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Executive Secretary 
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RE: REPLY COMMENTS 

IN THE MATTER OF A COMMISSION INVESTIGATION INTO GAS UTILITY 
RESOURCE PLANNING; IN THE MATTER OF A COMMISSION EVALUATION OF 
CHANGES TO NATURAL GAS UTILITY REGULATORY AND POLICY STRUCTURES 
TO MEET STATE GREENHOUSE GAS REDUCTION GOALS; IN THE MATTER OF 
ESTABLISHING AN ESTIMATE OF THE COSTS OF FUTURE CARBON DIOXIDE 
REGULATION ON ELECTRICITY GENERATION UNDER MINN. STAT. § 216H.06 
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Dear Ms. Bergman: 
 
Northern States Power Company, doing business as Xcel Energy, submits to the 
Minnesota Public Utilities Commission the enclosed Comments in response to the 
Commission’s August 25, 2025 Notice issued in the above-noted docket.  
 
We have electronically filed this document with the Minnesota Public Utilities 
Commission, and copies have been served on the parties on the attached service list. 
Please contact Shannon Whiton at shannon.whiton@xcelenergy.com or contact me at 
jody.l.londo@xcelenergy.com if you have any questions regarding this filing. 
 

Sincerely, 
 
/s/ 
 
JODY L. LONDO  
DIRECTOR, REGULATORY & STRATEGIC ANALYSIS 
 
Enclosures 
cc: Service Lists 
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IN THE MATTER OF COMMISSION
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ESTABLISHING AN ESTIMATE OF THE
COSTS OF FUTURE CARBON DIOXIDE
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GENERATION UNDER MINN. STAT. 
§216H.06

DOCKET NOS. E999/CI-07-1199; G008, 
G002, G011/CI-23-117; 

G999/CI-21-565 

REPLY COMMENTS 

INTRODUCTION 

Northern States Power Company, doing business as Xcel Energy, submits these Reply 
Comments to the Minnesota Public Utilities Commission responding to the 
October 31, 2025 Comments of the Minnesota Department of Commerce 
(Department) and the Clean Energy Organizations (CEOs), collectively consisting of 
Fresh Energy, Minnesota Center for Environmental Advocacy, and Sierra Club, 
pursuant to the Commission’s August 25, 2025 Notice of Comment Period in the 
above-referenced dockets. We thank parties for their comments and provide our 
response and additional requested information below. 

In summary, we continue to recommend a regulatory cost of carbon range of $0 to 
$13 per ton, which is based on sector-specific regulatory risks in the natural gas supply 
chain. This range draws on the Environmental Protection Agency’s (EPA’s) 
Regulatory Impact Analysis for methane rules affecting upstream and midstream 
operations, where compliance costs are embedded in commodity pricing before gas 
reaches local distribution companies (LDCs). Unlike electric-sector carbon values, 
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which assume broad carbon pricing on generation emissions, this approach reflects 
foreseeable regulatory obligations for natural gas and avoid speculative assumptions 
that could distort integrated resource plan (IRP) modeling or impose unnecessary rate 
impacts. 
 

REPLY COMMENTS 
 
I. ELECTRIC-SECTOR VALUES ARE NOT APPROPORIATE FOR 

GAS SUPPLY 
 
A. Regulatory Cost of Carbon 
 
The Company understands regulatory carbon costs to represent anticipated 
compliance expenses tied to greenhouse gas (GHG) regulations, primarily targeting 
methane emissions from natural gas production, processing, and interstate 
transmission. These obligations fall on upstream entities – producers and pipeline 
operators – not on LDCs. By the time natural gas reaches the LDC at the city gate, 
any upstream compliance costs are already embedded in commodity pricing. 
Regulatory carbon costs apply only to supply-side resources, influencing procurement 
strategies and competitive dynamics among gas alternatives – not LDC operations or 
customer programs. 
 
The Department suggests that the Commission could require Xcel Energy, 
CenterPoint Energy, and MERC to use the regulatory cost of values established for 
Minn. Stat. § 216H.06 in their gas IRPs, citing the Commission’s broad authority and 
the state’s economy-wide reduction goals.1 Similarly, the CEOs argue that the carbon 
values approved for electric utilities should also apply to gas utility planning, claiming 
the upper end of the established range reflects the minimum needed to meet climate 
goals and is not sector-specific. 
 
However, the values established under Minn. Stat. § 216H.06 were developed for 
electricity generation planning and assume carbon pricing mechanisms applicable to 
electric utilities. These assumptions do not translate to the natural gas supply chain, 
which faces fundamentally different regulatory risks and compliance pathways. 
Applying electric-sector values to gas IRPs would misrepresent actual regulatory risk. 
Electric-sector values assume a carbon price applied broadly to generation emissions, 
yet no comparable statutory or regulatory framework exists for natural gas supply-side 
emissions in Minnesota. Inflated cost assumptions could lead to economically 
inefficient outcomes – such as premature abandonment of cost-effective supply 

 
1 Minn. Stat. § 216H.02. 
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resources or overinvestment in alternatives without corresponding regulatory 
mandates. 
 
Minn. Stat. § 216H.06 explicitly directs the Commission to establish an estimate of 
future carbon dioxide regulations costs “on electricity generation” – not on natural 
gas supply. The statute’s plain language confines its applicability to electric resource 
planning. If the Legislature intended these values to apply to natural gas resource 
planning, it would have said so. While the Commission has broad authority under 
§§ 216B.03 and 216B.08 to ensure just and reasonable rates, it cannot disregard 
boundaries. Applying electric sector values to gas IRPs would effectively rewrite 
§ 216H.06 without legislative action. 
 
Minn. Stat. § 216H.02 establishes economy-wide goals rather than specific targets for 
natural gas emissions, and it does not impose concrete regulatory requirements that 
would allow us to estimate compliance costs. Planning based on hypothetical carbon 
prices for natural gas, absent statutory authority, creates unnecessary risk for our 
customers. While Minnesota’s GHG reduction goals are ambitious, regulatory cost 
estimates must be grounded in likely compliance obligations, not broad economy-
wide objectives.  
 
Our recommended range of $0 to $13 per ton CO2e is based on sector-specific 
analysis rather than broad assumptions. While the EPA’s methane regulations for the 
oil and gas sector are currently subject to potential recission or revision, the 
Regulatory Impact Analysis prepared for those rules remains a credible benchmark for 
estimating compliance costs under foreseeable regulatory scenarios. This range 
incorporates a risk assessment tailored to the natural gas supply chain, reflecting costs 
likely to arise from upstream and midstream operations amid regulatory uncertainty. 
Our proposed approach supports statewide goals by incorporating sector-specific 
regulatory risk into resource planning without imposing speculative costs that could 
distort IRP modeling or lead to unnecessary rate impacts. Like the regulatory cost of 
carbon established for the electric sector, the Commission could revise this value in 
future updates if the regulatory landscape materially changes. 
 
B. Methane Adder 
 
The CEOs recommend applying a 1.4 percent adder to the commodity cost of natural 
gas IRPs to account for future methane leakage compliance costs. However, our 
proposed range already reflects these costs based on EPA projections, so applying this 
adder would double-count regulatory risk. Moreover, applying a flat 1.4 percent adder 
would undermine incentives to source lower-methane gas, as such efforts would not 
reduce the adder. 
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II. ADDITIONAL INFORMATION REQUESTED BY THE 

DEPARTMENT 
 
A. Modeling Inputs 
 
The Department interprets future regulatory costs as internal variable costs, treating 
them similarly to other operations costs, and therefore assumes these costs are 
reflected in the model’s dispatch decision.2 While this assumption may be reasonable 
for electric generation, it is less applicable to an LDC natural gas system. Unlike 
electric generation, an LDC does not “dispatch” units based on marginal cost; gas 
flows through a pipeline network and is delivered to meet customer demand. 
However, if “dispatch” is interpreted more broadly to include the selecting and 
scheduling of natural gas supply resources, these costs could influence upstream 
procurement choices. Our approach therefore models these costs as part of supply-
side resource planning, ensuring that risk is incorporated into portfolio evaluation.  
 
We agree with the Department that externality values should be applied after the 
model run, but the application must reflect the structure of a gas IRP. For a LDC, the 
model evaluates a suite of supply-side and demand-side resource options to meet firm 
demand. Applying externality costs in a sensitivity or cost-benefit analysis after the 
model selects these resource options ensures that GHG impacts are considered when 
ranking portfolios, consistent with how externalities are treated in electric resource 
planning.  
 
In addition, the Department requested that we identify, explain, and discuss both our 
internal accounting and Federal Energy Regulatory Commission (FERC) accounts and 
sub-accounts that will be used to track and record our internal costs and future 
regulatory costs associated with our upcoming natural gas IRP.3 Costs are charged to 
accounts and internal orders, which in turn direct costs to FERC accounts. We are 
using or anticipate using FERC accounts shown below in Table 1 related to the 
natural gas IRP. 
  

 
2 Department Comments at p. 15. 
3 Id. 



5 
 

 
Table 1 

Anticipated and Current FERC Accounts for Gas IRP Costs  
Account Account 

Description 
Activity 

813 Other Gas Supply 
Expenses 

Cost of labor and expenses for the selection and 
scheduling of natural gas supply resources 

850 Operation 
Supervision and 
Engineering 

Cost of labor and expenses in the general 
supervision and direction of transmission 
system operations 

870 Operation 
Supervision and 
Engineering 

Cost of labor and expenses in the general 
supervision and direction of distribution system 
operations 

874 Mains and Services 
Expenses 

Costs of labor and expenses associated with 
GHG reporting 

920 Administrative and 
General Salaries 

Cost of labor associated with load forecasting 
and regulatory support 

921 Office Supplies and 
Expenses 

Cost of expenses associated with load 
forecasting and regulatory support 

928 Regulatory 
Commission 
Expenses 

Cost of expenses incurred in connection with 
formal cases before this Commission 

 
We are actively updating our internal accounting for activities related to the gas IRP to 
ensure accurate tracking and reporting of these costs. 
 
At this time, no amounts are recorded for future regulatory costs related to our 
upcoming natural gas IRP. Such costs will be determined and recorded when specific 
regulations are enacted, and the associated obligations are clearly defined.  
 
B. Methane Emissions Reporting 
 
The Department requested that Xcel Energy, CenterPoint, and MERC provide 
additional information regarding methane emissions reported to EPA under the 
Greenhouse Gas Reporting Program (GHGRP) in 40 Code of Federal Regulations 
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(CFR) Part 98.4 The Department provided a table of reported emissions extracted 
from the GHGRP database using EPA’s Envirofacts GHG Search platform; 
however, the data returned by this query is incorrect. Review of this query at the time 
these comments were drafted shows that the annual data combined emissions 
reported under 40 CFR Part 98, Subparts W and NN, resulting in double counting. 
Table 2 below provides the GHG emissions reported by Xcel Energy under Subparts 
W and NN for the years 2010 through 2024, inclusive. 
 

Table 2 
GHG Emissions Reported by Northern Sates Power-Minnesota to EPA 

GHGRP 
Reporting 

Year Facility Subpart W* 
(Metric Tons CO2e) 

Subpart NN 
(Metric Tons CO2e) 

Total 
(Metric Tons CO2e) 

2010 Xcel Energy N/A  4,574,918 4,574,918 
2011 Xcel Energy 56,511 4,695,920 4,752,431 
2012 Xcel Energy 53,979 4,788,408 4,842,387 
2013 Xcel Energy 48,394 5,371,745 5,420,138 
2014 Xcel Energy 48,339 5,070,962 5,119,301 
2015 Xcel Energy 70,259 4,774,218 4,844,477 
2016 Xcel Energy 56,321 4,880,489 4,936,810 
2017 Xcel Energy 55,734 5,107,516 5,163,250 
2018 Xcel Energy 55,895 5,938,176 5,994,071 
2019 Xcel Energy 56,612 6,816,858 6,873,470 
2020 Xcel Energy 56,904 6,198,701 6,255,605 
2021 Xcel Energy 57,907 6,366,824 6,424,732 
2022 Xcel Energy 57,141 5,883,715 5,940,856 
2023 Xcel Energy 53,744 6,077,150 6,130,894 
2024 Xcel Energy 60,414 5,967,462 6,027,875 

* Note: GHG emissions reporting under Subpart W began in 2011. 
 
