl.l()G 

So,t..162,60(1 

st:.:o.G•)O 

$.!.85.200 

'£41!31}) 

-sns.-tn!l 
S24.GOfl 

S5·L200 
$1.250, [I;() 

$8 212,700 



Basis: S&L Cost btimte 3l804B (11/1/2012) 

Acct. ~o. De-scription 

"DIRECT COST 

93-! A Owner's Engl'1Cenng 
03-tB LPC EPgmeen~g 
93-2 ConstructiOn \lanagement 
93-3 StartHp Comrms:,1omng 

91 --+ Own~r's (\Jst 

r:3-" EPC Fee(% of Total D!rects, InJJrects) 

93 TOTAL 1:-I()IRECT COST 

Total Es.:alilt10n 

Contm~e-ncv 

q::;_! Contmgency on Eqtupment 

Y)-2 Contmgency on 1\1atena1 
q)-1 Contmgcncv on Labor 
q5-4 Contmgt:n.::y or:. I ~L.hrect 

L;') Total Conlinecnc-y 

TOTAL CO\iSTRlTTIO'i COST 

I mere-,! Durmg ( on<-.trtJ<..'lH)tl 

'T 

Detailed SNCR Cost Esrimau Summarv- San Juan Gent"rating Station Cnit 3 

Equipment Cost l\1aterial Cost Labor Cost To tat 

$164JOO 
ii·l92.800 
$164,300 

$82,!00 
so 

$1.31)7.+00 

$2 270,900 

'S2.c,5,0(J0 
$227_b00 

$8~5.100 

S454,::eo 

$1.831 900 

SIU\5500 

so 

Notes 

2°8 of At.::ct :"i~• 92 
6°"o of Acct :'\o 9::: 

2':-~ of Acct No 92 

!')·;;of At..c{ '\10 '.12 

15'-'·o of Acct :--.Jn~ 9~. ll3- t 
throu2.h 93-4 

20~·o of Acct ]\;o 92 

2JY''o of /\("Ct No 9:: 
.:.ono of A.(;cr. 0:o. c,3 



Oetailed S:"'ICR C1)d Estimate Summary- San Jnan Generating Station (;nit 4 

Basis: S&L Cost [dimte 318048 (ll/1/2012) 

--\cct. No. l><'stription 

DIRECT & CO'o;STRl!CTIOr-: 1\'0IRECT COST 

ll 
21 

22 
2.1 

24 
27 

11 1'.11-
)3 

3l""U-l 

Demoht:on & Re!oe-atwn 

Civt! Work 

Concrete 

~tt"el 

·\JchJtcctur:-l-1 

Pamtmg & Coattng 

MechanH:al Eqwpment 

11-53-2 C! fJ 

31-."3-J g,,if.:-r' 

15 P1pmg 

36 Tr~'>u!aliOn 

-\I 

(}l.! 

31·99 
91-2;\ 

·l1-2B 

9)-...J. 

CJJ-5 

Flectncai EqHrpment 

Racev.ay. C:-tbk fray & C)nduit 
Cah!e 

Control & lnsuum~ntat;cm 

St'BT!HAL DIRECT & ('0'\SI RCCTIOC: l'.:D!R[CT COST 

Other D:recr & Cvnstructwn !ndm::cts 
Sudfotdmg 
Boller InJeCtion Pn11 In-:tallata.m 

o .. ·ertime· 5- hr da~-s 

0\ e-rtime 6- l 0 hr days 
( <JflSUPJables 

Fte1··Pt on ~t:n~r:a! 

SU\IOf.\L 

TOTAL DIRECT & CONSTRUCTIO"'INOIRECT COSf 

f~quipment Cod 

$2.384,0t)0 

~!50 1/(j() 

:;;61)(111'/ 

$.1-8,000 

52.649.500 

::\fatet·iul Cost 

~15,000 

$17?\800 
$)13,''.00 

s::oo 

$0 

$)1}8,500 

1.25_')(\0 

$11:".200 
S37,2u0 
$34,100 

$!,0-fB.6;JO 

$35. 1)0(; 

$j .. l._2(l() 

'f;80.2(,V 

$1.137,800 

Lab01· Cost 

SY\7(;0 

$16,600 

$3-04.500 
$1 18,80(1 

$7.300 

$429,700 

$l."iS6.8{)(! 

'$71,000 

'S-l08.200 

'560.200 
1>121,'70() 

$13!.100 

$3}12.50('; 

S! 20J;Ot.~ 

$--10:2,200 

$43; .300 

Si3'i.4{Y) 
$2-!_(•00 

SLJ !".90n 

S4,.t25 400 

fotal 

$~(1.700 

$t6,600 

$4~3.300 

s:::2,Joo 

$7,:'00 

svn .1_7()0 

$2JJ•J)}()() 

5.97,800 

1630,900 

'};S/7,.:!00 
$!)6,000 

$261.100 

$120.000 
$4~5.2(10 

$41 1,3!'0 

S~35.--1(i0 

$24.00(; 
55--+.:!(l(l 

Sl.2.'0.iOO 

~8,212,700 

Nott"S 



Basis: S&L Co'it Es.timte 31804B ( l1ilt2012) 

-\C"ct. :'-\o. llescr·iption 

1'\VIRECT COST 

'i}- 1 . .l. Ov-11e! 's Engmecrmg 

03-lB EPC En~im:enng 
·:11~2 ConstructiOn ~1anagemcnt 

03-3 Startup Comn11S'5WI1ing 
01-4 Owner's Cost 

EPC Fe~ t 11 '') ofTota! Dnects, fndirects) 

9l TOTAL L'iVIRECT COST 

rota! Fsc.tlat!On 
{\mtmgency 

')5-) Conk1gency on Eqwpment 
9"-2 Cnntmgen~:y on Matern! 
9~-3 Con.tmgem::y on Labor 
(}"1-4 (\·mtlnilency (l0 f !H.Jtrecj 

'J:- Total <'t.mtinet>ncv 

TOTAL CONSTRl'CrJON COST 

Interest Dunng Con!>trw.::tlvn 

·1 OT.\L l'ROJECT COST 

Oetaile-d S'4'R Cost Estimate Summan'- San .Juan Ct-nerating Station Unit 4 

F quipmem Cost ""aterial Cost l.abor Co~t rotal 

Si54300 
S..t92,80!l 

Sto~t300 

$:S2,](J0 

$0 

$2.270,900 

:5265,000 

'&227.600 

ssss:. 1 or1 
S-1.~.:1.200 

$1,831,91)0 

$l1.315,500 

)12.31 <,500 

Notes 

2()·0- of Acct Xo 92 
6"·j of Acct ~·<o 9.2 
::o.: vf A..:ct No li2 

; "·~ of Acct No 92 

15'-'·o of A..:;:t "\io'\ q;:, 03-l 

throuvh Ci3-4 

]1}~{, L\f Acct No 41 

20°'6 of Acct ".Jo 02 
:::o~·o ·,Jf :\cct '\fo 92 

:::n[l·()oi'A1.2c! ~o 91 



Detaile-d S;'\;CR Cost l:.stimatc Summan:- San Juan Gt'nerating Station Common ,\reas llimt'i 1 & 3) 

Ba .. is: S&L Cost Estimte 318078 { l l/1/2011) 

Acct. 'io. Oes.('ription 

DIRECT & CONSTRH'T!ON INI>IRFCT COST 

II Dcmol!twn & Relocatwn 
C1'-tl \\\1rk 

Concrete 
23 Sr~d 

:24 Archaectma! 
:7 Pamtl:tg & Coating 
:t I l\:1echamcal Eqt~mment 

.ll·4' h•c/'.v<Mc" . 

3 i~ 75 !''"<tit'S 

31-Wl r.mh 

] l-'-13 ,_,,.,l1/{lt/! 

15 P1pmg 

36 r n~uiauon 
f.lect:-tcai EL!Uipraent 

Ra.cev,av. C1bho Tray & Condwt 

Cah!e 
Contnol & [nstruGltntatn.m 

SCBTOTAI DlkECT & COl'iSTRLTTION INlJikECT COST 

Other D1rect & C nnstructH1ll !ndnect:. 
91-1 Scaffvldn:g. 

3J-9'i Bodcr Ic;JCCtJOn Port lu-;ta!!atJOn 

•)J-:.:A O·"·erttme "-lOhrd;r;.s 
9:-:::B O\.crt1m~ 6- iO hr days 
91-i Consumable'> 
'H-5 frett!ht nn "'-ht~l :a! 

TOTAL DIRECT & CO~STRl'CTIO_, t-.DIRECT COST 

Equipment Co~t 

'SJ9"..\;C•0 

St l7,6GO 

$1.197,600 

\'1atcrhd Cost 

'f,[ 5.UOO 

$705,0(;:) 
Sl,O(,(i 

$7,200 

'5'>8.1uO 
'£4.20!) 

S2J~UCU 

Sl·Ft. 
Si :2(;,900 

S67,300 
$67 10() 

$t.-Hl50fl 

Labo1· Cost 

$3'1,7(}~) 

'S8A(I(J 

i\67,600 

$51') . .'):)0 

'll24,400 

Sl 'i8.:-oo 
$J(;•!If 

3/'1/-i.J() 

'17VIIfl 

$137.1.{)0 

'510,300 

~382.:-WO 

S468.0li0 

).155.900 

'S?7,800 

$:,2-1-6 200 

$()0.6('10 

$30::':,600 

'51:-3.100 

S-J.ll,JOO 

$2,(J57.500 

Total 

~50,700 

l-203,-11)0 

~lllf:·.600 

$0 

~1,2:-t)(_)(J 

S25,¥;0 
Sl _()20,7L)I) 

L'O.'.YU 

)','i/1/IJ/} 

S19'>,400 

$!4.5(j{J 

:!>711L"Orl 
$6i 7.'~ 1J0 

S1R2,R00 

'$1 07 800 

'54.78:i f)()i) 

$00,(,()0 

$(, 

'S30::Z.GOO 

so 
$18,!1)0 

'},(,7,30!1 

S~78.6oo 

'SS.266.600 

"'ote" 



Detailed SNCR Cnst Estimate Summary· San .luan Generating Station Commtm Areas tt;nlts I & 3) 

llas:is: S&L Cost Estimte 3I807B 1 ll/l/2011) 

A.cct.No. l)t'seription 

I"'I>IRECT COST 

·13-IA Owner\ Engmeenng 
'13-l B EPC Engmeenng 
91-.2 l 'onsrrud!On Ma.nag.tment 

<)3-J Stan up C omml~Sl<..mmg 
9 3-Y Ovmer's. Cv<;t 

93-5 EPC Fee(';,, of Tutu! Dnects, Indirects) 

95-l 

'-JS-2 

95-J 
9."--4 

TOT\L INDIRECT COST 

Total Esubt10n 
(.)ntingency 

Conttng!.Oncy on Eqtl!pment 

Contmo;ency on M.:ttenal 

Contmgt.mcy on Lahor 

Contm 'ency· on Indtrel·t 

Total Contingem·v 

TOT \L CO,.,STRl'CTIO'I COST 

lntere::.t Dunng Cons~ruct10n 

TOT,\L PRO.JECT CO~T 

Equipment Cost :\l:tterial Cost Labor Cost rotal 

~JO"JUO 

S3 H:o,0\10 

$.10:\100 

S52_700 

so 
$876.900 

~1.456.200 

$] 19,800 

S2S2.300 
$53! ,)00 

'£:291 .2110 

~1,22-U'IOO 

$7.947,600 

so 

'S7,9-47 600 

~otes 

2(11o of Acct. \!o l(! 