The Department also requested that the Company provide a short narrative 
description of how the values listed in the table above, and inclusive of data for 2024, 
were tabulated and calculated.5 
 
Xcel Energy reports GHG emissions from gas operations to EPA in accordance with 
the GHGRP protocols for Subpart W (Petroleum and Natural Gas Systems, Natural 
Gas Distribution Segment) and Subpart NN (Suppliers of Natural Gas and Natural 
Gas Liquids) using the calculation and reporting workbooks as applicable to each 
reporting year provided by EPA. The data elements required for this reporting are 
based upon company records prepared and/or maintained by Gas Accounting, Gas 

 
4 Department Comments at p. 17. 
5 Id. 
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Engineering and Operations, and Environmental Services. The calculation 
methodology, monitoring and quality assurance procedures, missing data procedures, 
data reporting requirements, and recordkeeping requirements are documented in the 
Company’s GHG Monitoring Plans for each subpart as required by GHGRP, 
included as Attachment A. 
 
In addition, the Department requested that we identify, explain, and discuss both our 
internal accounting and FERC accounts and sub-accounts that are used to track and 
record the internal costs used in reporting the data above.6 As previously discussed, 
the Company’s GHG reporting expenses are recorded to accounts and an internal 
order that directs costs to FERC account 874, Mains and services expenses.  
 
C. Natural Gas Deliveries 
 
The Department requested that we provide natural gas deliveries (in Dekatherms) for 
the years 2010 through 2024 segregated by end-user and further segregated between 
sales and transport categories by end-user. In addition, the Department requested that 
we identify, explain, and discuss both our internal accounting and FERC accounts and 
sub-accounts that are used to track and record the internal costs used in reporting the 
data above.7 The requested data is included as Attachment B. The Company’s sales-
related accounting expenses are recorded as labor charges to an internal order, which 
allocates the costs to FERC Account 920 – Administrative and General Salaries. 
 

CONCLUSION 
 

We appreciate the opportunity to provide this Reply to Parties’ Comments in this 
docket. 
 
Dated: November 21, 2025 
 
Northern States Power Company 

 
6 Department Comments at p. 15. 
7 Id. 



GREENHOUSE GAS MONITORING PLAN 
 
SUBPART NN - SUPPLIERS OF NATURAL GAS AND NATURAL GAS LIQUIDS 
 
Company Name: Northern States Power Company, a Minnesota Corporation 
Address: 414 Nicollet Mall 
City: Minneapolis State: MN Zip Code: 55401 
 
 
APPLICABILITY 
 
All local natural gas distribution companies are required to report greenhouse gas emissions under the 
Environmental Protection Agency’s (EPA) Mandatory Reporting Rule, codified in 40 CFR Part 98.  Local 
Distribution Companies (LDCs) are defined in 40 CFR 98.400(b) as companies that own or operate 
distribution pipelines, not interstate pipelines or intrastate pipelines, that physically deliver natural gas 
to end users and that are regulated as separate operating companies by State public utility commissions 
or that operate as independent municipally-owned distribution systems. Any supplier of natural gas and 
natural gas liquids that operates in 2010 and following years must report greenhouse gases (GHG) under 
this rule. 
 
Northern States Power Company, a Minnesota Corporation, (NSPM) is an LDC under the definition of 
this rule, and therefore, is required to report GHG emissions.  This monitoring plan covers NSPM’s gas 
distribution operations in Minnesota and South Dakota.  The only customer in South Dakota is the Angus 
Anson power plant owned by NSPM, and so the gas operations in South Dakota do not constitute a 
separate LDC. 
 
LDCs are required to report the carbon dioxide (CO2) emissions that would result from the complete 
combustion or oxidation of the annual volumes of natural gas provided to end-users on their 
distribution systems. 
 
DESIGNATED REPRESENTATIVE  
 
Each LDC subject to reporting under this rule must select one and only one designated representative 
(DR), who shall be responsible for certifying, signing, and submitting GHG emissions reports and any 
other submissions for the LDC to the EPA Administrator. The DR is an individual selected by an 
agreement binding on the owners and operators of the LDC.  The designated representative shall 
represent and, by his or her representations, actions, inactions, or submissions, legally bind each owner 
and operator of the LDC in all matters pertaining to this part, notwithstanding any agreement between 
the designated representative and such owners and operators. The owners and operators shall be 
bound by any decision or order issued to the designated representative by the Administrator or a court.  
 
Each LDC may designate one alternate designated representative (ADR), who shall be an individual 
selected by an agreement binding on the owners and operators, and may act on behalf of the 
designated representative, of the LDC. The agreement by which the alternate designated representative 
is selected shall include a procedure for authorizing the alternate designated representative to act in lieu 
of the designated representative.  
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A DR or an ADR may delegate his or her own authority, to one or more individuals, to submit an 
electronic submission to the Administrator provided for or required under this part. These individuals 
are called “agents”.  A notice of delegation, signed by the DR or ADR, must be submitted prior to the 
agent acting on behalf of the DR or ADR. 
 
If the DR, ADR, or agent for the LDC changes, a revised certificate of representation or notice of 
delegation must be submitted to EPA. The current DR, ADR, and authorized agent are listed in the 
following table. In addition, DR Certificates of Representation are stored on the GHG Reporting Shared 
files. 
 
 

 First Name Last Name Job Title Phone Email 

Designated 
Representative 

 See Certificate 
of 
Representation 

 See Certificate of 
Representation 

 Regional 
Vice 
President, 
Gas 
Operations 

See 
Certifica
te of 
Represe
ntation 

 See Certificate of Representation 

Authorized 
Agent 

David Chapman Environmen
tal Analyst 

806-
378-
2592 

David.Chapman@xcelenergy.com  

Authorized 
Agent 

Lee Dananay Environmen
tal Analyst 

806-
378-
2191 

Lee.Dananay@xcelenergy.com  

Authorized 
Agent 

Steve Castagneri Environmen
tal Analyst 

303-
294-
2029 

Steve.M.Castagneri@xcelenergy.c
om 

 
OTHER RESPONSIBLE PERSONNEL 
 
List the individuals responsible for data collection during this reporting year:  
 

First Name Last Name Job Title Data Collection Responsibilities (i.e., 
data parameter collected, frequency, 
contribution to emissions calculation, 
etc.) 

James Howell Sr. Accounting Analyst Volume delivered by end use 
category (residential, commercial, 
industrial and electric generating 
facilities)  EIA Form 176 

Keith Parks 
 

Mgr, Analytics and 
Reporting 

Off system volumes & Gas into system 
 

Janet 
 

Reynolds 
 

Account 
Representative, Natural 
Gas Services 

Gas to LDCs and Large Transport 
customer volumes 

Lee Dananay Environmental 
Analyst 

Coordination and submittal of report 

Steve Castagneri Environmental 
Analyst 

Coordination and submittal of report 
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PROCESS AND METHODS TO COLLECT DATA (40 CFR 98.403)  
 
Emissions Total – 40 CFR 98.403 (b)(4) 
 
Each LDC is required to report the annual mass emissions of CO2 that would result from the complete 
combustion or oxidation of natural gas delivered to end users.  All CO2 mass emissions under this 
regulation are reported as metric tons. This is determined using Equation NN-6: 
 

CO2 = CO2i + CO2n- CO2j - ∑CO2k - CO2l      (Eq. NN-6) 
 
Where: CO2 = annual CO2 mass emissions that would result from the combustion or oxidation of 

natural gas delivered to LDC end-users not covered in paragraph (b)(2) of this section 
(metric tons). 

 
CO2i = annual CO2 mass emissions that would result from the combustion or oxidation of 
natural gas received at the city gate as calculated in paragraph (a)(1) or (2) of this section 
(metric tons). 
 
CO2j = annual CO2 mass emissions that would result from the combustion or oxidation of 
natural gas delivered to transmission pipelines or other LDCs as calculated in paragraph 
(b)(1) of this section (metric tons). 
 
CO2k = annual CO2 mass emissions that would result from the combustion or oxidation of 
natural gas delivered to each large end-user as calculated in paragraph (b)(2) of this section 
(metric tons).  A large end-user means any end-user facility receiving greater than or equal 
to 460,000 Mscf of natural gas per year. 
 
CO2l = annual CO2 mass emissions that would result from the combustion or oxidation of the 
net change in natural gas stored by the LDC within the reported year as calculated in 
paragraph (b)(3)(i) of this section (metric tons). 

 
CO2n = annual CO2 mass emissions that would result from the combustion or oxidation of 
natural gas that was received by the LDC directly from sources bypassing the city gate, and is 
not otherwise accounted for in Equation NN-1 or NN-2 of this section, as calculated in 
paragraph (b)(3)(ii) of this section (metric tons). 
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Natural Gas into System, at City Gate – 40 CFR 98.403 (a)  
The emissions that would result from the complete combustion or oxidation of the natural gas received 
at the city gates calculated using either Equation NN-1 or NN-2: 
 

CO2i = 1x10-3 * ∑Fuelh * HHVh * EFh    (Eq. NN-1) 
 

CO2i = ∑Fuelh * EFh    (Eq. NN-2) 
 
Where: CO2i = annual CO2 mass emissions that would result from the combustion or oxidation of 

each product “h” for redelivery to all recipients (metric tons) 
 

Fuelh = total annual volume of product “h” supplied (Mscf per year) 
 
HHVh = higher heating value of product “h” supplied (MMBtu/Mscf) 
 
EFh = CO2 emission factor of product “h” (kg CO2/MMBtu) ([NN-1]; MT Co2/mscf [NN-2]) 
 
1x10-3 = conversion factor from kilograms to metric tons (MT/kg). 
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Gas Delivered to Pipelines and Other LDCs - 40 CFR 98.403 (b)(1)   
 
The emissions that would result from natural gas delivered to downstream gas transmission pipelines 
and other LDCs are calculated using Equation NN-3: 
 

CO2j = Fuel * EF     (Eq. NN-3) 
 
Where: CO2j = annual CO2 mass emissions that would result from the combustion or oxidation of 

natural gas for redelivery to transmission pipelines or other LDCs (metric tons) 
 

Fuel = total annual volume of natural gas supplied (Mscf per year) 
 
EF = fuel-specific CO2 emission factor (MT CO2/Mscf) 

 
Refer to the Subpart NN – Suppliers of Natural Gas and Natural Gas Liquids Emissions Calculation 
worksheet for a list of transmission pipelines and other LDCs to which NSPM delivers natural gas to.  The 
worksheet is located in the applicable reporting year folder in the Environmental Services Technical 
Services shared files. 
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Gas Delivered to Large-End Users– 40 CFR 98.403(b)(2)  
 
The emissions that would result from natural gas delivered to large end-users are calculated using 
Equation NN-4: 
 

CO2k = Fuel * EF     (Eq. NN-4) 
 
Where: CO2k = annual CO2 mass emissions that would result from the combustion or oxidation of 

natural gas delivered to each large end-user k, as defined in paragraph (b)(2)(i) of this 
section (metric tons). 
 
Fuel = total annual volume of natural gas supplied to each large end-user k, as defined in 
paragraph (b)(2)(i) of this section (Mscf per year) 
 
EF = fuel-specific CO2 emission factor (MT CO2/Mscf) 

 
Note that a large-end user means any end-user facility receiving greater than or equal to 460,000 Mscf 
of natural gas per year.  If the LDC does not know the total quantity of gas delivered to the end-user 
facility based on readily available information in the LDC’s possession, then large end-user means any 
single meter at an end-user facility to which the LDC delivers equal to or greater than 460,000 Mscf per 
year. 
 
Inclusion of a facility in this calculation is based on the volume delivered in the current reporting year.  A 
particular customer may be included in this calculation one year, and not the next, based on the volume 
of gas consumed in a given year. 
 
NSPM has both internal and external customers that may be included in this calculation.  The data for 
each category of customer comes from different sources. 
 