6'% of A~.-cL :\o 92 
_::o-o of Acc.:t l'..Jo Q2 

1no of -\~.-n .~o. 92 

J 51\J of Ace! !\io"> 92, '(l-l 

lhrota~h q3 -1 

lO~cofAcct No q:_: 
20~--o of r'h·ct \io 92 
200:/(T of Acct \lo. 92 
:20°"0 qf Acct ~~o ()3 
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Privileged & Confidential 
San Juan linits l & 2 
SCR Cost Estimate 

Capacity t:"\lW-gJoss} 
'apacity (~1\V-net) 

.\1aximum Heat lnput (~1.\1Btw11r) 
Annual Capacny Factor 10.d 
Ba.sdme !'Ox Em1s::.ion Rate (!b;\1i\.1Htu) 

Basdine :\"Ox Em1ssion Rate dh-hr) 
'ontrolled ~o ... Ermssion R~.re ilbi\1MI3tti,t 
'untrolled :-.iOx EmBsiGn Rate dn·hr l 

"'<ost ft("rn 

CAPITAL COST 
Direct Costs 

l'urchastd Equipment Costs 
SCR and Econnmiur Ihpass 

Sorbcnt Injection System 

Baghouse Htmd!ing Sv"-tern 

Anhydrom ,'\mmonia System 

Jectrica! Equipment 

fnsrnuncntation and Control Svstem 

Substation anJ Slhitchyrud Equipmcnet 

Flue Gas- Gas Pass Upgrade:. for ')CR 

\fechan1cal I:.quipm..;nt 

Flectrical Equipment 

Instrumentation & C'tmtrols 

345 k\' Substation .Yfodtfications 

Hal anced Draft Com"Crsion 

l 1nit ! 
370 
327 

3.707 
85°·0 

0 JO 

LI12 l 
G 05 
);-..5--t 

l'nit I 

$14.910.900 

$880,000 

$875,C0() 

$t:OL5~~o 

S2.775 100 

S1.0~9.(J00 

'5200,000 

:s:::, :-og_l O\) 

~'. 777 80() 

$470.400 

Mechanical Equ:pment $6Y2,0fJO 

E!ectricai Equipment $! .·M4,-tno 

ln::.tnJmentation & Cl1ntro!s 5JS,Clf1(} 

Subtotal £qui lmcnt Costs (l:C) )3:",92-t:::oo 

Fretg.ht on Materials: S L L\8/,00 

Total Purc-hased Equipment Cost (Pf.C) )14,06.2.S00 

Direct Installation Costs 

Site Preparation 

.;;cR _·\rea and Ewnomiicr Bypass 

S-orbent lnje~twn Svs.tem 

Baghou::;e Ash Handling System 
Fbe Gas- Gas Pass. t.ipg~ades fpr S('R 

Balanced Draft Convero,.ion 

Foundation:. & Surpon::: 

SCR -'\rea and Economtzer l3~vpass 

Sml:tent ln_1e<:t1on System 

Baghouse Ash Handling System 

Fiue Ga.,:- Gas Pas'> L,~~grades f~)r ~CR 

Ralanc~d Dr·aft Conn:rsu.m 

Handlmg & Ere>.:tion t Jndudes.l.:=tht•r Co"}tS) 

SCR ·\rea and Ecor,omi1er I3ypas::. 

Si)rbent InjeCtiOn ~:1 srem 

l-hghouse Ash Handiing Syskm 

.\nhydrowi Ammoma S.y<-tem 

l:.kctricaJ 

Flue Gas- Gts Pas;; { 1pgrade~ for SCR 

Balanced Draft t'on\·ersion 

Pipmg 

fnsul.:;tion 

ScaH'oldrr:.g 

Cn<st Due to 0\·ertime 

C(l'>t Due t0 0\ er::ime 

Per D1em 

("(msumal;t(;:s 

C omrJ.ctnr G&A Expenses 
( untractur Prorit 

~7&5. iOO 

$27,0(10 

527,?U)O 

S22,000 

$14,259.5<)() 

$24,600 

S23 . .!if.:O 

$! [S.200 

i.:::''.-',f~OO 

)33,266.301) 

);22 400 

$748,300 

1;229,71)0 

'£..4.538.9\.10 

$5.:23.50(1 

SJ,:.lCIS,'7t:•O 

$!86.200 
')J.,l3}_ .. t{l() 

Sl.74'J.lUO 

$5.327_~)00 

SJ.S)():l_(l!iO 

'}(! 

SJ-l9)~00 

so 
~0 

370 

3,68R 
R5';~ 

0 .lO 

l,l06 ~ 
Adjusted to match Dec 2012 ~-:\CR Cost ~.stimate 

SCR COST ANALYSIS 
!'nit 2 Remarks/Cost Basis 

S&L Cost Eqaimtes 3l126C IL'ntt i SCR): 11127( tl 'rHt 2. CR), 3 l328C (limt 1 
& 2 ~CR Cnmmon Equipment) Common equipment (liSts \-Vere spin equally 
bemecn the t\\-0 umts 

S14.Cilfi,900 Accr I"~os A-J t 

$880,000 Ar~.:t :-.ios B-3 i 

'SS/5,000 1\cct Nos C -:~J 

$601.:'\DO Acct Nos D-31 

$2,77'i, 10D AcGt. Kos E-4!. E-4:2, E-43 

$ J JJ3ll,OOO Acct. Nos E-44 

s::uo.OOO Acct !'\os E~5! 

~~-768,100 

'$5,777.800 \pplied 8£f1 D of Au.:L ~o">. F-31, F-41, F 42, l/-41. F-44. and F-5! (EqLlipment anJ 

$191.{100 Material Co.;;ts) to g:a~ p<~ss upgr,lde::: reqwn~d: for the SCR ProJed 

$-f70.400 

'$(JQ2,000 

Si.444,4fYj 
:}48.000 

'£!,i5J, l!J£J 

S3-! (•77,300 

S7S5.100 

$27.000 

'!;:24.700 

$22,000 

$1--t.Sur .... JI)(J 

'52--l-,6()() 

'$l8.000 

$24)00 

S6,2UO 

$44.-fD.~OO 

Sl85,~0fJ 

S753.500 

S.JM.·HK1 

"i-L~J8,900 

$::;_:23,:\0(1 

)1.30:\,:JOO 

$23 i,VOO 

S l.n3..1,SOO 

'£2,1J22,000 

sr~,527.600 

$4392,%0 

so 
::5.-10·~,400 

';() 

so 

:\pplied 2V'/o of Acct. :-.los F-_i. 1, F-4 J, F--!.2. F--:f-3, F-·l4. and F-5l !Equipment and 
\LHena! Costs) to ac~ount for additiOnal ga~ pa<>s upgrades that l.vould be reqUired 
for Balanced Draft Convet'>ion 

Equipment Cos!S -·· Fre!ght 

Acc1 ~os. .-\-!1 dndA-2! IDenHJiitionandCvil\\'(lrk) 

Acct r--;os B-21 fC'ivil Work) 

Acct !'<o~ C-21 (Civil Wt)rk) 

Applied 80~/(; of Acct ~ns F~21 and F-25 (Civd WorL'Tren...:hing) to SCR Pro!c-Ct 

Applied 20~·0of A.cct. Nos. F-21 and F-25 {Civ!! \Vo;LTrendting)to R:1lanee Dran 

:\cct. Nos A-22 and :\.-23 (Cnncrete and Steel) 

-\cct. :-;os B-::~2 and B-23 tConcrde and Steel) 

Ace; ::-.lm. C-23 (Steel) 

.Applied 80~'" of ,\c.:t ~o~ 0-22 and D-23 tC .. mcreterStcel) to SCR Pn+ect 

Applled of Acct. Nos D-22 and D-23 (Conoete:Steel) fo Ralam .. ed Orat't 

-\eel "ios A-! l through A--~b Labor Cost:."' 

Acct ~os B-2 l through B-36 Labor Co~ts 

A..:ct ~0:-. C-21 through c-:;;s L-lhorCost.'> 

Ac.:t. ;'<rJs D-21 through D-35 Lahor Costs 

'\.cct ;-..:os E-41 through E-51 Labor Costs 

Appiied 80%, of Acct :-;0'-'. r-21through F-51 !Labor Cu:-I~i 10 SCR Project 

Applied 20'% of ·\.;;ct :\ios F-2 t through F~."l (Labor Cnsts) to Raianced Draft 

A.:ct. Nos A<J5. B-35. D-35 

A.cct r\o« A-.)6 and B-3(i 

Acct 1'\oc-. 9!-1 

-\cct t<;o:; 91-2·\ (',vorkin~ 5- 10 hour ~ays) 

\cct No<; 'J !-2B t\\l)rklng 7 · 1:2 hour Jays during the ue-fn) 

~or Included 

An:t Nos. 91-4 

Induded in EPC Fee 
Incbded fn EPC fee 

Total Direct Installation Costs (OIC) S7:1.l07)W0 S8'1462.20f, 

Total Oirect Costs {DC)~ (PEC) ;- (DIC) )l07 <-!60,6\.!0 Sl21.~_N}PO 



Privileged & Confidential 
San .Juan l nits I & 2 
SCR Cost Estimate 

ndirect Costs 

~PC Engineenng, Pr(lcu:-em~:nt and Project Sen., Ices $8,720,400 )9,788,900 A~.::ct. ~t)" 93-! 

-pc Con:.tmctwn Managt:ment Support 5t,270.2!JO $3,670,400 Acct 'Jos. 03-2: 

EPC Stattup Corr.misswning $LOYO.I\XJ 51,2.23.700 Accr ~os 9~-3 

EPC Fee S i8,3 t2_8.1)0 $20.556,701) Acct ~os 93A 

Architectural '\250.000 $:250,0CO Acct .\los A-24 

Owner's [n~:?ineer & ConstnKtlOn Management :n,/77, 100 $3,771_!00 -\cct. ~os Y)-5-i 
Pt:ti(,rmance 1 estin , S I 00 00f> SiOtl.(iOO Acct :-.:o$ 9J-5-2 

~ewMnicoGrossRecelptTax(GRT) )9.0:::5.700 $10,1='7.200 tDC+ IC)X(}}!25'1-o 

Projert Coniin~t'R<') (PC) 123,lS5-1-.900 S32 . .295,900 Acct. :\"o\ G5 
Total Capital Inn·~tment (DC+ IC + GRT +PC) $180,861.800 S203J59,900 

A'\~llALCOST 

llir ·ct .Annual Costs 

Find Annual Costs 

Operating Labor 

\'lamtcnance Labor & \1aterials 

'bO 

y:::7J ::. 9(1-0 

Anno.al f::missiom: l'esting $25,Ci00 

Catalyst A~'tivit:v Te.;;ting S\0\JO 
Fty 1\sh ~ampling and Anaiy"is )20,000 

Total Fixed Annuat Co~ts 52.762.900 

[\'ariable Annual CMts 

~eagent Cc;nsumpt!On (Ammonia) 

Reagent Consumption (DS!} 
Auxiliary & fD Fan Pov.·er 
Steam Co:;t 

Witter Cost 

)\,051 000 

'S22_i::OO 

$745,800 
$.72_400 

so 
Catal~ st Replacement Cost '}773,U00 

Total Variable :\.nnual Co;;;ts $2_665Jl00 

fot1JI Oinrt Annual Co~ts ( H.\C) S5A27,900 

Indirect Annual Cosh 
C1pita\ Reco>:ery Fadvr (CRF) 
Co'>t tiw Capit3l ReU;\ cry 

T'otal Indirect .\nnual Costs (IOAC) 

()!)91'S 

$!6.7!; (\(1(1 

$(6,737,1100 

Total ·\nnual Cost (f.\C) (DAO + (ID,\C) Sll, 164,9110 

Ba.:;e!ine -\nnual Enmsions (tpy) 

Prc~~t:ct Post-P:oject Annual Emis<;ions (!py) 

Enm;sion Keduc~10ns (ton/yr) 

Cost [ffectiHness (:'~/ton} 

Cost(S/kW) 

interest Rate 
~qwpment Fcu;!omic l.il'e 

RF 

4,;40 

$6.425 

$~89 

8..14% 

30 
f) 0925 

$0 Assumed no additionai operatir;g labor for the SCR 

$3,050,4t)0 fC'l X 1 )':'o tEPA Cost Mr:nual Sc~tirm -1.2, Chapter 2, Eqn :: -+6J 

$2:>,(}00 

$5,01)0 

520,000 

>3.100A00 

$UJ4<,6CKJ 

$22,800 
$728,000 
s 72 -l-00 

so 
$773,000 

'52,642,400 

~5.742,800 

See. O&l\1 Co<>t \Vc>rbheet 

0 0925 Caku!ated using 8 .14% im~:rest and 30 ye<1r eq_uiprnt:!1t tife 
$~X)i19.(/!JO 'f(l x CRF 

$18,819,000 

$2.{.561.800 

-1-.!10 

687 

3,+32 

$550 

*Note A. .::ost pt~rmum of appro-ximately -1-0'),~ \Vas ind!...:dcd m the l'mt 1 S('R labor cost<> ('mb-.:Kcotmt A-21 inctudmg ductv.ork betw~en the ectlrlOtnizer uutkt and SCR 

i!;kt, SCR oul!et ,u•d -\H iniet, SCR rc<tctor boxes, and support framc1g) to ac;:.ount for the s1gniticant site restrictwns and conge~tion dround the Lmt 2 SCR comrarcd to the 
Ln1r l SCR 



SCR O&M Costs 

SJGS Unit 1 SJGS Unit 2 

SCR Type High Dust High Dust 

Plant Gross Capacity i'v!W 370.0 370.0 

Capacity Factor {~/~ 85.00 85.00 

NOx Control Rate lbiMMBtu 0.050 0.050 

Average NOx Inlet lb,MBtu 0.30 0.30 

Current Technology LNB/Neural Net\\ork LNB/Neural Network 

Requir.:d Et1ickncy (Average) 0" /o 83.33 !0.33 

Fuel New l\1exico Bituminous New Mexico Bituminous 

Heat Input to Boiler at Full Load Btu/hr 3.707Et-09 3.688E+09 

Fuel Heating Value Btu/lb 9,502 9,502 

Reagent Anhydrous Ammonia Anhydrous Ammonia 

Average NH3 Consumption lb NH3/hr 360 358 

Average Reagent Consumption tpy 1,339 1,332 

Ammonia Cost $idry ton 785 785 

Auxiliary Power Cost $/MWhr 37 37 

Water Cost $/1000 gal 6 6 
Steam Cost $/M!'v!Btu 5 5 

Catalyst replacement $/m 
J 

8.000 8,000 

Hydrated Lime Cost $/ton 120 120 

Initial Catalyst Volume 
} 

604 604 m 

Initial Cal'llyst Layers 3 3 

Catalyst replacement cycle yrs 2 2 

Flue Gas Flow acfm 2,056,400 1,999.900 
Pressure Drop in 8 8 
Increase in Auxiliary PmH:r Consumption-

Full Load kW 2,707 2.645 

Increase in Water Consumption gph 0 0 

Steam Usage M!'vlBtu/hr 1,556 1,556 

Steam Quality MMBtu/lh 1.249 1.249 

Dry Sorbent Injection lh/hr 51 51 

Variable O&M Cost: 
Ammonia Cost $/yr $1.051,000 $!.0~5.600 

Catalyst Replacement Future Worth Factor 0.48 0.48 

Catalyst Replacement Cost* $/yr $773.000 $773.000 

.1\uxiliary Power Cost $/yr $745.800 $728.600 

Steam Cost $/yr $72.~00 $72.400 

\Vater Cost $/yr so $0 

Dry Sorhent Cost $/) r $22.800 $22.800 

Total variable O&M Cost $/yr $2,665,000 $2,642,400 

* Catalyst replacement costs were calculated hased on replacing 1 layer of catalyst (approx. 202 m3) once every l\1 o 

years. Catalyst costs were calculated by multiplying the volume of catalyst by the installed unit cost of $8.000/m3 and 

using a future worth factor of 0.48 calculated as follows: 

FWF = i * [ 1 ! ( l + i)y- lj: 
where i =an assumed interest rate of 8.44% andy= 2 (i.e .. replacing one layer e\ery other year. 

Sec. Control Cost Manual, Section 4.2. Chapter 2. pg. 2-~7 



Detailed SC'R Cost Estimate Sununarv- San Juan Generating Station lfnit 1 

Ba"is; S& L Cost Estimfe 313::!6C (ltlfi..J/Zflll- 2011~1 

i\l"tt. ~~~- i)e;.cripHon Equipment C<tlit \taterh!l Cost labor Cost ~(;S t'nit l ~•Jtes 

\, ~CR Area and Economizer Bypa<is 

/<.-li Demoimoa "l~'il.U\)fl 10 II l)!-;\.)(!1) SlJJK:\100 

A-ll (n;l \\!t•tk \()_\k "00 Po.tJUO )'<'f,"l!J') ".12-l..-HIO 

A-22 Concr.;:K :so ST"7_000 Sl27_50lJ s:n4.5no 

.\-2'; ~lee! \() q+ [5 7 ,4-tl\l 'n'.:'of-(?(10 <)1.9,7!/l. 

A-t] ~.k;.h<lnKa! Fquipm(.llt }lO.~lU\')01) '!1-l U '-0/~Hil S1,l:i4AUO $!:! !.20300 

A-35 Plpug )0 ~lfi"."'(IH 'f;'l(J_,_j()l) $-tl/} ()i)() 

\-16 1lt~u!atwn '5'.1 ->;tJ;32,W•t) 'fi!Yli,"100 <±:2.X.'i37tJ{J 

A. TtAat 0:,!1,.'--t--i.JtHI Sl9, .. U8,1HII \JJ,ito5,80!l %4,158,900 

H. Sorbent fnjt•ction Sy;,tem 

B-1! lt!\il \Yor~ 'l;(l '\.Xi){• $P,XIl0 

R-22 fcoxccw 'j;O -~6 f,()l) l>W. (}l) 'Sh_"7!){1 

B-2'; i''"' 'j,)~_j)f)() 1>~-": )(.<:no 

fl:-1! t\fecha1:J<:a! Eqmpmcll\ ~)o:.?:\l,O:J(J ';(l Stl ~X~O.~lliO 

B- ~'i P1pmg $J; ~!0 </(;/) )fl-"::.<ir;u $~4-Wii 

B-•r, lP~U)tJ!l(jll $!; S!Y'l' 'S2.300 $1 i~Hl 

B. fotal "\?0'"',1)~)1) '06.~1{1 :'112,..100 \[,flb6,.Hkl 

... Raglwusc .\.--.h Handlin~ .'l}"ltem 

C-2l Ct\ll v;,-.,rh $,:) '\.2":',:').(!0 ~4-1_:'00 $(,')_11}t) 

C-2< .S!cd l!l )21.'5\IU t2-+.Y;J1; $-f7.8(1H 

L'<-'' \lc~tctral H:mdf1ng Equtpmcnt ~~;;;;_noq ,,. '\6i':2,5;11J ~L5Y7.'>nn 

c-~<; P:pwg 'li\) 'f;(j so 9J 
~-

c. THtal ~o,~-rs,noo S.::'i1,3HO <...7-H!:,JOH '\1,67-t,MJU 



Oetailed SCR Cost Estimate Summary~ San Juan Generating Station Unit 1 

Ba<>is.: S&L C11s.t Estimtc 31326(' (li1/J.t./201I ~ 2tH IS) 

Acct. t\o. He~ription Equipment Cost Material Co!!t Lthor Cost SJG'\ Cnitl Notes 

D. Anhydruns .\mmtmia 

D-<i .\te;.h.omc;il Eq:Jipmem ~!XLIJ(J() ":\0 $!6)00 'S!')7 ;')0 

D-''i P;pme to 't>(.9JJ.00 Sl.,.6 _;(){) S2--l-",'Jt)(J 

"· rota I $lS1,tlOH '\69,6!1i) '\191,6011 $-UJ,2HO 

E. Flettrk..tl 

E-ll Eleunc.1i Eq:npmenl \i.l'-!.t,:'-(X} 'l>l"X.-Wi, $"71 L~uo 'l,..:',Of,-.!-AoO 

E--L"! CablcTr.!\ ~!) ~1G8.-IOO S:<9'J.'"'tlll $1.~6-h. l<JO 

E--B Cable 'St.IJ".<.XOO S2.-.i-Ul_7(10 \i,..t55.:-uo 

F-H ( "M\lrol & ln~tnrm;;:ntalion $1.0\'/.C'\lO 'j)tl '!;l~(;.(JUO :),l,..f!l5.(/ll1J 

t:-~ I Sub~ta!!On. SwtKh' ard & Tt:msmJ~Siu-n Line $2tJfJ.+lUO '\-;0 't>(l 52(!0.()111) 

... Total -,2,-B3,.."itO S1,.'\80,(tilt) "'-1,53k.'Jil11 o,;}f,5:"3,011fl 

F. Balanced Oraft CnnHrsion 

F·; i f"!\ll \Vnrk S2"".2UO i)J0'\.000 $i l2.20l_l 

r~22 C'oncr~;l: $0 'tllt6:XNJ ~u.~.xc.11 S3"hJ "'L~l 

r-~3 S!ecl "'f• $}f;_'if)f) :';l'l_"in-O i.60.Guo 

f"-)j \·!c.:hnmca! t:qmpmcnt $3 HO,lO{} $!20,\!00 S2,'<JtJ-Hiil ~(.0)0.'1\f/J 

F-·H Ek:~tncal Eq•llp!tJent :S~ <2tJ.00U '\l,U51.2(H.) $1.542.1;)1) V·."J24.100 

F-42 R:Kcl'd'r. Cable ret~· & ConJnu \1!(,()_000 '" $!.--1\lij._j.OI) $2 06{: ~00 

F--l-1 \kdium \"oll<!£<,: Po\\cr Cabk & Tcrn~matwn 'O '} J l ~ ')()(} 'i>lJ51loiJ F!J'i:·?{)\l 

F-~4 Cvalro1 & lH:!>Jn;:mcnt:l110n 'S49d,<JGU '"' "ik~(l(l{J $5/--l !)\IU 

... Total S8,JH?.IUH :O.l,.J6J,lUO M,2U9AOO ):t6,41)L61t0 

G. Conl!-tru('tiun Equipment Sl!jl{Jkmcnt 

G. l'ntal Sl.75-7.£11Hl \1,7':17,@0 

?0 Suhtotal 'SH,761l,HI~ 'i22.i05i1.200 '46.735,00(1 'i94,1-f5,200 



Detailed SCR Cost Estimate Summouy- SilO Juan Genera:ting Station llnit 1 

Bas1s: S&L Co5t E.'lfimte- 31326C ( 101Ut20l1 ~ 21tiiSJ 

.>\t.:t't. ~0- Equipment Cost Lahort:u.,t "\otc~ 

?! Other Direct l'li: Chnstruction Indirect Cos~,. 