Refer to the Subpart NN – Suppliers of Natural Gas and Natural Gas Liquids Emissions Calculation 
worksheet for a list of large internal and external customers that may need to be included in Equation 
NN-4.  The worksheet is located in the applicable reporting year folder in the Environmental Services 
Technical Services shared files. 
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Net Gas Stored – 40 CFR 98.403(b)(3)(i)  
 
The emissions that would result from the net change in natural gas stored on system by the LDC are 
calculated using Equation NN-5a: 
 

CO2l = [Fuel1 – Fuel2] * EF     (Eq. NN-5a) 
 
Where: CO2l = annual CO2 mass emissions that would result from the combustion or oxidation of the 

net change in natural gas stored on system by the LDC within the reported year (metric 
tons). 
 
Fuel1 = total annual volume of natural gas added to storage on-system or liquefied and 
stored in the reporting year (Mscf per year). 
 
Fuel2 = total annual volume of natural gas that is removed from storage or vaporized and 
removed from storage and used for deliveries to customers or other LDCs by the LDC within 
the reporting year (Mscf per year).  
 
EF = annual average CO2 emission factor for natural gas placed into / removed from storage 
(MT CO2/Mscf). 

 
Refer to the Subpart NN – Suppliers of Natural Gas and Natural Gas Liquids Emissions Calculation 
worksheet for a list of storage facilities that may need to be included in Equation NN-5a.  The worksheet 
is located in the applicable reporting year folder in the Environmental Services Technical Services shared 
files. 
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Gas Into System, bypassing City Gate – 40 CFR 98.403(b)(3)(ii)   
 
The emissions that would result from the natural gas received by the LDC that bypassed the city gate 
and is not otherwise accounted for by Equation NN-1 or NN-2 are calculated using Equation NN-5b: 
 

CO2n = Fuelz * EFz    (Eq. NN-5b) 
 
Where: CO2n = annual CO2 mass emissions that would result from the combustion or oxidation of 

natural gas received that bypassed the city gate and is not otherwise accounted for by 
Equation NN-1 or NN-2 (metric tons). 

 
Fuelz = total annual volume of natural gas received that was not otherwise accounted for by 
Equation NN-1 or NN-2 (natural gas from producers and natural gas processing plants from 
local production, or natural gas that was received as a liquid, vaporized and delivered, and 
any other source that bypassed the city gate). (Mscf per year) 
 
EFz = fuel-specific CO2 emission factor (MT CO2/Mscf) 

 
Refer to the Subpart NN – Suppliers of Natural Gas and Natural Gas Liquids Emissions Calculation 
worksheet for a list of natural gas received by the LDC that bypassed the city gate that may need to be 
included in Equation NN-5b.  The worksheet is located in the applicable reporting year folder in the 
Environmental Services Technical Services shared files. 
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MONITORING AND QUALITY ASSURANCE PROCEDURES – 40 CFR 98.404  
 
Determination of quantity – 40 CFR 98.404(a) 
 
LDCs shall determine the quantity of natural gas using methods in common use in the industry for billing 
purposes as audited under existing Sarbanes Oxley regulation.  

• Where an appropriate standard method published by a consensus-based standards organization 
exists, such methods are used by Xcel Energy. Consensus-based standards organizations include, 
but are not limited to, the following: American Society of Testing and Materials (ASTM) 
International, the American National Standards Institute (ANSI), the American Gas Association 
(AGA), the American Society of Mechanical Engineers (ASME), the American Petroleum Institute 
(API), and the North American Energy Standards Board (NAESB). Xcel Energy follows ANSI 
standards. 

• Where no appropriate standard method developed by a consensus-based standards 
organization exists, industry standard practices shall be followed.  

 
An LDC shall measure all natural gas under the following standard industry temperature and pressure 
conditions: Cubic foot of gas at a temperature of 60 degrees Fahrenheit and at an absolute pressure of 
one atmosphere.  
 
Xcel Energy utilizes various makes and models of gas meters. NSP Gas Engineering maintains records of 
current tariff provisions on measurement for the NSP distribution system. These tariff provisions identify 
information such as how gas is measures at the meter, how often, and how the meters are calibrated.  
All meter data for gas distribution are maintained by Gas Engineering. 
 
Determination of higher heating values (HHV) – 40 CFR 98.404(b) 
 
When a reporter uses the default HHV provided in this section to calculate Equation NN–1 of this 
subpart, the appropriate value shall be taken from Table NN–1 of this subpart. NSP uses the default HHV 
for the calculation of Equation NN-1 of this subpart. 
 
Determination of emission factor (EF) – 40 CFR 98.404(c) 
 
When a reporter uses the default EF provided in this section to calculate Equation NN–1 of this subpart, 
the appropriate value shall be taken from Table NN–1 of this subpart. NSP uses the default EF for the 
calculation of emissions. 
 
When a reporter uses the default EF provided in this section to calculate Equation NN–2, NN–3, NN–4, 
NN–5a, NN-5b, or NN–7 of this subpart, the appropriate value shall be taken from Table NN–2 of this 
subpart. NSPM uses the default EF for the calculation of emissions. 
 
 
Equipment Calibration – 40 CFR 98.404(d) 
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Equipment used to measure quantities in Equations NN–1, NN–2, NN-5a, and NN–5b of this subpart 
shall be calibrated prior to its first use for reporting under this subpart, using a suitable standard method 
published by a consensus based standards organization or according to the equipment manufacturer’s 
directions.  
 
Equipment used to measure quantities in Equations NN–1, NN–2, NN-5a, and NN–5b of this subpart 
shall be recalibrated at the frequency specified by the standard method used or by the manufacturer’s 
directions. 
 
Equipment used to measure quantities in Equations NN-3 and NN-4 of this subpart shall be recalibrated 
at the frequency commonly used within the industry. 
 
Xcel Energy utilizes various makes and models of gas meters. Meter accuracy testing or calibration will 
depend on the meter type.  Required accuracy testing is completed based on the type of meter, the 
associated meter specifications, and industry standard practice.   Xcel Energy has programs for 
determining the in-service performance of gas meters. Xcel Energy testing program and requirements 
for the specific type of gas meter used are documented in the Gas Meter Test Program for each 
operating company and are maintained in the Gas Meter and Measurement group.   In addition, NSP 
Gas Meter and Measurement maintains records of current tariff provisions on measurement for the NSP 
distribution system. These tariff provisions identify information such as how gas is measures at the 
meter, how often, and how the meters are calibrated.  All meter data for gas distribution are maintained 
by Gas Meter and Measurement. 
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MISSING DATA PROCEDURES – 40 CFR 98.405  
 
When a quality-assured value of the quantity of natural gas liquids or natural gas supplied during any 
period is unavailable (e.g., if a flow meter malfunctions), a substitute data value for the missing quantity 
measurement must be used in the calculations. 
 
For the determination of quantity, LDCs shall either substitute their delivering pipeline metered 
deliveries at the city gate or substitute nominations and scheduled delivery quantities for the period 
when metered values of actual deliveries are not available.  
 
 
When an LDC that does not make its own HHV measurements according to established business 
practices cannot follow the quality assurance procedures for developing a reporter-specific HHV, during 
any period for any reason, the reporter shall use the default HHV provided in Table NN-1 of this part for 
that period.  
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DATA REPORTING REQUIREMENTS – 40 CFR 98.36  
 
The following information needs to be included in the annual reports.  The annual report is due to the 
EPA by March 31 of each year for GHG emissions in the previous calendar year.  The reports will be 
submitted electronically, using the appropriate EPA reporting tool, Electronic Greenhouse Gas Reporting 
Tool (E-GGRT). Please refer to the Electronic Code of Federal Regulations for the most current 
information. 
 

Data Element Citation 
40 CFR 98 

Source of Data 

Supplier name and physical street 
address including the city, state, 
and zip code. 

3(c)(1) Included in Subpart NN worksheet located in specific reporting 
year folder in Environmental Services Shared Files. 

Year and months covered by the 
report. 

3(c)(2) Included in Subpart NN worksheet located in specific reporting 
year folder in Environmental Services Shared Files. 

Date of submittal. 3(c)(3) Included in Subpart NN worksheet located in specific reporting 
year folder in Environmental Services Shared Files. 

For suppliers, report annual 
quantity of CO2 that would be 
emitted from combustion or use 
of the products supplied, 
imported, and exported during 
the year.   

3(c)(5) Equation NN-6 

A written explanation if you 
change emission calculation 
methodologies during the 
reporting period. 

3(c)(6) Included in Subpart NN worksheet located in specific reporting 
year folder in Environmental Services shared files. 

Each data element for which a 
missing data procedure was used 
and the total number of hours in 
the year that a missing data 
procedure was used for each data 
element. 

3(c)(8) Included in Subpart NN worksheet located in specific reporting 
year folder in Environmental Services Shared Files. 

A signed and dated certification 
statement provided by the 
designated representative of the 
owner or operator. 

3(c)(9) Included in Subpart NN worksheet located in specific reporting 
year folder in Environmental Services Shared Files. 

Annual volume in Mscf of natural 
gas received by the LDC at its city 
gate stations for redelivery on the 
LDC’s distribution system, 
including for use by the LDC 

406(b)(1) Input to Equations NN-1 and NN-2 
Analytics and Reporting 

Annual volume in Mscf of natural 
gas placed into storage or 
liquefied and stored (Fuel1 in 
Equation NN-5a). 

406(b)(2) Input to Equation NN-5a 
Analytics and Reporting 
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Data Element Citation 
40 CFR 98 

Source of Data 

Annual volume in Mscf of natural 
gas withdrawn from on-system 
storage and annual volume in 
Mscf of vaporized liquefied 
natural gas (LNG) withdrawn from 
storage for delivery on the 
distribution system (Fuel2 in 
Equation NN-5a) 

406(b)(3) Input to Equation NN-5a 
Analytics and Reporting 

Annual volume in Mscf of natural 
gas that bypassed the city gate(s) 
and was supplied through the 
LDC distribution system.  This 
includes natural gas from 
producers and natural gas 
processing plants from local 
production, or natural gas that 
was vaporized upon receipt and 
delivered, and any other source 
that bypassed the city gate (FuelZ 
in Equation NN-5b).  

406(b)(5) Input to Equation NN-5b 
Analytics and Reporting 

Annual volume in Mscf of natural 
gas delivered to downstream gas 
transmission pipelines and other 
local distribution companies. 

406(b)(6) Input to Equation NN-3 
Analytics and Reporting 

Annual volume in Mscf of natural 
gas delivered by LDC to each large 
end-user as defined in 
98.403(b)(2)(i). 

406(b)(7) Input to Equation NN-4 
Analytics and Reporting 

The total annual CO2 mass 
emissions (metric tons) 
associated with the volumes in 
paragraphs (b)(1) through (b)(7) 
of this section 

406(b)(8) Equations NN-1 through NN-5 

Annual CO2 emissions (metric 
tons) that would result from the 
complete combustion or 
oxidation of the annual supply of 
natural gas to end-users 
registering less than 460,000 
Mcsf. 

406(b)(9) Equation NN-6 

The specific industry standard 
used to develop the volume 
reported in paragraph (b)(1) of 
this section. 

406(b)(10) ANSI Reporting Standards 
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Data Element Citation 
40 CFR 98 

Source of Data 

If the LDC developed reporter-
specific EFs or HHVs, report the 
following:  

(i) The specific industry 
standard(s) used to develop 
reporter-specific higher 
heating value(s) and/or 
emission factor(s) 
(ii) The developed HHV(s).  
(iii) The developed EF(s).  

406(b)(11) N/A – use default EPA emissions factors and HHVs 

The customer name, address, and 
meter number of each large end-
user reported in (b)(7) of this 
section.  Report whether the 
quantity of natural gas reported 
in (b)(7) is the total quantity 
delivered to a specific meter 
located at the facility. Report the 
EIA number (if known) of LDC 
customer, 

406(b)(12) Natural Gas Service accounting records 

The annual volume in Mscf of 
natural gas delivered by the local 
distribution company to each of 
the following end-use categories. 
For definitions of these 
categories, refer to EIA Form 176 
(Annual Report of Natural Gas 
and Supplemental Gas Supply & 
Disposition) and Instructions.  

(i) Residential consumers.  
(ii) Commercial consumers.  
(iii) Industrial consumers.  
(iv) Electricity generating 
facilities.  

406(b)(13) Financial Reporting & Technical Accounting 
EIA Form 176 

Each reporter shall report the 
number of days in the reporting 
year for which substitute data 
procedures were used for the 
following purpose:  

(1) To measure quantity.  
(2) To develop HHV(s).  
(3) To develop EF(s).  

406(c) Analytics and Reporting or Environmental Services 

 
RECORDS THAT MUST BE RETAINED - 40 CFR 98.37  
 
The LDC is required to keep additional records that are not submitted with the annual report.  The LDC 
must be able to present these records in case of an inspection by the EPA.  All records must be retained 
for a period of three years. 
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Record Type Citation 
40 CFR 
98 

Department 
Maintaining 
Records 

Format of 
Records 

Location of Records 

A list of all units, 
operations, processes, 
and activities for which 
GHG emission were 
calculated. 

3(g)(1) Environmental 
Services 

Electronic Included in Subpart NN worksheet located in specific 
reporting year folder in Environmental Services Shared 

Files. 

The data used to 
calculate the GHG 
emissions for each unit, 
operation, process, and 
activity, categorized by 
fuel or material type. 
These data include but 
are not limited to the 
following information:  

(i) The GHG emissions 
calculations and 
methods used.  
(ii) Analytical results for 
the development of 
site-specific emissions 
factors.  
(iii) The results of all 
required analyses for 
high heat value, carbon 
content, and other 
required fuel or 
feedstock parameters.  
(iv) Any facility 
operating data or 
process information 
used for the GHG 
emission calculations.  

3(g)(2) Environmental 
Services or 
appropriate 
Gas System 
department 
records 

Electronic Included in Subpart NN worksheet located in specific 
reporting year folder in Environmental Services Shared 
Files. 
 

The annual GHG reports 3(g)(3) Environmental 
Services 

Electronic Included in Subpart NN worksheet located in specific 
reporting year folder in Environmental Services Shared 
Files. 

Missing data 
computations. For each 
missing data event, also 
retain a record of the 
cause of the event and 
the corrective actions 
taken to restore 
malfunctioning 
monitoring equipment.  

3(g)(4) Environmental 
Services 

Electronic Included in Subpart NN worksheet located in specific 
reporting year folder in Environmental Services Shared 
Files. 

A written GHG 
Monitoring Plan. 

3(g)(5) Environmental 
Services 

Electronic Included in Subpart NN worksheet located in specific 
reporting year folder in Environmental Services Shared 
Files. 
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Record Type Citation 
40 CFR 
98 

Department 
Maintaining 
Records 

Format of 
Records 

Location of Records 

The results of all 
required certification 
and quality assurance 
tests of continuous 
monitoring systems, fuel 
flow meters, and other 
instrumentation used to 
provide data for the 
GHGs reported under 
this part. 

3(g)(6) Appropriate 
Gas System 
department 
records 

Electronic Appropriate Gas System department records 

Maintenance records for 
all continuous 
monitoring systems, flow 
meters, and other 
instrumentation used to 
provide data for the 
GHGs reported under 
this part. 

3(g)(7) Appropriate 
Gas System 
department 
records 

Electronic SAP 

Records of all meter 
readings and 
documentation to 
support volumes of 
natural gas that are 
reported under this part.  

407(a) Appropriate 
Gas System 
department 
records 

Electronic Appropriate Gas System department records 

Records documenting 
any estimates of missing 
metered data and 
showing the calculations 
of the values used for 
the missing data. 

407(b) Environmental 
Services 

Electronic Included in Subpart NN worksheet located in specific 
reporting year folder in Environmental Services Shared 
Files. 
 

Calculations and 
worksheets used to 
estimate CO2 emissions 
for the volumes reported 
under this part. 

407(c) Environmental 
Services 

Electronic Included in Subpart NN worksheet located in specific 
reporting year folder in Environmental Services Shared 
Files. 
 

Records related to the 
large end-users 
identified in  
98.406(b)(7).  

407(d) Environmental 
Services 

Electronic Included in Subpart NN worksheet located in specific 
reporting year folder in Environmental Services Shared 
Files. 
 

Records relating to 
measured Btu content or 
carbon content showing 
specific industry 
standards used to 
develop reporter-specific 
higher heating values 
and emission factors.  

407(e) N/A N/A N/A - NSP uses default HHV values and emission 
factors. 
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Record Type Citation 
40 CFR 
98 

Department 
Maintaining 
Records 

Format of 
Records 

Location of Records 

Records of such audits as 
required by Sarbanes 
Oxley regulations on the 
accuracy of 
measurements of 
volumes of natural gas 
delivered to customers 
or on behalf of 
customers.  

407(f) Gas Meter 
Group 

Electronic SAP 
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ADDITIONAL DOCUMENTATION   
 
This section should include an explanation of any assumptions used for the emissions calculations. 
 

• Analyst to add information as necessary. 
 
MONITORING PLAN REVISION HISTORY 
 

Plan Version Date of Revision Element Revised Personnel Completing 
Revision 

1.0 04/01/2010 Original Plan Jonathan Amos, 
Environmental Services 

2.0 07/21/2011 Removed operations for North Dakota – 
now covered by separate plan 

Jonathan Amos, 
Environmental Policy & 
Services 

3.0 July 2014 Incorporated Greenhouse Gas Reporting 
Rule revisions (11/29/2013).  Updated 
responsible personnel. Referenced 
emissions calculation worksheet instead of 
including data in plan. 

Amanda Kuhl / Matt 
Shacka, Environmental 
Services 

4.0 July 2015 Updated responsible personnel, data 
reporting requirements, and location and 
format of required records. 

Amanda Kuhl / Jonathan 
Amos, Environmental 
Services 

4.0 January 2016 Updated responsible personnel Judy Herman, 
Environmental Services 

4.1 September 2016 Updated responsible personnel, updated 
TBS table 

Leslie Strong, 
Environmental Services; 
Mike Miller, Gas Capacity 
Planning 

4.2 04/30/18 Updated responsible personnel, Monitoring 
and Quality Assurance Procedures. 

Judy Herman, 
Environmental Services 
(contractor) and Lacey 
Johnson, Environmental 
Services 

4.3 09/28/18 Updated responsible personnel Lacey Johnson, 
Environmental Services; 
Rich Hosch and Mike 
Miller, Gas Capacity 
Planning 

4.4 08/30/19 Updated responsible personnel. Updated 
language in Net Gas Stored and Equipment 
Calibration sections. Added Faribault #2 City 
Gate location 

Steve Castagneri, 
Environmental Services; 
Mike Miller, Gas Capacity 
Planning; Dave Malek, Gas 
Engineering, MN 

4.5 10/19/20 Updated responsible personnel Steve Castagneri, 
Environmental Services; 
Mike Miller, Gas Capacity 
Planning; David Malek, 
Gas Engineering, MN 

4.6 8/18/21 Updated DR/ADR, Agents and responsible 
personnel. Updated location of records 

Steve Castagneri 
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references. Removed attachment A due to 
redundancy, reference NN reporting form 
for most updated list of city gates. 

4.7 9/29/22 Updated DR/ADR, Agents and responsible 
personnel. Updated location of records 
references. 

Steve Castagneri 

4.8 9/15/2023 Updated DR/ADR, Agents and responsible 
personnel. 

Steve Castagneri 

4.9 9/16/2024 Updated DR, Responsible Personnel, Select 
sources of data 

Steve Castagneri 

5.0 10/10/2025 Updated responsible personnel Steve Castagneri 
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GREENHOUSE GAS MONITORING PLAN 
 
SUBPART W – PETROLEUM AND NATURAL GAS SYSTEMS 
 
Company Name: Northern States Power Company, a Minnesota Corporation 
Address: 414 Nicollet Mall 
City: Minneapolis State: MN Zip Code: 55401 
 
 

1.0 Introduction 
Petroleum and natural gas systems are required to report greenhouse gas emissions under the 
Environmental Protection Agency’s (EPA) Mandatory Reporting Rule, codified in 40 CFR Part 98.  
Eight industry segments that must report emissions are defined in 40 CFR §98.230. Northern 
States Power Company, a Minnesota Corporation (NSPM), is a natural gas distribution system 
and an onshore natural gas transmission pipeline system that is required to report under 
§98.230(a)(8) and §98.230(a)(10).  This monitoring plan covers NSPM’s gas distribution system 
in Minnesota.  

2.0 Industry Segment Applicability 
 
Subpart W contains ten industry segments, as defined in 40 CFR §98.230.  NSPM owns facilities 
that are applicable to three of the ten industry segments.  However, NSPM meets the threshold 
for reporting for only one of those industry segments.  Definitions and thresholds of each 
applicable segment are described below. 
 

2.1 Natural Gas Distribution 
 
Definition §98.230(a)(8) 
 
In 40 CFR §98.230(a)(8), a natural gas distribution segment is defined to include the distribution 
pipelines (not interstate transmission pipelines or intrastate transmission pipelines) and 
metering and regulating equipment at metering-regulating stations that are operated by a Local 
Distribution Company (LDC) within a single state that is regulated as a separate operating 
company by a public utility commission or that is operated as an independent municipally-
owned distribution system. This segment also excludes customer meters and regulators, 
infrastructure, and pipelines (both interstate and intrastate) delivering natural gas directly to 
major industrial users and farm taps upstream of the local distribution company inlet. 
 
Threshold §98.231(a)(2) 
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Per 40 CFR §98.231(a)(2), a facility must report emissions from the natural gas distribution 
industry segment only if the emissions sources specified in Subpart W [§98.232(i)] emit 25,000 
metric tons of CO2 equivalent (CO2e) or more per year. The facility definition as applied to the 
distribution segment is defined as the collection of all distribution pipelines and metering and 
regulating equipment at metering-regulating stations that are operated by a single LDC. 
 
NSPM is an LDC under the definition of this rule and will meet the 25,000 metric ton CO2e 
reporting threshold each year; and therefore, would be required to report GHG emissions. 
 

2.2 Onshore Natural Gas Transmission Pipeline 
 
Definition §98.230(a)(10) 
 
In 40 CFR §98.230(a)(10), an onshore natural gas transmission pipeline segment is defined to 
include all natural gas transmission pipelines as defined in §98.238.  Per 40 CFR §98.238, a 
transmission pipeline is defined as a Federal Energy Regulatory Commission (FERC) rate-
regulated Interstate pipeline, a state regulated Intrastate pipeline, or a pipeline that falls under 
the “Hinshaw Exemption” as referenced in the Natural Gas Act. 
 
Threshold §98.231(a)(4) 
 
Per 40 CFR §98.231(a)(4), a facility must report emissions from the onshore natural gas 
transmission pipeline industry segment only if the emissions sources specified in Subpart W 
[§98.232(m)] emit 25,000 metric tons of CO2 equivalent (CO2e) or more per year. The facility 
definition as applied to the natural gas transmission pipeline segment is defined as the 
collection of all Interstate natural gas transmission pipelines that are rate-regulated by FERC, all 
state-regulated Intrastate natural gas transmission pipelines, and all natural gas transmission 
pipelines that fall under the “Hinshaw Exemption”. 
 
NSPM owns natural gas transmission pipeline under the definition of this rule, but will not meet 
the 25,000 metric ton CO2e reporting threshold each year; and therefore, would not be 
required to document and potentially report GHG emissions for this segment.  
 

2.3 Liquefied natural gas (LNG) storage [98.230(a)(6)] 
 
Definition §98.230(a)(6) 
 
Per 40 CFR §98.230(a)(6),  the liquified natural gas (LNG) storage segment includes onshore LNG storage 
vessels located above ground, equipment for liquefying natural gas, compressors to capture and re-
liquefy boil-off-gas, re-condensers, and vaporization units for re-gasification of the liquefied natural gas. 
 
Threshold §98.231(a)(4) 
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Per 40 CFR §98.231(a)(4), a facility must report emissions from the LNG Storage industry segment only if 
the emissions sources specified in Subpart W [§98.232(i)] emit 25,000 metric tons of CO2 equivalent 
CO2e or more per year.  
  
The LNG Storage Segment applies  to NSPM under the definition of this rule; however, it does not meet 
the threshold for reporting. 

3.0 Responsible Personnel 
Responsible personnel are described below either by their regulatory requirements or internal 
data collection requirements. 
 