91-1 Sutffoldmg 

co~1 Due 10 0\CIUme \torking 5. lil h<,)llf day:> 

')i-28 
Cost Due to (Hertnne \.\Orkmg 7- I~ h11Ur da~~ durmg !he ue-m 

'>1-3 ?erD!C!lt \;ot Inducted 

') t-.t t_ o!l~umabie~ 

!\o1 tududed (See. Acc-t. ]';o 'f6A below) 

9 !-<J 't ontrJclor G&A E\~>enscs lududcd ll! El'C F.:e 

}!-10 Comr;xwr!'wfu lndudcd 1n F.PC F~~ 

Sl.lJ25fHl 'iiii.J12 .... "'1Hl ~ 12,·US,Otl0 

Total f>in;t't & Con"tr»ctmn Indirect Cn~t 

93 lrtdircct Cu-.ts 

1\io. •;2 

•H-+ EPC Fee 

PcJfotma;Jc: Tc~1mg 

<O 

9J. Total 



Baioi'l: S&L Cost K""timte JIJZ6C (l!JI14f2U11 -1011$) 

Descrip.tion 

'):0 f<lfal Conunge-ncy 

'Jf:>A "le\\ \1ex!co Gross Rec<O!pt Lr\ ~~\1GRT) 

,r: A Ul->t (,enemtwn Dunng !::.xknded Ou.~;og~ 

•J8 fOTAL PROJECT COST 

Detailet.l SCR Cost Estimate Summary- San Juan Generating Station Unit 1 

Equipml'nt Co:'~t \fatcrial Cost Labor Cost ~GS rnit 1 

S!!'i<~,J'Jl( >Oil 

$!0J-,91, l(l1) 

Not :ndudcd 

:'\ot fndudcd 



Detailed SCR Cnst Estimate Summary- San .Juan Generating Station l!nit 2 

Basis: S&L Cost Estimate 1\u. 31327(' (10/1412011 2011$) 

Acct. ~o. Oesrription Equipment Cost \>latedal Cost Labor Cost SJGS l.'nit 2 :'i'otes 

.\. SCN: An·a and Economizer Byp~tss 

.l.-il D~mo!mon ~lOIJ_O()() $0 $l.'f~5.3UG ~2 v.s.::;,.3oo 

A-21 Ct>d \Vork %'8".500 ':l4~,ouu $:;'}}!)\) ~724.WO 

A-2_2 ( .mu.:te )fl S77.LlfJU $127,500 ~.:0450(1 

A c' SEed ~(j 'SI-l-PJ4.l100 )J6.71 1.200 S"il.li5.200 

A~3! \k..:hanJcd! !·:qwpmcnr S!O.X-0"'.~00 )4 1J:iO,IJOU b3.2'1S4,400 SlX.!20,~no 

A~J"i P1png $0 ~rus.7:;u $-;:t13,3t/O $46W,UOO 

<\.~ ~6 lnsvbuon $() $1,1).)2 O!JO $l.X2! 7% ~2.s.;:·~. 700 

A. Tlltal $11,54-1,400 $19,69~,300 $44,332,1'00 'P5572,40fl 

B. ~orbent Injection SyMem 

B~2 i Clu! Work 'f;/7_1)1)0 Su Si\00 $2'.',1\()() 

B-22 ( on~rctc ~(i ~6,(ii!() '!;10,!U0 ~)0 7UO 

B-23 Steel so )P!_OOO $64.000 :)~2.000 

B-31 M~.;h,mJc .. -11 ::qulp:nt·nt S>lS\lJ;O{; ~~· j;d $\)50.()(}1! 

B-~5 P1pmg ~0 $1&.--tOO ~106,600 ~12:'JE)O 

B-·311 fn:-:ulat1un '£:0 S2.5ll0 S:-l.!lOU $0,500 

U. Total $90"!,00()- i;-$5,500 $185,500 'SI.1J:8,000 

(. Baghouse Ash Handling S;stem 

c-:1 Cl\.t: \\\,rk so ~2 L701} ');:-{, 90!! $h!,61J0 

(<U :-\t.:;;i '}\\ S:<--t,!OO $"'7 JJf)(j 

C-'-' \lak'1~ Hand!mg fqutpmc:nt ~S75Jld0 ~0 q;61(2.)00 :!>!.557 _ _";(]() 

C-<5 Ptptng '£() 'i;il so $~ 

c. l'otal I\R75,000 $48,100 $"53,51JO '£1,676,71)0 



Detaile-d SCR Co.,_t Estimate Summary- San .Juan Generating Station (in it 2 

Basis: S&L Cost Estimate :'\:o. 31J27C tll)/14i2Uil 2011$) 

Acct. :\o. Description Equipment Cost :\lateriai Co~t labor Cost S.J(;S t'ni.t 2 

D. Anh~dmus Ammonia 

D-;t J \kchmHc:ll Fqmpmcnt Sttl:i.IJ(JO '}IO_:'I:(J bi97.~GI} 

D-15 P:p:ng ~4 !2,oon 1\:'lX.f)!)f) 

IJ. Total S!Rl.OOO $!06,900 $428,300 'P16,200 

lj E. Electrical 

1:-:--t f Elcdncal E.quipnH:n! SJ 19-UUO ')71 !Y"JO '£2,0f4.4UI} 

$() 'h94'1,700 :}!_3frl<,ldH 

E-·H \abk $() ~2.401.700 $::1 455_500 

F-.i.f. (ontrnl & ln;.tn .. nh:nt:ttJon :542(!,0()0 '}l.-fA-.._01)0 

sn Stl )200.\.100 

E. Total ~l,580,601J $4.538.9!l0 Sf~.553,000 

F". Balant·ed Draft Conver~ioo 

F-2! ~li)'i_OOI) :!>!::2_2:!() 

r-22 Cvn-:rdv '!1116_%0 S.2tl2J}!JO 

$2'1.700 '1\(-{}_6•)0 

iii 20.000 S2.5'-l!• --1-;J(J S,h_i•'i!J,501l 

F-4! Ekcttt.:ai E.:nnpm..::nt $!_5~2,1\iii 'i;tl_~lH ·,uo 

-100.4-0o ~2 l)t-il---l-00 

F-4} :\kdtum Voltage Po\\trCtbk & L·rm1tnt1on 'f:l95_1_lil!) '}:'U9,YO(J 

Sl'i-i,U0\1 ':>"7-tOOO 

F. Total SR,Rl9,100 St,-163.100 $6.209.400 $16,491,600 

~- Construction Equipment Supplement 

G. fotal S9l2,900 $()12.900 

Subtotal $22,'H9,600 ~57,J6!,2(j{) Sl 05,060.800 



Detailed SCR Cus.t Estimate Summarv- San .Juan Generating Station l'nit 2 

Basis: S&l Cost Estimate No. 3l327C (10/l.f/2011- 2011$) 

• Acct. 1\o. Dcstription 

111 Other Direct & Construction fndirect Cost" 

9i-l 

U!-lB 

St:affo!dn~g 

C~·st Du(! ro O\-crtirrw ~\orkmg 7 ;~hom d3; s rluung t.ht::: t1.:-m 

ntll:lUL 

Per Diem 

\'l-·+ Cnn,;umabks 

lJ!-7 Sak-s fax 

Y l- HJ Cor:;tf.l.:tor Profit 

91. '5-uhtntal 

Tota!Dirert & Construttion (ndirert Cost 

93 lndirert Custs 

'lL[ 

EPC (on:,.tructlOll 1\:fanag~.-·mr...nt Suppmt 

9)-3 

( 1:1-"-1 0\\ner\ Engm.:.:r& Construd\011 \1a.nagcnwnt 

93. Tntnl 

Equipment Cost .Vlateriai Cost Labor Co~t SJGS Cnii 2 

'f;2_U07 5(H) $2.no7.5no 

$4,X'14.!u0 

~-WL500 

$1.147.1t()f) 

so 

so $1,14'7,000: 'S-l3,7J9,0UO $14-.386,000 

S14,760,000 'S2.f,086.600 $71.100,200 str•J,946,srm 

Sl.i'l'J 50(1 

:\2G.l 5l.i00 

~Ott'S 

2 :'"/"of Acct No <)(/ L:tbor & !YbKna!s 

0 5":,, of Acct !\v "O La.bor & F\laknals 

fndud.::d 1t1 f. PC Fee 

lndudeC Pl !::PC F.:c 

j_ 

HvPNM 



D"tailed SCR Cost Estimate Summarv- San .Juan Generating Station L'nit 2 

Basis: S&l. Cn-st Estimate Nn . .!lJ27C (10/l4i2011- 2011$} 

Arrt.No. Oesrription 

Tot~l fontmg~nc<., 

W,\ ~kw !\'k'XH.:O Gros:s Rt..·.:.:!pl Ta-..: {i'IMGRT} 

'lilB f nta! Con~troct1011 Co::.t \\!lh ~~·tGRT 

u7 [nt.:rc~t Dunng (\_:nslnJ.:twn 

Q7 A LL)St U.:ne;ativn Dunng Exwnd\O'd Outage 

98 TOTAL PROJEC r COST 

Equipment Co~t \1ate:rial Cost Labor Cost SJGS Cnlt 2 

$3 L6 74.000 

$!90.{).+2.1)00 

').:! LY96AIIO 

')202.039.!100 

$202,039,000 

Notes 

Not lnclud~d 

1\,ot lncludeJ 



Detailed SCR Cost Estimate Summap'- San Ju:m Generating Station t:nits 1 & 2 Common 

Basis: S&L Cost Estimat~ ~o. 3132':(' fl0/l.ti20ll ~ 2011$) 

Arrt.:\o. Description Equipment Cost Mnterial Cost Labor Cost 
SJGS l'nits I & 2 

Notes 
Common 

A~ SCR Area and Economizer Bypass 

A-2.? Cmh.::Hotc $0 $13_3\)0 'f;20,000 $03.300 

A-.!3 Steel $0 '5'6.9UO $43_3\J(t 'i.Xti_2i)!) 

A-24 A1.;:l11t~ctural ~"idn OQO bH $Jn.:::no $62J.2i)() 

\-H ~kchamcal Equ1pm~nt $110 000 $(! \!4j00 'Slh4.5UU 

.A. Total $650,000 \50,200 $201.000 $901,200 

D. Anh.~drous Ammonia 

D-?:l (tv!! Wvrk 'i-o() $0 $0 $U 

D~22 Concr.:;r~ 'i>O $J.:l.~(J(j '\)2.3_000 S3h)Wtl 

D~3' :\kchamcai Eqmpm~nt ~X-tl,OOO 'i>P t" !.:!IJO ~X'>2, .. :(J0 

D. rota! $841,000 $13.800 S"-$,200 $929,000 

F. Balancerl Draft Con,·ersion 

I·~ 21 t J\li \\'0rl<: ~(J 1.0 $() \0 

F~Z' EJrtimork. Excavation. Tn.:TJ.{'h $t} $-"00 $2}00 ).2_;-:tj{) 

F-35 Prpmg ::.u :J.,o $0 

!:---tl [- kctn:.;;ll Eqwpment ';87~,UDU j)74J"O ';3(;i1JWI/ SL2:"4.'JilO 

F~' i :-:-:-51-, V '.ut~\tatlOn & Tnm-,mts_.;;mn Lin..: SL07~'<Jov '!-lOO,i\(JiJ ~:Dfl,S()O $l5l2,<f0U 

F. Total $1.950,300 SJS0.400 $639.900 s2,:ro,6oo 

00 Subtotal $3,4.11 ,JOO $244,400 $915,100 S4,600,800 



l>etailed SCR Cost Estimate Summarv- San Juan Generating Station l'nit~ J & 2 Common 

Basis: S&L Cost Estimate i'\o. Jl327C {10!14/201 i- 2011$) 

Acct. No. Oe:-.cription 

91 Other Direct & Construction fndirect Costs 

'Jl-1 

91-?A 

<it-28 

91-3 

~l! --1 

Scaffo!dmg 

Cust Due ro ov.::nmtt:: \\Orkmg 5- !0 ho'lrJJ.\" 

Co~r Ou1;0 to on::mm~ wnrkmg 7 - 12 hour da;. s during thr.! lic-m 
uutagc 

Fr.:rghl on mat<.:na!s 

''l-'-1 Contractor (;&A E'\pcnscs 

01-l(l C~mtractor Profit 

91. Subtotal 

Total Direct & Construction Indirect Cost 

93 lutlin.'"ct Costs 

Q1:.! EP< Engmc.:n:l~. Procnrem.:J1t & Pn'JGl"t Scrv"h\.'S 

q~-2 ~PC fon~tructwn \lanag~..nH:nt Support 

9.'-3 EPC Startt.p Cc·mmlS5lO!U!lS 

q::; . .J- EPC Fcc 

93. Total 

Eqnipnwnt Co~t \1aterial Cost Labor Cost 

$t2.20U 

$12,200 ~215,600 

~3.-141,300 $256,600 S1,1J0,700 

SJGS l I nits I & 2 

Common 

$[01_3(i() 

'£77 :'i!JO 

$() 

$0 

't22i,800 

S4.828,600 

$0 

$1,390,700 

~otes 

2 :'";.of' .\,:;ct Nu 9\J Labor & .rvbtcrials 

1\.iot kdud.:d 

S~o ol Ac-.:t l\io '-10 IJ\.btenal Costsl 

~ur fnclud::d (S-:c _\Let ~~~ ClhA bdO\\) 

!nclud..:d tn LPC t\ ... <.· 

lndmkd w EPC h-e 

l", of Acct "\;io 42 



Detailed SCR Cost Estimate Summary- San .Juan Generating Station Units l & 2 Common 

Basis: ~&L Cost Estimatt" ~o. 31J27C {10114/201 1 ~ 2011$) 

Material Co"t ,\n::t. ~0. Description Equipment Cost Labor Cf)st 
SJGS t~nits l & 2 

J\iofcs 
Lommon 

Total Contmg:.:nc;. S!.24.UHJO .:!J%of92 )3 

)h T vtal Cc-nstru..-:non Cost S!.-tfi3_ lfi(J 

()t;<\ N,.;\\ \k'\.tco (Jross R.::c,;:tpt Tax {r\MGRT} )-PI.fGO 

96R fntal Con<>trucnon Cost wtth NMGRT )7.934_200 

'17 lntert'st Dunng Constructton :.;ut tnclud.,.·d 

Y7 A l u~t Generation Dunng Extt'nd~d Outag...: :'\or lncludni 

98 TOTAl. PRO.JECT COST $7,1l3-t,200 



SAN JUAN GENERATING STATION 
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·apJCJt\ (\1W-t,;ross:) 

·.lpJCH\ (~1\V-nt:ll 

'iaxnnum Heat Input (\1\1Btlt hn 
\nnu.:U Capncl) Fadqr((:·O) 

asdme ~Ox Ermsc:10n Rale (lh,7\1.\1Btu) 
bsehne '\'0' Fm1~S1un Rat<:: (ltvhr) 
onnolled :'..:0>._ Em;sshm Ratedb~\f\1Btui 

~ mrrol!ed :"10-. Emtsstan R:ne (ih.hr/ 

"n~t Hem 

. \PITAl. COST 
irect Co~~ 
urc-hased Equillntt>nt Costs 

TR and F~..onomuet R\·pa.ss 

· orb!!nl 1:--:!e-ctwn S\ stem 

1af;'lou-;.e HJndling ~) sk'm 

J<!ctn.:al Eqwpm~~t 

1strumentat!Ofl and CGntf(lj s,·stem 

Substauun and S\\ Hd1! ard Eqwpmenet 
"lue GJS- G:ts Pas!> L'pgtades for ~CR 

:\·kchamcal F.:lo:pt11ent 

El<X:tncal Eqwpm~nl 

bstrumentat;on & Comrois 

~-+"'- kV ~ul,swrion Mod1f~>.:a1mm. 

hlanced Dr:lftCnn .. ers!on 

\1echru1JC:ll Eqwpment 

El<."t:tricaJ Fqmp1nent 
lnslrumcntatJon & Controls 

34'\ lV Substall<m rvfod!!l~atJOns 

Privileged & Confidential 
San .Juan ('nits 3 & 4 
SCR Cost Estimate 

r·nn:; \'mt 4 

u:7; 
{If)) 

Cnit3 

$2!..-J._}(\_700 

SXSO,i~•JO 

) !.256_50(1 

~2.314-.:?:un 

<;)_.e•;_G(.ill 

~2i)(:.d')O 

$4. 6X7.7()t} 

S--1-.h%3\!0 

~432J.tf)t) 

:j(,,;)(HI 

$!. i7!.'tUO 

:±.!. i 5! J)~)(J 
})OS 000 

~L"'ioo 

(\.30 
1HJ47 

fJ.I:) 

1 ){.2 5 

Adjusted to ma!ch Dec 2u i 2 Sl\TR ('qst Lstmute 

SCRCOSTA:"j~LYSIS 

!:nit 4 

$2L4-36./il0 

~BXU iJii\ 1 

~~lu uno 

~::UI4-.20fJ 

Si,--l-29,\t~lq 

s::!)fl_lHlo 

'$4.h87_7~lfl 

Rt>marks/Cost Ba$i.S 
S&L 'o-:t E~ta1mtes 3 l ;2~1C tt:ntt J SCR): .3 !33il(' {Umt 4 SCR} 3l.H ll (L:111s 

L :. 3 & 4 SCR ( um:non Equipment) ComnKHl cqmpment co:o.t" m t\\ttnm!c 
3 iJ::<tlC \\ert! spilt cqt.w!lv b.ei\veen the larger umh {Umts 3 & 4) 

Acct. "\os A-J i 
Ao.:t '\o,-, B~3i 

.-\c~t ~os C<13 
Common Costs for a:l-+ SCR cc:mroi sys1.;ms, spilt ~c;~.;;l.!l~ b.:-:wecn Unn:)- 3 & 4 
Acct. :--.os D-3L f>-41_ D-42 D-43. D--W. D-51 

A~..:t. 'vs E-41. E--1.:::. E--13 
.-\cct :--:os. E-4..j. 

Acct Nos E-)l 

$-t hlJ6 300 Applied :\(>S'O of A.ct.i '\ios F--3 t. F--l-1, F--+2 F-43. f--+--t. and F-.;; J (Equipment an 
'5-t-~2 OOtl V1ntena! C,,s!s) togs pas~ upg:n.tdes r~qwre-d l~;r the SCR P:a1e-<-i 

)h.(tt)!J 

Sl.!71.9\IO 

i) I I 5 I.\ ~t 1(\ 

~JOX,(1(J(j 

SJ,.;_n;) 

·\pphed :nu/u Ll!' Accr Nfl~ F-31, F-41 F-·~2. F--B. F-44. and F-:'-! (Equqnnent an 
~btenal Custst to ilCCOunt for addttlonaf gas pass upgrades that \\ouid be requued 
for Balan~.-ed Draft Com erw>n 

~ubtotal Equipment ('ost'ljEC) ~-+n...:i01APf: 

f otal Pun·hased Equipment Cost (PEC} , . .Q_U()-1-.Uti(J 

Direct Installation Costs 

S11c Pr~pmatlon 

SCR .-\rea ctnd Economucr Bypass 

';urhent lnjectJon S~:s.tem 

Baghouse A.••h Handlmg s,·stem 

Flue Ga"-- (rd5 PB'>' t:p:,rrad·.~o: for ~('R 

R1bnced Dran Comerswn 

FoundatJOns & Supports 

\CR A1ea &1d Econumtt.er Bypas'J 

SNbent lmecttPn Sv'>ltm 

Baghous;.;- .-\:,h Handiing Syc;tcm 

F!ue G:n ~ G.:ts Pa~s !Jpgnd~s for SCR 

BJ.!anet:-d Draft Com-er;;1.:m 

i landlmg & E;c~.:twn (!ndud~ Lnb<•r Cvsts) 

SCR Area and Ecanomuer B~ pa.s'i 

Sorbent fr.lect10n Syskm 

Baghou~e Ash Handlmg S~ s1em 

Anln oiro:J~ Am.t'1loma $\ ~tem 

Eleclnca.l 

Flw Gas- G:1s P:m Upg;ndcs tOr SCR 

Balanced Draft ('om>:!rston 

Cmstruction Equ1pment Snpp!cm~nl {Labor) 

Plp!llt! 

fn~ulatwn 

ConslructFm EqUJj'fll<.!lll Supplem,:nt (( ::m~s) 

Sc;lfO!dmg 

( (l-:,l Du:.:t<t01::nime 

( o<;t Ou.: to OvertJme

Per Dtem 

Conswnabks 

Contractor Cl&A E-..p~ns~'S 
f'c,nlrJc:or Profit 

';X•j5(!ll 

$27 gq() 

~~ wo 
B\Hl 

~2!.2f-(J_200 

~24_{\(t{) 

'f;2J.500 

S:f,::!.:'-()4,'"1)(] 

j;.]'ll_(JOI} 

~707,--hJO 

$i.227.5(J0 
j;.:j.(,]{,fJ01) 

$l.lJ-(t,(ll) 

S9!2.iJt)q 

'S3(t7,'J0(j 

::--1;-Jit()(l 

$0 

'1l2.(JX1l.lrfJO 

$S,5-7l' '-11)11 

S0.327.:::\l0 

S5J~',l<l0 

$U 

)0 

$!~6/,(.4.1 

,b!-;'i.5(J(I 

.bt\50\) 

$2!).6()0 

'i-!.300 

$21.283.200 

S2·lGOtl 
~23.:'-00 

S"2.21JP 
$! "{,(il!J 

A~ct Nos A-ll ~-md .-\-21 fl>emoht:vn :md Cn ll Wmk) 

A..::ct ~OS H-21 {('rd \Vorl) 

Accl ~os. C-'2l fCmf \\-0rk\ 

Cnmmon Co~ls for ail4 SCR nmtrol ~\"stems_ split ~qual!v hehH·en b111~ 3 & --l 

;\c.:-1 "\;as D-!1 ;md D-2l (Demolwon and C!\d Work.i 

\pphed g(·l>-,, flf 1\.cct "!\Jo F-Zl !_Ci\1! \Vcrki h• SC'R Prv_!e.:.'l 
Applied ~P"1, uL\I."ct No F--2! tCn 11 \Vc·r~) to Bahmcl! Draft 

Acct. '\ios A<!2 and -\<?3 (C r\nncte ar.d Stt::d) 

!\cct :--.os B-22 and IJ-23 (C. mere!~ and $ted) 

Acct. ~ns (>2:1 (Steel) 

Comnwn Co~l.s for J.!l ~ ';CR cvmrnl s~·<>tcm<;", spit! equally l~t-,\~n l'mts 3- & 4 
Ace!. Nos D-22 cmd D-23 I( oncretc and Steel} 

Appiit:!d Sll'1 ~, ,Jf .Acct ~os F--.22 and F-32 (CmH:r<>t"C".'Sted; tv SCH Phl1~d 

Appl!~d :.:.;to-;J of .\.cJ::t '.;o-s F-22 and F-32 (Cont:ret<!. Sted) to Ba.!anced lJ1aft 

'E-l-7.(.32.:\no -kct Nos A-I i through \.~3~> LaiJ0r (\•sis'" 

'1..! 72.711\1 "\.::ct ~os B-.?:t tlnough B-36 L1t>or (\lsls 

')if,7•'i_20{) \cct No<; C-: t through C-3:' La!Jur Costs 

~!.-W7.1<: 1 J A.xt N<J'i D-21 t.hn•ughD-35 Labor(\•sts 

b--Uo36,WJ!' Acct :-..Jo~ E-41 through E-5! l.ahot CJs:ts 

.\ppiledSO"~,CtfAcct 1'-;os F-2! thn_Al!)IF-.'il (LaborCost<>)andF-.:'1 
'f)!, 1 !4.bt'•O (Construdl1:'n Power) to SCR Pm_Jl~L.t 

Applied 2n% of Acd No~ F-21 through F-"1 (Labor Co:.ts) and F-.'\l 
$ [ .! !-l-.6(.1} \Con::,truct•on 1)0\\~r) to B::Jar::ct!J Dratl Cum er:o:wn 

~277JWO Acct. '\'os G-h! (Labm) 

j,]U,.-Hl() r'\cct :\,)S. A-35 8-35, C-35. D-35 

:biA7q)-)-\l•J A~.-cl '-:os G-f,! 