3.1 Designated Representatives 
Each LDC and onshore natural gas transmission pipeline subject to reporting under this rule 
must select one and only one designated representative (DR), who shall be responsible for 
certifying, signing, and submitting GHG emissions reports and any other submissions for the 
LDC and onshore natural gas transmission pipeline segments to the EPA Administrator. The DR 
is an individual selected by an agreement binding on the owners and operators of the LDC and 
onshore natural gas transmission pipeline.  The DR shall represent and, by his or her 
representations, actions, inactions, or submissions, legally bind each owner and operator of the 
LDC and onshore natural gas pipeline in all matters pertaining to this part, notwithstanding any 
agreement between the DR and such owners and operators. The owners and operators shall be 
bound by any decision or order issued to the DR by the Administrator or a court.  
 
Each LDC and onshore natural gas transmission pipeline may designate one alternate 
designated representative (ADR), who shall be an individual selected by an agreement binding 
on the owners and operators, and may act on behalf of the DR of the LDC and onshore natural 
gas transmission pipeline. The agreement by which the ADR is selected shall include a 
procedure for authorizing the ADR to act in lieu of the DR.  
 
A DR or an ADR may delegate his or her own authority, to one or more individuals, to submit an 
electronic submission to the Administrator provided for or required under this part. These 
individuals are called “agents”. A notice of delegation, signed by the DR or ADR, must be 
submitted prior to the agent acting on behalf of the DR or ADR. 
 
If the DR, ADR, or agent for the LDC or onshore natural gas transmission pipeline changes, a 
revised certificate of representation or notice of delegation must be submitted to EPA. The 
current DR, ADR, and authorized agent(s) are listed in the following table:  
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TABLE 1. 
DESIGNATED REPRESENTATIVE (DR), ALTERNATE DR, AND AGENTS 

 First Name Last Name Job Title Group Email 

Designated 
Representative 

See Certificate 
of 
Representation 

See Certificate 
of 
Representation 

Regional 
Vice 
President, 
Gas 
Operations 

Gas 
Distribution - 
NSPM 

See Certificate of 
Representation 

Authorized 
Agent 

Lee  Dananay Environme
ntal 
Analyst 

Environmental 
Services 

Lee.Dananay@xcelen
ergy.com 

Authorized 
Agent 

Steve Castagneri Environme
ntal 
Analyst 

Environmental 
Services 

Steve.M.Castagneri@
xcelenergy.com  

Authorized 
Agent 

David  Chapman Environme
ntal 
Principal 

Environmental 
Services 

David.Chapman@xce
lenergy.com  

 
 
3.2 Other Responsible Personnel  
List the individuals responsible for data collection during this reporting year: 
 
TABLE 2. 
OTHER RESPONSIBLE PERSONNEL 

First Name Last Name Job Title Group Data Collection 
Responsibilities (i.e., 
data parameter 
collected, frequency, 
contribution to 
emissions calculation, 
etc.) 

David Malek Staff Engineer Gas Engineering Gathering of field data. 
List of metering-regulating 
stations, leak survey co-
ordination, equipment 
inventories, Mendota 
Heights heater gas usage 

Lee Dananay Environmental Analyst Environmental 
Services 

Coordination and 
submittal of report 

 Steve  Castagneri Environmental Analyst Environmental 
Services 

Coordination and 
submittal of report 
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4.0 Emissions Sources and Required Data 
This section describes the data and calculations required for reporting GHGs. 
 

4.1 Natural Gas Distribution Reporting Segment [§98.232(i)] 
 
In 40 CFR §98.232(i), the emissions sources that must be reported for CO2, CH4, and N2O 
emissions for local distribution companies are outlined. The following sources include: 
 

1) Equipment leaks from connectors, block valves, control values, pressure relief valves, 
orifice meters, regulators and open-ended lines at above-grade T-D transfer stations. 

2) Equipment leaks from vaults at below grade transmission-distribution transfer stations. 
3) Meters, regulators, and associated equipment at above grade metering-regulating 

stations. 
4) Equipment leaks at below grade metering-regulating stations. 
5) Pipeline main equipment leaks. 
6) Service line equipment leaks. 
7) Emissions from stationary combustion fuel sources. 
8) Other large release events 
9) Blowdown vent stacks 
10)  Natural gas pneumatic device venting 
11)  Crankcase vents 

 
Subpart W Natural Gas Distribution segment categorizes these emissions sources into distinct 
emissions categories – equipment leak surveys, equipment leaks by population count, 
stationary combustion emissions, other large release events, blowdown vent stacks, natural 
gas pneumatic device venting, and engine crankcase venting. The following sections explain 
the different emissions calculation methodologies and data that will be gathered. 
 
The data elements gathered from the applicable sources in the following sections shall be 
entered into the EPA optional Spreadsheet titled, “Optional Calculation Workbook for Facility 
Recordkeeping Purposes for RY 2017 and Later” to automatically calculate emissions and 
associated reporting elements. Outputs of this calculation workbook will then be manually 
transferred into the “Subpart W: Petroleum and Natural Gas Systems” form for final emissions 
aggregation. This form is then directly uploaded into the EPA e-GGRT reporting tool as the final 
step prior to approval and submittal of the report. 
 
The EPA Optional Subpart W Calculation Tool is located at: 
 
http://www.ccdsupport.com/confluence/display/help/Optional+Calculation+Spreadsheet+Instructions   
 
The EPA Subpart W Integrated Reporting Form is located at: 
 
http://www.ccdsupport.com/confluence/display/help/Reporting+Forms 
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4.1.1 Equipment Leak Surveys [§98.233(q)] 
 
Equipment leaks from connectors, block valves, control values, pressure relief valves, orifice 
meters, regulators and open-ended lines at above-grade T-D transfer stations must be surveyed 
using any of the leak detection methods listed in §98.234(a) except §98.234(a)(2)(ii) at a 
frequency specified per §98.233(q)(1)(vii) or §98.233(q)(1)(viii). These equipment leak 
emissions must be calculated per §98.233(q)(2) or §98.233(q)(3). Leaks must be calculated only 
for emissions sources in streams with gas content greater than 10 percent CH4 plus CO2 by 
weight and tubing systems greater than 0.5 inches in diameter.  
 
Natural gas distribution facilities may choose to conduct leak detection at the T-D transfer 
stations over multiple years, not exceeding a five-year period, to cover all T-D transfer stations. 
If the facility chooses to use the multiple year option, then the number of T-D transfer stations 
that are monitored in each year should be approximately equal across all years in the cycle 
without monitoring the same station twice during the multiple year survey. 
 
In 40 CFR §98.234(a), four acceptable leak detection methods are outlined:  

• optical gas imaging instrumentation,  
• Method 21,  
• infrared laser beam illuminated instrumentation, and  
• acoustic leak detection devices.  

 
For more specifics on when to use the various leak detection methods, see §98.234(a). Xcel 
Energy uses Method 21 for leak detection.   
 
Emissions Calculations – Leak Detection 
 
If a leak is detected at above grade T-D stations, natural gas distribution facilities may use 
methods specified in §98.233(q)(2) (Calculation method 1: Leaker emission factor calculation 
methodology) or §98.233(q)(3) (Calculation method 2: Leaker measurement methodology) to 
calculate emissions from these stations as appropriate. Refer to sections §98.233(q)(2) for 
specific equations and emission factors for Calculation method 1 or sections §98.233(q)(3) and 
(4) if utilizing Calculation method 2. 
 

 
The data that must be gathered and reported from the leak detection survey is detailed in Table 
3 below. 
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TABLE 3. 
DATA REQUIREMENTS FOR SOURCES USING LEAK DETECTION 

Data Element Citation 40 CFR Part 98 Purpose and Source of Data 
Inputs 

Missing data procedures 235 Document missing data procedures and identify 
any data replacements as needed. Annual above-
ground T-D survey results 

Number  of complete equipment 
leak surveys performed during the 
calendar year 

236(q)(1)(ii) Calculation of fugitive emissions from system 
M/R stations 

If performing leak surveys across a 
multiple year cycle, report number 
of years in the cycle 

236(q)(1)(iii) Calculation of fugitive emissions from system 
M/R stations 

Method Used to Conduct Leak 
Surveys  

236(q)(1)(vi) Calculation of fugitive emissions from system 
M/R stations 

Report use of calculation method 1 
or 2 

236(q)(1)(vii) Report calculation method selected for 
determining leak emissions 

Component type 236(q)(2)(ii) Calculation of fugitive emissions from system 
M/R stations 

Leak detection method used 236(q)(2)(iii) Calculation of fugitive emissions from system 
M/R stations 

Emission factor or measurement 
method used 

236(q)(2)(iv) Calculation of fugitive emissions from system 
M/R stations 

Total number of components 
surveyed by type and leak 
detection method 

236(q)(2)(v) Calculation of fugitive emissions from system 
M/R stations 

Total number of leaking 
components by type 

236(q)(2)(vi) Calculation of fugitive emissions from system 
M/R stations 

Average time components are 
assumed to be leaking 

236(q)(2)(vii) Calculation of fugitive emissions from system 
M/R stations 

Annual CO2 emissions in metric 
tons for the component type 

236(q)(2)(viii) Calculation of fugitive emissions from system 
M/R stations 

Annual CH4 emissions in metric 
tons for the component type 

236(q)(2)(ix) Calculation of fugitive emissions from system 
M/R stations 

Total number of above grade 
transmission-distribution transfer 
stations surveyed in calendar year 

236(q)(3)(i) Calculation of fugitive emissions from system 
M/R stations 

Number of M/R runs at above-
grade T-D stations surveyed 

236(q)(3)(ii) Calculation of fugitive emissions from system 
M/R stations 

Average time that M/R runs 
surveyed were operational 

236(q)(3)(iii) Calculation of fugitive emissions from system 
M/R stations 

Number of above-grade T-D 
stations surveyed 

236(q)(3)(iv) Calculation of fugitive emissions from system 
M/R stations 

Number of M/R runs at above-
grade T-D stations surveyed 

236(q)(3)(v) Calculation of fugitive emissions from system 
M/R stations 

Average time that M/R runs 
surveyed were operational 

236(q)(3)(vi) Calculation of fugitive emissions from system 
M/R stations 

M/R run CO2 emission factor based 
on all surveyed T-D stations 

236(q)(3)(vii) Calculation of fugitive CO2 emissions from below 
ground system M/R station runs 

M/R run CH4 emission factor based 
on all surveyed T-D stations 

236(q)(3)(viii) Calculation of fugitive CH4 emissions from below 
ground system M/R station runs 
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Data Element Citation 40 CFR Part 98 Purpose and Source of Data 
If equipment leaks surveys 
performed across multiple years, 
must report: 

236(q)(3)(ix) Calculation of fugitive emissions from system 
M/R stations if leak surveys are conducted across 
multiple years 

 
 
The most current list of T-D transfer stations to be surveyed for leak detections is maintained by  
the Geospatial group and contained within the SAP database. 
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4.1.2 Population Count Methodology [§98.233(r)] 
 
Subpart W specifies that emissions must be calculated using the population count method for 
the following sources on the natural gas distribution system: 
 

1) Equipment leaks from vaults at below grade transmission-distribution transfer stations. 
2) Meters, regulators, and associated equipment at above grade metering-regulating 

stations. 
3) Equipment leaks from vaults at below grade metering-regulating stations. 
4) Distribution main equipment leaks. 
5) Distribution services equipment leaks. 

 
Emissions must be calculated only for sources in streams with gas content greater than 10 
percent CH4 plus CO2 by weight and tubing systems greater than 0.5 inches in diameter. 
 
Emissions Calculation - Population Count [§98.233(r)] 
 
Under the population count methodology, natural gas distribution facility emission sources 
must calculate emissions using Equation W-32B.  The population emission factor must be 
derived from Table W-5 to Subpart W of Part 98 (Default Methane Population Emission Factors 
), and M/R run population emission factors must be derived from Equation W-31 in the Leak 
Detection section to complete Equation W-32B. 

 
 
Where: 
Es,MR,I = annual volumetric emissions of GHGi from all meter/regulator runs at above grade metering regulating 
stations that are not above grade transmission-distribution transfer stations or, when used to calculate emissions 
according to paragraph (q)(9) of this section, the annual volumetric emissions of GHGi from all meter/regulator 
runs at above grade transmission-distribution transfer stations, in scf. 
CountMR = Total number of meter/regulator runs at above grade metering-regulating stations that are not above 
grade transmission-distribution transfer stations or, when used to calculate emissions according to paragraph 
(q)(9) of this section, the total number of meter/regulator runs at above grade transmission-distribution transfer 
stations. 
EFs,MR,i = Meter/regulator run population emission factor for GHGi based on all surveyed above grade transmission-
distribution transfer stations over “n” years, in standard cubic feet of GHGi per operational hour of all 
meter/regulator runs, as determined in Equation W-31 of this section. 
Tw,avg = Average estimated time that each meter/regulator run was operational in the calendar year, in hours per 
meter/regulator run, using engineering estimate based on best available data. 
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TABLE 4. 
DATA REQUIREMENTS FOR SOURCES USING POPULATION COUNT METHODOLOGY  

Data Element Citation 40 CFR Part 98 Purpose and Source of Data 
Inputs 

Below Grade Metering-Regulating Stations: 
 Inlet pressure <100 psig 
 Inlet Pressure 100 to 300 psig 
 Inlet Pressure >300 psig 

Total count of below grade M-R stations 
(including below grade T-D transfer 
stations) 

233(r) Data Reporting Requirements in EPA 
Optional Subpart W Calculation Tool;  
Report or verification from Gas 
Engineering 

Total count of below grade T-D transfer 
stations only 

233(r) Data Reporting Requirements in EPA 
Optional Subpart W Calculation Tool; 
Report or verification from Gas 
Engineering 

Average estimated time that the below 
grade M-R stations (including below grade 
T-D transfer stations) were operational in 
the calendar year (hours) 

233(r) Data Reporting Requirements in EPA 
Optional Subpart W Calculation Tool; 
Report or verification from Gas 
Engineering 

Average estimated time that the below 
grade T-D transfer stations were 
operational in the calendar year (hours) 

233(r) Data Reporting Requirements in EPA 
Optional Subpart W Calculation Tool; 
Report or verification from Gas 
Engineering 

Distribution Mains: 
 Cast Iron 
 Plastic 
 Protected Steel 
 Unprotected Steel 

Total miles of mains 233(r) Data Reporting Requirements in EPA 
Optional Subpart W Calculation Tool; 
Annual Department of 
Transportation(DOT) Pipeline and 
Hazardous Materials Safety 
Administration (PHMSA) 

Average estimated time that the mains 
were operational in the calendar year 
(hours) 

233(r) Data Reporting Requirements in EPA 
Optional Subpart W Calculation Tool; 
Report or verification from Gas 
Engineering 

 Distribution Services: 
 Copper 
 Plastic 
 Protected Steel 
 Unprotected Steel 

Total number of services 233(r) Data Reporting Requirements in EPA 
Optional Subpart W Calculation Tool; 
Annual DOT PHMSA report 

Average estimated time that the services 
were operational in the calendar year 
(hours) 

233(r) Data Reporting Requirements in EPA 
Optional Subpart W Calculation Tool; 
Report or verification from Gas 
Engineering 

Above Grade Metering-Regulating Stations 
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Total number of above grade T-D transfer 
stations at the facility 

233(r) Input for Equation W-32B; Data 
Reporting Requirements in EPA 
Optional Subpart W Calculation Tool 

M-R run population emission factor for 
GHG based on all surveyed above grade T-D 
transfer stations 

233(r) Input of Eq. W-32B; Output of Eq. W-
31 

Total count of above grade M-R stations 
that are not T-D transfer stations at the 
facility 

236(r)(2)(ii) Data Reporting Requirements in EPA 
Optional Subpart W Calculation Tool; 

Average estimated time that the 
meter/regulator runs at all above grade M-
R stations (inclusive of above grade T-D 
transfer stations) were operational in the 
calendar year (hours) 

233(r) and 236(r)(2)(iv) Input for Eq. W-32B; Report or 
verification from Gas Engineering 

Outputs 
Annual CO2 and CH4 emissions in metric 
tons , by emission source type for leaks by 
population count 

236(r)(1)(v) and (vi) Listed under Data Reporting 
Requirements in §236;  Output of 
“Subpart W Calculation Tool” 
spreadsheet; Output of Eq. W-32B 

Annual CO2 and CH4 emissions, in metric 
tons CO2 and CH4, from above grade 
metering-regulating stations that are not 
above grade transmission-distribution 
transfer stations 

236(r)(2)(v) Listed under Data Reporting 
Requirements in §236;  Output of 
“Subpart W Calculation Tool” 
spreadsheet 

 
4.1.3 Stationary Combustion Sources [§98.233(z)] 
The natural gas distribution system must calculate CO2, CH4 and N2O combustion emissions 
from stationary or portable equipment.  
 
External fuel combustion sources with a rated heat capacity equal to or less than 5 mmBtu/hr 
do not need to report combustion emissions. Simply report the type and number of each 
external fuel combustion unit. 
 
Internal fuel combustion sources, not compressor-drivers, with a rated heat capacity equal to or 
less than 1 mmBtu/hr (or the equivalent of 130 hp) do not need to report combustion emissions. 
Simply report the type and number of each internal fuel combustion unit. 
 
All internal fuel combustion units of any heat capacity that are compressor-drivers must be 
reported. Report the total quantity of fuel combusted for all units in the calendar year.  
 
Note: Neither NSP nor PSCo operate natural gas compressor drivers of any heat capacity on 
their distribution systems.  
 
There are two categories of emissions calculations based on the fuel type.  All combustion units 
in the NSPM system burn pipeline quality natural gas, so only those calculations are detailed 
below. 
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Fuels Listed in Table C-1 [§98.233(z)(1)] 
 
The Tier 1 methodology from Subpart C may be used to calculate emissions if the fuel 
combusted in the stationary or portable equipment is listed in Table C-1, or is a blend of the 
fuels in Table C-1. The only direct measurement for the Tier 1 methodology is the mass or 
volume of fuel combusted. All other components of the emissions calculation are default 
values. If the fuel is natural gas and is pipeline quality and has a minimum high heat value of 
950 Btu per standard cubic foot, then the natural gas emissions factor and high heat values 
listed in Tables C-1 and C-2 may be used. 
 
The Tier 1 methodology from §98.33(a)(1)(i) uses the following equations to calculate emissions 
(Eq. C-1, C-1a, or C-1b): 
 

 
 
Where:  
CO2 = Annual CO2 mass emissions for the specific fuel type (metric tons).  
Fuel = Mass or volume of fuel combusted per year, from company records as defined in §98.6 (express mass in short tons for solid fuel, volume 
in standard cubic feet for gaseous fuel, and volume in gallons for liquid fuel).  
HHV = Default high heat value of the fuel, from Table C–1 of this subpart (mmBtu per mass or mmBtu per volume, as applicable).  
EF = Fuel-specific default CO2 emission factor, from Table C–1 of this subpart (kg CO2/mmBtu).  
1 *10-3 = Conversion factor from kilograms to metric tons. 
 

 
 
Where: 
CO2 = Annual CO2 mass emissions from natural gas combustion (metric tons). 
Gas = Annual natural gas usage, from billing records (therms). 
EF = Fuel-specific default CO2 emission factor for natural gas, from Table C–1 of this subpart (kg CO2/mmBtu). 
0.1 = Conversion factor from therms to mmBtu 
1*10-3 = Conversion factor from kilograms to metric tons. 

 

 
 
Where: 
CO2 = Annual CO2 mass emissions from natural gas combustion (metric tons). 
Gas = Annual natural gas usage, from billing records (mmBtu). 
EF = Fuel-specific default CO2 emission factor for natural gas, from Table C–1 of this subpart (kg CO2/mmBtu). 
1*10-3 = Conversion factor from kilograms to metric tons. 

 
 
The Tier 1 methodology from §98.33(c)(1) uses the following equation to calculate emissions of 
CH4 and N2O (Eq. C-8, C-8a, or C-8b): 
 
 
CH4 or N2O = 1 x 10-3 * Fuel * HHV * EF (Eq. C-8) 
 
Where:  
CH4 or N2O = Annual CH4 or N2O emissions from the combustion of a particular fuel (metric tons).  
Fuel = Mass or volume of fuel combusted per year, from company records or directly measured by a fuel flow meter, as applicable (mass or 
volume per year).  

Docket No. E999/CI-07-1199; G008, 
G002, G011/CI-23-117; G999/CI-21-565 

Reply Comments 
Attachment A - Page 31 of 42



HHV = Default high heat value of the fuel from Table C–1 of this subpart; alternatively, for Tier 3, if actual HHV data are available for the 
reporting year, you may average these data using the procedures specified in paragraph (a)(2)(ii) of this section, and use the average value in 
Equation C-8 (mmBti per mass or volume) 
EF = Fuel-specific default CH4 or N2O, from Table C–2 of this subpart (kg CH4 or N2O per mmBtu).  
1 *10-3 = Conversion factor from kilograms to metric tons. 

 
 
 

 
 
Where: 
CH4 or N2O = Annual CH4 or N2O emissions from the combustion of natural gas (metric tons). 
Fuel = Annual natural gas usage, from gas billing records (therms). 
EF = Fuel-specific default emission factor for CH4 or N2O, from Table C–2 of this subpart (kg CH4 or N2O per mmBtu). 
0.1 = Conversion factor from therms to mmBtu 
1*10-3 = Conversion factor from kilograms to metric tons. 

 

CH4 or N2O = 1 × 10−3 * Fuel * EF     (Eq. C-8b) 

Where: 
CH4 or N2O = Annual CH4 or N2O emissions from the combustion of natural gas (metric tons). 
Fuel = Annual natural gas usage, from gas billing records (therms). 
EF = Fuel-specific default emission factor for CH4 or N2O, from Table C–2 of this subpart (kg CH4 or N2O per 
mmBtu). 
1*10-3 = Conversion factor from kilograms to metric tons. 
 
Units that Combust Field Gas, Process Vent Gas, a Blend of Field and Vent Gas, or Natural Gas 
That Is Not Pipeline Quality [§98.233(z)(2)] 
 
For fuel combustion units that combust field gas, process vent gas, a blend of the 
aforementioned fuels, or natural gas that is not of pipeline quality or that has a high heat value 
of less than 950 Btu per standard cubic feet, calculate combustion emissions as follows:  
 
According to §98.233(z)(2)(i), you may use company records to determine the volume of fuel 
combusted in the unit during the reporting year. 
 
According to §98.233(z)(2)(ii), if you have a continuous gas composition analyzer on fuel to the 
combustion unit, you must use these compositions for determining the concentration of gas 
hydrocarbon constituent in the flow of gas to the unit. If you do not, calculate the appropriate 
gas compositions for each stream of hydrocarbons going to the combustion unit using (u)(2), 
which specifies using the most recent gas composition based on available sample analysis from 
the field. 
 
Note: There are no stationary combustion sources on the NSPM or PSCo gas distribution systems 
that combust field gas, process vent gas, or gas that is not pipeline quality. 
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Table 5 lists the data elements that must be recorded for stationary combustion units.  
 