$2 :\!(,_l)l\U A\~ct "('"· Sll-! 

~i,_X35.200 Accr 'J<'S 9l-2Arv.orking"- iOhtlUl da~s) 

$5 il2(>,2(1J! Acct :--.;os 'Jl-28 h\orkm~ 7 -!:hour d:.\\s Jurtng the !te-tnl 

5U Not lndmkd 
')4S'J.JO() /\cct '\;os 9!----! 

'SU iHduded lll EPC ree 

.'b(t tr•dudeJ m FPC f-e~ 

Tohd Oirt't't Co~ts tDC} {P[C) + {DICJ Sl '\tl.2u3 O•li.l } L'-il X2i:Uli:!iJ 



Pri\'ileged & Confidential 
San .Juan l'nits 3 & ~ 
SCR Cost Estimate 

Indirect ( · o-sts 

EPC Engmeenng. Pro.::urement and Pro_;cct Sen <ees 

EPC C.Jn:.tructwn \lanagement St.:pport 

EPC' Stan up C omnw;swnmg 

EPC Fee 

,\rdntc-cturaJ 
0'.\ner·~ .E:npneer & Constn.11:twn rvfanagement 
Petfotmarrce T~<;l!ng 

~-UWLJI!O 

:t;Jf,C>II.)!Hl 

s:( .. flg?_::;Jo 

;5;_':fJ].5Ci} 

$:'<.7-1-2 71J(l 
)jtlO_(J!)l.\ 

fotallndirect Costs tiC) S52.43fPOO 

.'\ew \1exico Gross Receipt Tax ({;RT) ) l::t.l?~\:'00 
Pro'ert Contingf'n<'y (PC) $-f2.3Y5.6nu 

Total Capital lmestment !D(. + IC ~ GRT +PC) $264.207,800 

ASNL\LCOST 

l>irect Annual Costs 

Fhed \.nnual Costs 
Opl!latmg Labor 

l\1mntenanct; Latx•r ~ ~brermis 

,\nnu.:'li Emt'.s!On~ Testing S25J}ili} 

CJ.ta.iyst ActnJtv Tesung S5.Dil0 
r;y ·\sh Sarnphn~~ and AnJhSI~ '\20_'\ll() 

fotaJ f:iwd Annual Costs S4.013,100 

Variable Annual Costs 
Rt~agen\ Com;ump!lon IAmmoma) 

Reagent Consump!wn (DSI) 
Auxll:an & 1D Fan PO\\l:T 
~team Cost 
\Vater Cost 

'i;!,632.5 1)0 

:1>72,...t0t} 
.'jd.i()7_2011 
~j().'\.500 

~(' 

Catahst R~ >iacement Cost ~ 1.2li! ,11110 

fotal \ ariable Annual Co~ts ~q !~ l .hL~l 

Total Dirr-cl Annual Costs (DAC} '58.134,700 

lndirPft A.nnual Costs 

Cap1!al Recover) Factor (('RF) o L''-125 
Ctls! for Cap1tal Re<:0\<20' $:?4A.5tl oon 

Total Jndln•d Annual Costs tJO.\(~) S24,·60.0HO 

Tot<d Annual Co~t (fA(')-- (lJ.\C) 4- (ll)AC) $.12,584.700 

Bast:! me Annual Fn:iss~'rn::: {tpy; 6.-Hf 

ProJed Post-Prt~lect .\nnuat Enw.:s:ons (tpy) L012 

En11s:swn Reductions I!.On"n) 5,35Y 

CQ-st Effectiveness ($/ton) S6,080 
Cost (SikW) qx6 

lntctesl Rate 
L!fet\m.;
CRF 

~-4<-P->, 

"' ()frJ"2' 

$-t2SO.ono ·\eel ~os: 'J3-2 

'hl,42(•.70tl Acct. ~OS 'jj-3 

'U3.\l{l!>\,200 ,'\cd i'Jos 91---1. 

S5U.L)OI) .\.cct ~OS A-24 and D-2-4 

5,5.7~2.7C"l Acct ~os. 93-'-l 
'SWll.!JIJn <\cct :\0~ Li3-":-2 

">! L7"7.S(•O (DC- IC'J X r; 
}37 ,'3 l')_hltO Ac-::t \los. 'J'i 

S235,9..W.OOO 

$(1 Assumed n0 addmonal op~w1mg labor forth.:: :i(R 
'\.3.53'>.ilft) TUX I 5"~, jFPA Co<;t Manual Set:t!<.:.<n 4 2. Ch3pter 2. Eqn. 2: ..J-61 

'f2-".000 

i>5.ono 
S20.Ll\l0 

$3,589,100 

i>l/JI!l/10U 

'f, 72,400 
$l,!Oi.RfJO 

$1ll~.5(!(l 

$0 
$).2()].(11)() 

0 0•)2"- Cah:utated using 5o\ ..J--1°0 imere~t and 10 _,·,:ar cqwpmetH hfc 
\21.834.liOO TC! : .. CRF 

$21,834.000 

S29.508.400 

~5.613 

$4.14 

"'"'-.:ole A cusl premwm ofappro\H1.1alelv ·~!!''"\\::IS :ncludcd m the Uml 3 SCR faber c,}sts (',Ub-account A-23 mciudmg duC\\\Or!-.. between !h·~ ::o..:onomuer outlet ::md 'ICR 
mlet. SCR out!.::t and AH m!et. SCR r,·a.c\or bo'\eS. and suppt.•rt fr~rr1mgJ to account for the st;.;piticant ~ite r,;<;tn.:uon~ and congcstl811 <tround ;he l'n:t 3 SCR compared to the 

llmt.fS{ R 



SCR O&M Costs 

S.JGS Unit 3 S.JGS Unit 4 

SCRType High Dust High Dust 
Plant Gross Capacity MW 544.0 544.0 

Capacity Factor o· /0 85.00 85.00 
NOx Control Rate lb/iviMBtu 0.050 0.050 

Average NOx Inlet lb/MBtu 0.30 0.30 
Current ·1 echnology LNB/Neural Network LNB/Neural Network 
Required Eniciency (Average) t~;o 83.33 83.33 

Fuel New r."lexico Bituminous Nn\ Mexico Bituminous 

Heat Input to Boiler at Full Load Btu/hr 5.758E+09 5.649E+09 

Fuel Heating Value Btu!lb 9,502 9.502 
Reagent Anhydrous Ammonia Anhydrous Ammonia 

Average NH1 Consumption lb Nll3ihr 559 548 

Average Reagent Consumption tpy 2,080 2,0-40 
Ammonia Cost $/dry ton 785 785 
Auxiliary Power Cost $/MWhr 37 37 
\Vater Cost $iJ 000 gal 6 6 
Steam Cost $/~1M Btu 5 5 

Catalyst replacement $/m 3 8,000 8.000 
Hydrated Lime Cost $/ton 120 120 

Initial Catalyst Volume rn ·' 938 938 
Initial Catalyst Layers 3 3 
Catalyst replacement cycle yrs 2 2 
Flue Gas Flow acfm 3,206,400 3,191.200 
Pressure Drop in 8 8 
Increase in Auxiliary Power Consumption- Full 
Load kW 4.019 3,999 

Increase in Water Consumption gph 0 0 

St..:am Usage lb/hr 2.333 2.333 

Steam Quality Ml'viBtu/lb 1.249 1.249 

Dry Sorbent Injcdion lbihr 162 162 

Variable 0&:'1.1 Cost: 
Ammonia Cost Siyr $1.632.500 $1,601.600 
Catalyst R~plac~rnent Future \Vorth Factor 0.48 0.48 
Catalyst Replacement Cost* $/yr $1.201,000 $1.201.000 
Auxiliary Power Cost $/yr $1.107.200 $1.101.800 
Steam Cost $/yr $108.500 $!08,500 

Water Cost $/yr $0 $0 
Dry Sorbcnt Cost $/yr $72.400 $72.400 
Total Variable O&M Cost $/yr $4,121,600 $4,085,300 

~ * Catal;. st replacement costs were calculated based on replacmg I layer ot catalyst (approx. 202m ) once every l\\"O years. 

Catalyst costs \vcrc calculated by multipl; ing the volume of catalyst by the installed unit cv;t of $8,000/rn 3 and using a 
fi.1turc worth factor of 0.48 calculated as follo\vs: 
fWF = i * [ l I (I + i)y- If: 
\\here i = an assumed interest rate of 8.44% and y = 2 (i.e., replacing one layer every other year. 
Sec. Control Cost ManuaL Section 4.2. Chapter 2. pg, 2-47 



Dctaili.'d SCR Co~t Estimate Sum man · S11n Juan Genc-ratino Station t:nit J 

Basis: S&L Co!ot Estimte J1321_1C {Wit~/:!Ot I} 

-\cct. ~o. Equipment Cu~;t Material Co~t Labor Cost SJGS Unit J 

A.. SCR .\rea and Enmomi~:er n~ pass 

_-\-lt D{'f!JOli[!OU 'SO ~2.265 300 S2.365_!WO 

A-Il Crvd \Vork ~--~6 (,()() '})(,_500 $K3.l!J1J 

e\-2) Concrete )-ih (,()[) 'P2.20tJ S! l;;t,!'tl)\1 

,\.}') S!c.:c:! $0 ~11.~36,600 552.\15210(1 $73,2RR.900 

\-24 _;rchJtc;:turai '-,(' $l23.2illl )(,?.12:}1) 

t\-_~! \kchanJcaJ Equ1pmcnt Std99)00 '$4.636.21)(1 ))(·.072.9!}0 

·\-35 P1pmg Sl"--L2tl0 :'i>:'\22.2t!O %76.4d\) 

t\.]6 !nsulntwn so J,l_:'X4NIO '52.796 !til) S4.3~0 !1Jti 

A. fotal St:",836.ROH S2'1,267.'JUO S62.50--L-=i00 S107.GIN,2UO 

B. Surhc:nt ln_iccti~Jn S)~tcm 

1 
B-21 !CI\ll\\'Nl- $0 ssoo ·v>uJo\1 

B-12 lon...:n:lc ~(~",l'dO 'iUUOO '$lt:;,7d\i 

B-2:" Stcd )lX,\1110 i><•..t.llt{) ::i,~2.llll0 

B- ~ J \1cchanicn! Eqmpmcr..t Sil ).,0 ~SXOJII>H 

~~ ~,61)1) 'HO!UOO :!.t26 7\)/) 

B-16 insulation )-".01<0 ~S.!Jl)(i 'SL\00U 

S-t-8.200 SI91,BHO SI.2tm;:'OO 

::!>27_l<.!l0 S-41. ~(j(l 'f-,'J.Jl){} 

)7l.)p() )5·UflU '5~7/,1)1) 

Matenal Hand!tng F:qu!pm{.nt '$(, Sf,JUH!o $tAJ!)\-OfJ 

'S.IJ "Sit ~n -so 

C Tntai SSlO.OHH $51,300 S707,400 Sl,56&,"~00 



Basis; S&L ('o!<t Es!imtt: Jl32'>C (1011-t/2011) 

-\(ct. No. 