TABLE 5. 
DATA REQUIREMENTS FOR STATIONARY COMBUSTION SOURCES  

Data Element Citation 40 CFR Part 98 Purpose and Source of Data 
Inputs 

Report whether there are any external fuel 
combustion units with a rated heat capacity 
less than or equal to 5 mmBtu/hr 

236(z)(1) Data Reporting Requirements 
in EPA Subpart W Reporting 
Form; Environmental Services 

Report whether there are any internal 
combustion units that are not compressor-
drivers, with a rated heat capacity less than 
or equal to 1 mmBtu/hr 

236(z)(1) Data Reporting Requirements 
in EPA Subpart W Reporting 
Form; Environmental Services 

Type of combustion unit 236(z)(1)(ii) Data Reporting Requirements 
in EPA Subpart W Reporting 
Form; Environmental Services 

Total number of combustion units meeting 
the criteria in 236(z)(1) 

236(z)(1)(iii) Data Reporting Requirements 
in EPA Subpart W Reporting 
Form; Environmental Services 

Report whether there are any external fuel 
combustion units with a rated heat capacity 
greater than 5 mmBtu/hr 

236(z)(2)ii Data Reporting Requirements 
in EPA Subpart W Reporting 
Form; Environmental Services 

Report whether there are any internal 
combustion units that are not compressor-
drivers, with a rated heat capacity greater 
than 1 mmBtu/hr 

236(z)(2)ii Data Reporting Requirements 
in EPA Subpart W Reporting 
Form; Environmental Services 

Report whether there are internal fuel 
combustion units of any heat capacity that 
are compressor-drivers 

236(z)(2)(ii) Data Reporting Requirements 
in EPA Subpart W Reporting 
Form; Environmental Services 

Type of combustion unit 236(z)(2)(v) Data Reporting Requirements 
in EPA Subpart W Reporting 
Form; Environmental Services 

Type of fuel combusted 236(z)(2)(iii) Data Reporting Requirements 
in EPA Subpart W Reporting 
Form; Environmental Services 

Quantity of fuel combusted in calendar year 
and unit of measure 

236(z)(2)(iv); 33(a) and (c) Data Reporting Requirements 
in EPA Optional Subpart W 
Calculation Tool; 
Environmental Services 

High heating value of fuel Table C-1; 33(a) and (c) Input to equation C-1 or C-8; 
Table C-1 

Fuel-specific emission factor Table C-1 and C-2; 33(a) and (c) Input to equation C-1 or C-8; 
Table C-1 and C-2 

Outputs 
Report total CO2, CH4, and N2O emissions in 
metric tons of CO2, CH4, and N2O for each 
combustion unit 

236(z)(2)(viii), (ix), and (x) Data Reporting Requirements 
in EPA Subpart W Reporting 
Form; Output from equation C-
1 or C-8 
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Refer to the EPA Optional Subpart W Calculation Tool, EPA Subpart W Integrated Reporting 
Form and supporting engineering documents for the list of current combustion sources, located 
in Environmental Services shared files for the applicable reporting year. 
 
4.1.4 Other Large Release Events [§98.233(y)] 
 
Other large release events are defined as release events other than blowdowns for which there 
are no established methodologies to appropriately estimate the emissions. Note that the 
distribution systems in PSCo and NSP-MN fall under the LDC exemption from the super emitter 
regulations specified in part §60.5371 and as such are not subject to the notification 
requirements specified in §98.233(y)(6). 
 
Other large release events are releases that qualify for reporting if they meet or exceed the 
methane emission rate of 100 kg/hr or greater as specified in §98.233(y)(1)(ii). These releases 
are generally the result of damages to system piping from 3rd party organizations and are 
tracked by the damage prevention groups. 
 
Estimate the volume and mass emissions of CH4 and CO2 released according to methods 
specified in §98.233(y)(2) through (5). 
 
Report the data elements for other large release events as specified in §98.236(y)(2) through 
(10). 
 
4.1.5 Blowdown Vent Stacks [§98.233(i)] 
 
Calculate CO2 and CH4 blowdown vent stack emissions from qualifying planned or emergency 
blowdowns and excluding any emissions associated with the Other Large Release Events source 
in accordance with §98.233(i). Report blowdowns only if the unique physical volume is greater 
than or equal to 500 cubic feet unique physical volume as determined by §98.233(i)(1).  If 
blowdown vent stacks are routed to a flare, calculate annual emissions of CH4, CO2, and N2O 
as specified in §98.233(n). 
 
Calculate CO2 and CH4 emissions from blowdowns not routed to a flare as specified in 
§98.233(i)(2) through (4) as applicable. 
 
Report the data elements for blowdowns not routed to a flare as specified in §98.236(i)(1).  
 
4.1.6 Natural Gas Pneumatic Device Venting [§98.233(a)] 
 
Calculate CH4 and CO2 emissions from natural gas pneumatic device venting using the 
applicable methods specified in §98.233(a).  NSP-MN and PSCo will elect to calculate emissions 
from pneumatic devices, if present, using methods specified in §98.233(a)(4) “Calculation 
Method 4”. 
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Report the data elements for pneumatic devices as specified in §98.236(b)(6). 
 
4.1.7 Crankcase Vents [§98.233(ee)] 
 
For each reciprocating internal combustion engine with a rated heat capacity greater than 1 
mmBtu/hr (or 130 horsepower), calculate annual CH4 mass emissions using methods specified 
in §98.233(ee)(1) or (2). 
 
Report the data elements for crankcase vents as specified in §98.236(ee). 
 
Note: There are no internal combustion engines of a heat capacity equal to greater than 1 
mmBtu/hr present on the distribution systems. 

5.0 Monitoring and Quality Assurance Procedures (§98.234)  
This section describes equipment and methods used for monitoring, the calibration 
requirements for that equipment, as well as repairs, recordkeeping, and missing data 
requirements.   
 

5.1 Optical Gas Imaging Instrument 
 
Emissions detected by the optical gas imaging instrument is a leak unless screened with 
Method 21 monitoring, in which case 10,000 ppm or greater is designated a leak. An optical gas 
imaging instrument must be used for all sources that are inaccessible and cannot be monitored 
without elevating the monitoring personnel more than 2 meters above a support surface.  The 
optical gas imaging instrument will be operated in accordance with the instrument 
manufacturer’s operating parameters. 
 

5.2 Method 21 
 
If an instrument reading of 10,000 ppm or greater is measured, this is considered a leak. 
 

5.3 Infrared Laser Beam Illuminated Instrument 
 
Emissions detected by the infrared laser beam illuminated instrument is a leak unless screened 
with Method 21 monitoring, in which case 10,000 ppm or greater is designated a leak. The 
infrared laser beam illuminated instrument will be operated in accordance with the instrument 
manufacturer’s operating parameters. 
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5.4 Acoustic Leak Detection Device 
 
Use the acoustic leak detection device to detect through-valve leakage. Use the instrument 
manufacturer’s calculation methods to quantify the through-valve leak. A leak is defined as 3.1 
scf per hour or greater. The acoustic leak detection device will be operated in accordance with 
the instrument manufacturer’s operating parameters. 
 

5.5 Flow Meters, Composition Analyzers and Pressures Gauges 
 
Xcel Energy uses appropriate standard methods published by consensus-based standards 
organizations or industry standard practices for quality assurance, maintenance and repair of 
monitoring systems, flow meters, and other instrumentation used to provide data for Subpart 
W. Consensus-based standards organization include, but are not limited to, ASTM International, 
the American National Standards Institute (ANSI), the American Gas Association (AGA), the 
American Society of Mechanical Engineers (ASME), the American Petroleum Institute (API), and 
the North American Energy Standards Board (NAESB). Xcel Energy follows ANSI standards. 
 
Xcel Energy utilized various makes and models of gas meters. Meter accuracy testing or 
calibration will depend on the meter type.  Required accuracy testing is completed based on 
the type of meter, the associated meter specifications, and industry standard practice.   Xcel 
Energy has programs for determining the in-service performance of gas meters. Xcel Energy 
testing program and requirements for the specific type of gas meter used are documented in 
the Gas Meter Test Program for each operating company and are maintained in Gas 
Engineering.   In addition, NSPM Gas Engineering maintains records of current tariff provisions 
on measurement for the NSPM distribution system. These tariff provisions identify information 
such as how gas is measured at the meter, how often, and how the meters are calibrated.  All 
meter data for gas distribution are maintained by Gas Engineering. 
 

5.6 MISSING DATA PROCEDURES (§98.235) 
 
A complete record of all estimated and/or measured parameters is required, including the 
procedures used to substitute an unavailable value. Recordkeeping requirements must be 
followed as listed in §98.237(f).  Unless addressed below, for each missing value of any activity 
data, you must substitute data values using the best available estimate of the parameter, based 
on all applicable and available process or other data. 
 
For missing data for stationary or portable combustion sources that use calculation methods of 
98 Subpart C, missing data procedures in Subpart C are used. 
 
For missing values of a parameter which are measured quarterly or more frequently (e.g., flow 
meters), you must substitute the arithmetic average of the quality-assured (QA’d) values of that 
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parameter immediately preceding and immediately following the missing data incident.  If the 
“after” value is not obtained by the end of the year, you may use the “before” value for 
substitution.  If no QA’d data is available prior to the missing data incident, you must use the 
first QA’d value obtained after the missing data period. 
 
For each missing value of a parameter that should have been measured annually, you must 
repeat the estimation or measurement activity for those sources as soon as possible, including 
in the subsequent calendar year if missing data are not discovered until after December 31 of 
the year in which data are collected, until valid data for reporting are obtained. Data developed 
and/or collected in a subsequent calendar year to substitute for missing data cannot be used 
for that subsequent year's emissions estimation. Where missing data procedures are used for 
the previous year, at least 30 days must separate emissions estimation or measurements for 
the previous year and emissions estimation or measurements for the current year of data 
collection. 
 
For each missing value of a parameter that should have been measured biannually (every two 
years), you must conduct the estimation or measurement activity for those sources as soon as 
possible in the subsequent calendar year if the estimation or measurement was not made in 
the appropriate year (first year of data collection and every two years thereafter), until valid 
data for reporting are obtained. Data developed and/or collected in a subsequent calendar year 
to substitute for missing data cannot be used to alternate or postpone subsequent biannual 
emissions estimations or measurements. 
 
For the first 6 months of required data collection, facilities that become newly subject to this 
subpart W or facilities that are currently subject to this subpart W and that acquire new sources 
from another facility that were not previously subject may use best engineering estimates for 
any data that cannot be reasonably measured or obtained according to the requirements. 
 

5.7 Data Reporting Requirements 
 
The following information needs to be included in the annual reports in addition to the data in 
tables 1 through 6.  The annual report is due to EPA by March 31 of each year for GHG 
emissions in the previous calendar year.  The reports will be submitted electronically, using the 
e-GGRT reporting tool. 
 
 
 
 
 
 
 
 
 
 

Docket No. E999/CI-07-1199; G008, 
G002, G011/CI-23-117; G999/CI-21-565 

Reply Comments 
Attachment A - Page 37 of 42



TABLE 6. 
OTHER DATA REPORTING REQUIREMENTS 

Data Element  Citation 40 CFR 
98 

Purpose and Source of Data 

Supplier name and physical street address including 
the city, state, and zip code. 

3(c)(1) Data reporting requirement in E-
GGRT; Agent entry 

Year and months covered by the report. 3(c)(2) Data reporting requirement in E-
GGRT; Agent entry 

Date of submittal. 3(c)(3) Data reporting requirement in E-
GGRT; Agent entry 

A written explanation, as required under §98.3(e) if 
you change emission calculation methodologies 
during the reporting period. 

3(c)(6) Data reporting requirement in E-
GGRT; Agent entry 

Each data element for which a missing data 
procedure was used according to the procedures of 
an applicable subpart and the total number of hours 
in the year that a missing data procedure was used 
for each data element. 

3(c)(8) Data reporting requirement in E-
GGRT; Agent entry 

A signed and dated certification statement provided 
by the designated representative of the owner or 
operator, according to the requirements of 
§98.4(e)(1). 

3(c)(9) Data reporting requirement in E-
GGRT; DR/ADR verification 

Report annual emissions in metric tons of CO2e for 
each GHG separately. 

236(a)(8) Data reporting requirement in E-
GGRT; Output from Subpart W 
Reporting Form Introduction Tab 

Quantity of natural gas received at all custody 
transfer stations in the calendar year (mscf) 

236(aa)(9)(i) Output of Subpart NN report for 
NSPM 

Quantity of natural gas withdrawn from in-system 
storage in the calendar year (mscf) 

236(aa)(9)(ii) Output of Subpart NN report for 
NSPM 

Quantity of natural gas added to in-system storage 
in the calendar year (mscf) 

236(aa)(9)(iii) Output of Subpart NN report for 
NSPM 

Quantity of natural gas delivered to end users (mscf) 236(aa)(9)(iv) EIA-176 Report and as reported in 
Subpart NN report for NSPM 

Quantity of natural gas transferred to third parties 
such as other LDCs or pipelines (mscf) 

236(aa)(9(v) Output of Subpart NN report for 
NSPM 

Quantity of natural gas consumed by the LDC for 
operational purposes (mscf) 

236(aa)(9)(vi) Annual Site Report from Facilities 
and Retail and Customer 
Accounting 

Estimated quantity of gas stolen in the calendar year 
(mscf) 

236(aa)(9)(vii) Collections  Groups North and 
South provide Gas Diversion data, 
or volume of gas as determined 
from historic averages from each 
system.    