D. Anh~drous Ammonia 

D-21 (nd \Vc-·rk 

D-:- l 1\-'le:.:hamcal Eqmpmcnt 

0. fotal 

i£. Elt·ltrical 

F~4l Fketn..::a~ l::quipmcrH 

E-·U Conduit 

E-43 Controt & Jn~tnutJI."nt C1blc 

E--l-4 Con!rol & !nstmm0nt<1\wn 

~-51 SubstatiOn. Sh tl.::h"ard & Tramm1s~ton Lme 

E. Total 

1'. Balanted Draft Convcr~ion 

F-2J 

F-31 

ICnd \'.oc> 

Concn.·1c 

S:ccl 

:-.k..::ha.mcal Equwment 

F' -4 I Ekctncal l-'qmpmcnt 

F--P \·tcdmm Voltage Po\H:r Cable & [~,;nmna!lon 

F--l-.,. Cnntwl & !nstrumcnt::~twn 

F-'\ 1 (' om-tru.::uon Power 

F. Total 

•- Construction Equipment ~upplellk'nl 

CAl Cvnstruc!Jt·n Er;u1pmcn! 

G. Total 

Subtotal 

Dctaill•d ~CR ('o~t htimate Somman'- San .Juan Generating Station llnit 3 

Ettuipmcnt Cost Material Co~t Labor Co~t SJGS t:nit 3 

$l) 1lt 

'\/) S23.•)H;t )J(J)({Jij 

$972.000 $.(! 559.2 1)0 :t.! i13L201J 

:,.,u $1(,91ffJ(J '<.236./lVO 

:'.9'"~1.000 'i251,200 Sl.JO..f,600 

sx...-,.. ~l'O S6X7 400 $[ 7Jf).}IJ0 

so S9};+ .. WO Sl)'f!h,C.UO 

)I) ~l.33t._il•O )'-.275."-00 

i 1\i.42'J.00ll $67R..7UO S2.l1J7_7nn 
I 
J '11200,/)l)l) so )200.!J{J0 

S2,-f8J,500 Sl..J59.700 ~4,636,900 S:R,5~m.lOH 

$11\,701) ~211,300 

'>0 $-t9,"0iJ S7t\,00tl 

:)..P,_(l\)0 $87.70\1 

$72.0(1\) ').1 -\'):.),1)()0 ~'-! .. l(l\ij!){l 

600 $5.2R5.60o 

$l_..j.IJt},4(t0 'S2,tl(J0.-HO 

)j l4.'}1F) ~152511{• \267.-WO 

)'J() itOU S63u.noo 

$7.'>00 $0 'S7_:VJU 

Sli;r!\.too S5.5()5,600 SI7.791',.JOO 

$9!2,)(}('; 9\2,'!00 

S91.2,l)00 ')'>12,':1HO 

S3J.tf.49.900 '31,)(,2.200 s.,..t,769,.·::.on SIJ8.'J81.600 



lletailctl SCR Co'!t Eo;timate ~nmman San Juan GcnC"retin<> S1ation Lnit 3 

Ba<s:h.: S&L Co~t E~timte Jt329( (l0tt.t:1U11 J 

.\t'Ct. ~0. 

'}! Other l>ir~ct & C~tnstrunion Indirect Co)ots 

<+ i ·l S-.;affo!dmg 

9[-28 

(\Jsl Dol: to (1\CrtPuc \,·N!..ms 5- !i!hvw da\" 

Co'ii Du~ t{' o-...:rtnne v.ortmg 7- l2 hi:;lJf d.-::;·s dunng the !n:-m 
0\ltO.t!,C 

'Jt-3 P..crDi~.:m 

'JI-~ ftctg!,t on matermls 

9!-7 S::t!csTax 

1,! -9 t ontractor G&A E ~pc;nsl..'s 

~~J-[Ij (VtltJac:tor Profit 

91. Total 

fotal llitrct & Cnn~truction lndiren Co.,t 

(J1-! EPC Eil,C.Jnccnng. f'mcnremcnt & Pro;;c.:1 Scf'.h..:'--'1 

''~-~-! Ov .. n;.:r's Engmcc: & Conc.tmctio:1 ~1ana~,;cmenl 

{}J. rntal 

Equip.rnt:Bt Cmn \latcrial Co.!it L:dwrC.Jst 

$2.641\.30!! 

Sl,:"S8.1fl0 SI7.'Hfo,4HH 

$J1,i21J,.!OO 

I 
i 

SJGS rnit 3 

SX.Hl.2t'0 

..._Jot indudcd 

0 :''';,of Ac.::t 'No l abor & \htcnal~ 

~<>.,of t\cct No 90 (\;la.tena! (ostsJ 

$0 

Jn,;ludcd 111 t:.PC l'...:c 

~1')50.t,5t)(J 

$100 noo 

~:'1.412 •. 238 



Basi": S&l Cost btimte3132'-IC (10/l4/2U11) 

A.cr-t. :"io. 

'14 lotal f.scatat!on 

Y1 f:Jwl Ccmtmgcnc:-. 

9R TOTAL PROJHT COST 

D('tailed SCR Cm,t E.;;timatc Summary- San Juan Gencratinu Station t:nit J 

I 
I 

I 

I 

Equipment Co!<!t '1tttcrial C O!\t SJG~ Unit 3 

s:r, 7. 777,"R39 

l\'ut lndudcd 

\267,77!,839 



Dctaikd SCR Cost f:O.,limak Summan.- San Juan Generating Station (1nit -l 

t~~r' ''""- '" mm· ''"'"" 
l)('~criptton Equipment Co:-.i \'1atrrial ('o.,.t La(')(,rCot~t SJGS Unit J \otcs 

lA. SCR Arl·a and Emnomi.ter Bypa~'i 

A-ll llJunohtwn SIOO_lJiJO $') $2.~f>".X00 'f.L:Zh:'.Knn 

:\-ll \4(,.{,{_Hi S36,<iOU ~X3.!1JO 

\-.::2 '$:_1 $46.C.UU $72 2'!0 ~111:-\,){{){j 

l>>ed '" ~2l_:3h.60ti ').37.lSOJl/(J '!.5S.41t•.7DU 

\-24 i"\cch!tectmol '\._', \ l{)_ ~:{)I ) tn ~J23,21l0 $023.200 

A-~ l I ~lcchanieal i> !\236.R•JO ~6. <)')(_j!)(J ~ .. +.63"i.2f!O S26Jl72.'JOO 

\-35 Piping $1) $l'i.t.2:oO $:'22.200 '1\f•HJ,.f\)0 

\-}1) ln;,ulatlon sn ~~ 5}1.4)_h)() $2.7%,)•\(1 'S.l.3?11l.1(l0 

•\. Total S 15,S36.NOO '2'J,267,':i00 S,.f7.632.30U )92.737,000 

B" StJrht-!H lujt..'Ction S~:-;tem 

B.-ll \\lark 'j;)<;')_50£1 $\l '?.XOO ~')\) 30\J 

!3-22 Concccte so $.f,,6('HJ $1\/,lOO Sll) 700 

!~-23 Stcd q,;<} $!S.OO:l 'f,-·~~.7(;0 'X>:1.7l'O 

B-:-'I ·~vkcl«tnica! ~qutpm<:nt '(;81<;(1 i}l,ti} $0 ~f) 'l>l.'<XIl.Oil() 

11-3" "'''"" 'f.IR.IltlO i;J(I~.HJ(I $[26.700 

B-1fi h•wlatwn ")(l $'\'!(}II ';l-\ <iOO 5.13.{l!)() 

D. Total ~9695tiA "l-iN,:!UO Sl":!,700 '1,t9H ... mo 

c. Ba~hnuse Ash Hamtlin!! S,'!<!tem 

C-2; Cnll Vlo1k Sti 1i15500 $2_'- l_J)t) '!;_<S.HJ{) 

)!.:el '};:j $24.300 'H7500 

:vlat:::nJl Hnndliu~ E-'quipment t1:n1l.il~·n $(! ~t>JI.XtlO '\l-HlW)Il 

l-~"\ J'lping $0 '},~I to 9~ 

c Tntal SXIO.IIOH ~39,HUU ~6'79,:!00 S:l,52s,:mo 



Detailed SCR Cu~t Eottimatc Summan- San Juun Gcneratino Station Lnit J 

B.t~i'J: ~&L Cost Fstimate ~o. 31327C 10f14t2tll1 

.\cct.Nn. llt'scription Equipmt'nt Cost \fate rial Co'it l.ahorCI}Iit S.JCSLnit-1 N0tes 

"· ,\nh~drou~ ,\mmunia 

;).n t'\tl \VJrk so tu sn $t' 

D-22 Conaetc ';,() $iJ){!I0 SL3!M1.1 $_1:(:. Xl'O 

0-.~ l Mecham~al Eq_u;pmcnt ');'J72.IHJtJ M! $~9.21JiJ 

D-3'5 Ptpmg $\) $9( •. tli:{l ~1-~1(600 )-t-WJ>\kl 

D. Tot;ll '\9"":!,!100 ~ltt9,HU0 -;.uo.soo ~1,.512.600 

E. EIN'trical 

E-4l [\cctncnl Equq.tm.::nt 'f;kS.t :'Ut! S!(-~ -l·;o $0\7 -+Otl Sl 7!0 3PO 

E--.;.2 c~mduit '}.(} s::.;;2_3(~l )'YH."i-Z"I Sl 2R1<600 

E-n Cable Ill $')_;9 (jq() 'S2 33f,.5{)(J SJ.275.YJO 

E-H Control & lnstrumcntat!On Sl.42'J.lhHJ )0 ~f>73.7Ui! 1>2.107_iO(i 

F-51 Subo;tatwn. S\~ltchvard & Trans:trnso;a:m Lmt ~:?OO.~J,lil IO s.n t2iiO rno 

E. Tot;.d 'i~AK3 . .5fl0 \l,.t:"'J.':'OO <:;.t,c~.:u,,9oh SS5.80.IOO 

F. Balaut:cd f)t·aft ( unHrsiun 

F-21 ''" Work \0 'r;.!/JOIJ 'SiX. 71){~ $21\.~:J\.l 

F .. .!:'_ (.onucte 'St) 'S2'f son '!:.n~rli: $7tUl0U 

r-n Swe! }I) q-1-/tl{) O<JO $X7.-:"(JIJ 

F-31 ll.kd'.Jm.:al Eqmpwe•u )' 7:\7J•U(l $72,il\!{J tJ.Sil:\'?00 >;·;, lt,.,_51HJ 

F--1.1 E!cctrH...al t:quipmcnt '!>-1-lJ:-:;1_\li){) :S~) $'i\12/li!J '),1,28.:' f.!)(j 

f7-·f!. Race\\ :I} f'ab!e fm>v & ... on.Jwt tM>\i '10!1 }i) I! ~Ofl . .J.PO '$::: ()fiO-HrO 

F~-n f..fcdmm \ o!t.ag~ Pcmcr ( ahk & Tcrmmaf10n )ll.f.')f;!) :lil52.5!10 ~2(~7 .fl.;) 

F-.i.! Control & lastmm.:nta(lon S5..J'.' :~ut\ ~d 'i-'10.'!\JO $631l.HOU 

F-'Sl Constmcuon Po-.\ cr 'P.~·'Jii 10 $D ) 7 :\~U) 

F rota! S11.97HJOO 1£253,700 -.s . .:'Sf»5,tiOH SI7,7'Ji,.f0H 

G. Cnn,.tructinn Equipment Supplement 

(<-6i lcor;:~tm ... 'JOn h:pllpmcnt \iA/').Xl\f) ';iJ ~:77.Xc<l Sl 7~7 6\Jll 

I c. TNal ~l.-H'J,S:UO "' '\:!i7,SHO 51,7~1.600 

9H Subtulal U-i5::N,70H ':-31.l78,JIM) ~~9.3~l:::JOO \l25.10J.JfHJ 



Dc!J.Jilcd :;( R Co'f F:stimak Surmn~n- San .Juan Generating Station Unit 4 

De)icription \·tnterial ( H'it LthorC·~t SJCS Cnit J 

'}l Oth~r Direct & (_'onslruction Indirect Cr1~is 

Due h) O\'l'r!!me \\or!...ing"- !O hom da;.s bG.7P"-.5<U} 

so 
')!-28 

Due to O\'Cr!mte workmg 7- !2 hour d.a~s: durmg. the t1e-m 

I"""" 
!~'" D.om ~~Vo: lncludcd JJ-:; 

'1!-1 icmmunabb (Is~~., of Acct .'<o 'Jii Labor & ,\btcrw!s 

~F.c,gb! 

'J!-7 :so!e' 
91-'J (',)ntr::l.:tor G&A Expenses lndudcd m !::PC t't:c 

'Jt-10 Contmctor Profit Inducte-d m EPC Fee 

')1. Total so Sl,5~8,tJOO 

f!Jta! Oirert & c,m..:truoion Indirect Cfhr 'U2.iJ7.:wn )73)i4-L2HO :\l..fl,lll,JOU 

93 lndircrt Co..:b 

EP{ · ( onsuucuon \fan,1gcment ~upport 

'H-' E::PC Startup Commt%wnmg '\L411.iWl l":..of i\cct \o 

lPC Fee 

B~ P:-.l\1 

93. Tntal 

'}) Tt~fa! l'ontmgcn.::\ 

Lif, Tc>tal Constm:tton Co~! 

'17 !nt,:;rc~l Dunng Constmct:on :-.nt ln.:!udcd 

(JM l'OT.U. PROJECT CO~T 5239,J27,5i I 



Basi~: S&L Ct)'\t Elltimate No. 313~7C 10!1._./201 1 

llcsuiptinn 

), Anb~drnus Ammoni:t 

U-ll I D~mo!i~wn r_·;Hl \\tork 

Concrct~.: 

D-2l 

U-2-i ,\rchncct!tral 

'1echanical Eqmpmcnt 

P1pmg 

Ekctncal EqUJpmt:nt 

D-42 Raccwa" 

D-'-r' 

Conlroi & fnstrmnent.Jt1on 

U. Total 

'HI Subtotal 

91 Other Din'ct & Cnll)ltruction hditTO en, to; 

( t>sf Due to o\crtimc 'vorking 5 iii hour dn~s 

'Jl".; PcrD1<.::m 

'Jl-7 Sales Ta-x 

9L "inhtotal 

rora!Dircct & Constructi'm lndirrtt Cnst 

Detailed SCR Cost Estimate Sum man - San Juan Gener-ating -,tation t:nits 3 & 4 Commno 

t-:quipment CI)O!t Material Cnst 

$0 )0 

S,tl S-4! 20\J 

'$(! '$2\'!00 

$!/dUO 

'i)\) S? <!IJH 

$'Jil,tJI)!; so 

'" '513-1511}0 

'£--! ~,71~i $71_9"() 

so ~l0')_ji)0 

$0 '}lh\''OU 

$.HO_ih}O $0 

$0 '}(•_'}!)!) 

'\i215.7UO "!.:O:RO,..'"iOO 

'\215,700 S5HH.500 

$_2')_00\J 

so $29,1100 

~215,700 

LthorCost 

$_~63,.~00 

~W,OOO 

\40, 7(~) 

$li_IUO 

'57.7VO 

SlO,~Oi.l 

)9jJ(;{j 

'U-i'!.000 

S3U(J_50il 

$47! (}(•(} 

Sll•J,6!JO 

s.:-1-.tl(li) 

SI,'J52,600 

S1,')32,600 

S63.Jfl0 

~254,4\l<j 

~l2_7fltJ 

SJJ5,-UlH 

S! . .2S8.000 

SJGS CnitsJ & 4 
Cnmmon 

StuL200 

$41(•,000 

'H 36.9oo 

Sl,"'-.J!\,800 

$<) 

'i3.11J,200 

~IJtCS 

2 5'':,of'Ac<:1 ~G 9u l.ahor& Maknals 

:--;o! tncludcd 

\l .;;v,, of Acct No 'I(} LaMr & Makr:d;:) 

~",,,of A..::ct ~~u 90livlatenal Cosb) 



B,.si~; S&L Cost E~tima"l.t"- l'!u .. HJ2'iC IO!J t/201 J 

llc...:cription 

93 lnliin.•ttCusts 

EPC St.:lltup {_ 'vmml'>stt.nmg 

'13~ '\_J 011tlcr's bt;?meer & Con<:tmc1wn \lana!l<:m.::nt 

93. Thtal 

1"1(, Tr_ !al Cvn~truct!Ot'l Cost 

!ntcrc:::t Durmg (_ 'c~ns!mc!Jcn 

TOT\L PROJECT COSf 

Octailcd SC'R Cost Estimate "'unman- San .Jmm Generating Station L'nits 3 8. 4 \ nmmon 

\tarnial Cost Lahor Cu~t 
SJGS t:nits J & ..t 

Common 

S.ll,l\10 

Sl,IJ45,669 

S5.305,5"J9 

Notes 



PNM EXHIBIT CM0-2 (Supplemental) 

Consisting of 1,196 pages 



PNM EXHIBIT CM0-3 (Supplemental) 

Consisting of 1 page 



PNM EXHIBIT CM0-3 (SUPPLEMENTAL) 

New Mexico Regional Haze State Implementation Plan Revisions 
September 5, 2013 

List of Enclosures: 

Chapter l 0, Section 309 Revised State Implementation Plan 
Appendix D- Revised New Mexico BART Detennination for San Juan Generating Station 

NMED Notice of Intent to Present Technical Testimony- August 16, 2013 
NMED Ex. 1 Clean Air Act§ 169A and l69B 
~'MED Ex. 2 40 C.F.R. § 51.308 
NMED Ex. 3 40 C.F.R. § 51.309 
NMED Ex. 4 BART Guidelines- Appendix Y to 40 C.F.R. Part 51 Published at 70 Fed. Reg. 39104 
NMED Ex. 5 "Term Sheet" between U.S. EPA, NMED, and PNM 
NMED Ex. 6 BART Analysis Addendum, PNM San Juan Generating Station, April I, 2013 
NMED Ex. 7 Affidavits of publication of public hearing notices 
NMED Ex. 8 Public Comments Submitted by the U.S. Bureau of Land Management 
NMED Ex. 9 Public Comments Submitted by the National Park Service 
NMED Ex. 10 Testimony of Ted Schooley 
NMED Ex. lOa Resume ofTed Schooley 
NMED Ex. II Testimony of Elizabeth Bisbey-Kuehn 
NMED Ex. II a Resume of Elizabeth Bisbey-Kuehn 
NMED Ex. 12 Testimony ofGi-Dong Kim 
NMED Ex. 12a Resume ofGi-Dong Kim 
NMED Ex. 13 Resume of Rita Bates 
NMED Ex. 14 NMED responses to comments of the National Park Service 
NMED Ex. 15 Proposed statement of reasons for adoption of regulatory changes 

Public Service Company of New Mexico Notice of Intent to Present Technical Testimony- August 16, 2013 

NMED Notice of Publication of Hearing Notice and Public Review Drafts- July 2, 2013 
Attachment I Chapter I 0 Public Review Draft 
Attachment 2 Appendix D Public Review Draft 
Attachment 3 Redline/strikeout of Changes between NO! version and Public Review Draft of Chapter 10 
Attachment 4 Redline/strikeout of Changes between NO! version and Public Review Draft of Appendix D 

Public Comments Received by the New Mexico Environmental Improvement Board 
EarthJustice/Western Environmental Law Center-· September 3, 2013 
Alex J. and Felicity B. Gonzales- August 19, 2013 
EDL Consulting- August 23, 2013 
Irvin & Norma Jean Jones- undated 
Robert E. Reed- August 26, 2013 

NMED Exhibit Presented at the September 5, 2013 Hearing 
NMED Ex. 16 Corrections to Chapter 10 and Appendix D 

Transcript of Hearing- September 5, 2013 

New Mexico Environmental improvement Board Statement of Reasons for Adoption of SIP Revisions 
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Consisting of 1 pages 





BEFORE THE NEW MEXICO PUBLIC REGULATION COMMISSION 

IN THE MATTER OF THE APPLICATION } 
OF PUBLIC SERVICE COMPANY OF NEW ) 
MEXICO FOR APPROVAL TO ABANDON ) 
SAN JUAN GENERATING STATION UNITS ) 
2 AND 3, ISSUANCE OF CERTIFICATES ) 
OF PUBLIC CONVENIENCE AND ) 
NECESSITY FOR REPLACEMENT POWER ) 
RESOURCES, ISSUANCE OF ACCOUNTING ) 
ORDERS AND DETERMINATION OF ) 
RELATED RA TEMAKING PRINCIPLES AND) 
TREATMENT, ) 

PUBLIC SERVICE COMPANY OF NEW 
MEXICO, 

Applicant 

) 
) 
) 
) 
) 

AFFIDAVIT 

STATE OF NEW MEXICO ) 
) ss 

COlJNTY OF BERNALILLO ) 

Case No. 13-00390-UT 

Chris M. Olson, Vice President, Generation, for Public Service Company of New 

Mexico, upon being duly sworn according to law, under oath, deposes and states: I have read the 

foregoing Supplemental Direct Testimony of ChrisM. Olson and it is true and accurate based 

on my own personal knowledge and belief. 

SIGNED this 4 i}:A. day of February, 2014. 



OFFICIAL SEAL 
Ronda Morehead 

Y. 
My Commission F.xpircs: 

~-----:=.------t[ ) ~~}I iS ·~.~ 

[~~{?~c':c~.;\o\~c~\ t_iJlct,o (.l c_t11 :ti) 
NOTARY PUBLIC IN AND FOR 
THE STATE OF NEW MEXICO 

2 
GCG #517493 