 
LOCATION AND FORMAT OF REQUIRED RECORDS 
 
The natural gas distribution system (LDC) is required to keep additional records that are not 
submitted with the annual report. The LDC must be able to present these records in case of an 
inspection by the EPA.  All records must be retained for a period of three years. 
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TABLE 7. 
REQUIRED RECORDS 

Record Type Citation 
40 CFR 
98 

Department 
Maintaining 
Records 

Format of 
Records 

Location of Records 

A list of all units, operations, 
processes, and activities for which 
GHG emission were calculated. 

3(g)(1) Environmental 
Services 

Electronic  Environmental Services 
shared files for the applicable 
reporting year. 

The data used to calculate the 
GHG emissions for each unit, 
operation, process, and activity, 
categorized by fuel or material 
type. These data include but are 
not limited to the following 
information:  

(i) The GHG emissions 
calculations and methods used.  
(ii) Analytical results for the 
development of site-specific 
emissions factors.  
(iii) The results of all required 
analyses for high heat value, 
carbon content, and other 
required fuel or feedstock 
parameters.  
(iv) Any facility operating data 
or process information used for 
the GHG emission calculations.  

3(g)(2) Environmental 
Services 

Electronic Environmental Services 
shared files for the applicable 
reporting year. 

The annual GHG reports 3(g)(3) Environmental 
Services 

Electronic Environmental Services 
shared files for the applicable 
reporting year. 

Missing data computations. For 
each missing data event, also 
retain a record of the cause of the 
event and the corrective actions 
taken to restore malfunctioning 
monitoring equipment. 

3(g)(4) Environmental 
Services 

Electronic Environmental Services 
shared files for the applicable 
reporting year. 

A written GHG Monitoring Plan. 3(g)(5) Environmental 
Services 

Electronic Environmental Services 
common Mandatory 
Reporting Rule shared files 

The results of all required 
certification and quality assurance 
tests of continuous monitoring 
systems, fuel flow meters, and 
other instrumentation used to 
provide data for the GHGs 
reported under this part. 

3(g)(6) Gas Engineering Electronic Gas Engineering 

Docket No. E999/CI-07-1199; G008, 
G002, G011/CI-23-117; G999/CI-21-565 

Reply Comments 
Attachment A - Page 39 of 42

file://es.xcelenergy.com/SharedData/ES-ESG-ES/EnvSvcsTechSvcs/CorporateReporting/Common/EPA_MRR/MonitoringPlans/01%20PSCo/Subpart%20W/2020%20Review/Gas
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Record Type Citation 
40 CFR 
98 

Department 
Maintaining 
Records 

Format of 
Records 

Location of Records 

Maintenance records for all 
continuous monitoring systems, 
flow meters, and other 
instrumentation used to provide 
data for the GHGs reported under 
this part. 

3(g)(7) Gas Engineering Electronic Gas Engineering 

Dates on which measurements 
were conducted 

237(a) Gas Engineering Electronic Gas Engineering 

Results of all emissions detected 
and measurements 

237(b) Gas Engineering Electronic Gas Engineering 

Calibration reports for detection 
and measurement instruments 
used 

237(c) Gas Engineering Electronic Gas Engineering 

Inputs and outputs of calculations 
or emissions computer model 
runs for engineering estimations 
of emissions 

237(d) Environmental 
Services 

Electronic Environmental Services 
shared files for the applicable 
reporting year. 

The records required under 
§98.3(g)(2)(i) shall include an 
explanation of how company 
records, engineering estimation, 
or best available information are 
used to calculate each applicable 
parameter under this subpart. 

237(e) Environmental 
Services 

Electronic Environmental Services 
common Mandatory 
Reporting Rule shared files 

 
ADDITIONAL DOCUMENTATION   
 
This section should include an explanation of any assumptions used for the emissions 
calculations. 
 

• Analyst to add information as necessary. 
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5.8 Monitoring Plan Revision History 
 
TABLE8. 
DOCUMENTATION OF REVISIONS TO MONITORING PLAN 

Plan Version Date of Revision Element Revised Personnel Completing 
Revision 

1.0 02/27/2011 Original Plan Laura Doze, Environmental 
Policy & Services 

2.0 05/06/2013 Updated to current version of regulation, 
completed missing data elements 

Jonathan Amos, 
Environmental Policy & 
Services 

3.0 9/26/2014 Updated responsible personnel as 
warranted.  Incorporated Greenhouse Gas 
Reporting Rule Technical revisions from 
2011 and 11/29/2013, updated Data 
Requirements Tables 3 and 4, updated list 
of combustion units, and added additional 
Subpart C equations. 

Amanda Kuhl and Jonathan 
Amos, Environmental 
Services 

4.0 12/14/15 Updated responsible personnel as 
warranted.   

Judy Herman, 
Environmental Services 
Conrad Miller, Gas Capacity 
Planning XS 

5.0 09/30/2016 Updated responsible personnel.  
Incorporated regulation changes 
throughout document for new onshore 
natural gas transmission pipeline 
blowdowns segment and changes to 
regulation for leak detection, population 
count, and stationary combustion.  
Updated T-D transfer station survey list. 

Leslie Strong, Environmental 
Services; Michael Miller, Gas 
Capacity Planning XS 

6.0 04/30/2018 Updated responsible personnel, 
regulatory references, equipment leak 
surveys, combustion sources, and quality 
assurance sections. 

Judy Herman, 
Environmental Services 
(contractor) and Lacey 
Johnson Environmental 
Services 

6.1 10/31/2018 Updated Table 1, Emissions Calculations, 
and Appendix C 

Lacey Johnson, 
Environmental Services; 
Mike Miller and Rich Hosch, 
Gas Capacity Planning XS 

6.2 9/27/2019 Updated responsible personnel added 
Moorhead heater to Table 5. 

Steve Castagneri, 
Environmental Services; 
David Malek, Gas 
Engineering; DeeDee Brook, 
Gas Capacity Planning 

6.3 11/30/2020 Updated responsible personnel and 
location of records. Updated EPA form 
names and data upload process. Updated 
section 2.3, Updated Table 7, stolen gas 
purposes and sources of data. 

Steve Castagneri, 
Environmental Services; 
David Malek, Gas 
Engineering, DeeDee Brook 
& Mike Miller, Gas Capacity 
Planning 
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6.4 9/10/2021 Updated DR/ADR, responsible personnel, 
list of stationary combustion units. 

Steve Castagneri, 
Environmental Services 

6.5 10/31/2022 Updated DR/ADR, & location of files. 
Removed appendices A,B,C due to 
redundancy, refer to current year 
calculation tool, reporting from, 
supporting files, and relevant sections of 
Part 98, Subpart W for information on leak 
survey stations, default EFs, and most 
current leak survey forms. 

Steve Castagneri, 
Environmental Services 

6.6 9/14/2023 Updated DR/ADR table Steve Castagneri, 
Environmental Services 

6.7 9/30/2024 Updated DR information in Table 1 Steve Castagneri, 
Environmental Services 

6.8 9/22/2025 Updated the following sections and tables 
to account for 2024 EPA Subpart W 
updates: Sections 4.1, 4.1.1, 4.1.2. 
Updated tables 4,5 and 6 and renumbered 
all tables. Removed section 5.6 as it was 
no longer applicable. Added sections 4.1.4 
through 4.1.7, which describe the 
calculation and reporting of emissions for 
newly added sources. 

Steve Castagneri, 
Environmental Services 
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MN State Residential Commercial Industrial Industrial - Transportation Electric Power Electric Power - Transportation Total Retail
2010 33,497,830 17,468,462 15,690,611 8,338,134 859,431 7,411,399 83,265,867
2011 32,244,110 18,068,844 15,476,782 9,601,320 93,075 7,308,574 82,792,705
2012 29,711,564 15,950,952 13,110,482 9,999,113 147,404 16,480,147 85,399,662
2013 38,574,786 20,498,009 14,391,565 10,067,807 132,419 14,801,412 98,465,998
2014 40,552,201 22,227,846 14,337,854 10,294,367 136,024 7,590,634 95,138,926
2015 33,008,429 18,755,418 12,522,242 10,767,338 93,559 14,342,337 89,489,323
2016 31,966,021 17,790,193 12,808,241 10,275,343 132,343 17,004,968 89,977,109
2017 34,302,118 19,808,250 13,238,386 12,078,944 115,221 14,862,689 94,405,608
2018 39,229,258 22,989,032 13,900,550 12,016,596 150,539 24,665,369 112,951,344
2019 40,616,140 23,650,182 14,023,134 12,124,914 196,880 38,153,151 128,764,401
2020 37,155,304 21,411,798 12,712,335 12,714,980 193,974 30,873,665 115,062,056
2021 35,286,911 20,733,036 11,466,496 12,849,790 160,465 38,287,916 118,784,614
2022 41,156,174 24,984,741 11,631,395 13,127,093 156,365 20,192,049 111,247,817
2023 35,470,580 22,242,132 11,117,304 12,708,227 152,463 30,310,131 112,000,837
2024 33,038,318 20,747,781 9,977,144 11,262,989 108,948 40,795,821 115,931,001
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CERTIFICATE OF SERVICE 
 
 
I, Victor Barreiro, hereby certify that I have this day served copies of the foregoing 
document on the attached list of persons. 
 
 

xx by depositing a true and correct copy thereof, properly enveloped 
with postage paid in the United States mail at Minneapolis, Minnesota      

 
 xx electronic filing 
 

 
DOCKET NOS. E999/CI-07-1199 
  G008, G002, G011/CI-23-117 
   G999/CI-21-565 
       
 
Dated this 21st day of November 2025 
 
/s/ 
____________________________ 
Victor Barreiro 
Regulatory Administrator 
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  !"#$% &$'() %"#$%*+$'(),"#"+-(+(./0*123 4$++()2-"45+$1$6"'728(.�9/(+10 ::;�<25-=<$>-=�<-.((-<5$-(�?@;;4$++("62'$)4&A�BBC;:D+$-(%<-"-() E'(1-.2+$1<(.#$1( &2 FG??HHIJJ$1$"' K<"3"+-="&2..$) )"3"+-="+2..$),"''$"+-(+(./0*123 L+-(.)-"-(728(.�"+%M$/=-N236"+0 :;;�?)-<-.((-�<E7I�O2>@B?N(%".P"6$%)�L9AB:C;QG;@B?D+$-(%<-"-() E'(1-.2+$1<(.#$1( &2 FG??HHIJJ$1$"'
 RP5))('' I')2+ .2')2+,=16%*123 S(".-'"+%N2+)53(.)728(.�!$)-.$1- 7I�O2>:CT4"%$)2+<!A�BF;C:G;:CTD+$-(%<-"-() E'(1-.2+$1<(.#$1( &2 FG??HHIJJ$1$"' UV(+(.$1&2-$1( P()$%(+-$"'D-$'$-$()!$#$)$2+ .()$%(+-$"'*5-$'$-$(),"/*)-"-(*3+*5) IJJ$1(�2J�-=(9--2.+(0V(+(."'�GP()$%(+-$"'D-$'$-$()!$#$)$2+ ?C;;�OP4W28(.CCB4$++()2-"<-<-*�7"5'4&A�BB?;?G:?@?D+$-(%<-"-() E'(1-.2+$1<(.#$1( X() FG??HHIJJ$1$"'
 YZ(#$+ P(5-=(. [.(5-=(.,3+1(+-(.*2./ 4&�N(+-(.�J2.E+#$.2+3(+-"'9%#21"10 :Q�EE>1="+/(<-A�<-(�:;Q<-*�7"5'4&A�BB?;?G?QQFD+$-(%<-"-() E'(1-.2+$1<(.#$1( &2 FG??HHIJJ$1$"' \P2](.-�Z* <"=. ])"=.,(")-.$#(.*1226 E")-�P$#(.E'(1-.$1�728(.N226(."-$#( 7*I*�O2>::F4"%$)2+<!A�BF;C:D+$-(%<-"-() E'(1-.2+$1<(.#$1( &2 FG??HHIJJ$1$"' ̂ Z"0 <1=."(%(. [)1=."(%(.,3$++[2-"*123 4$++[2-"728(. B@;?�@:+%9#(�<V."+%_2.[)�&!ABT:;?D+$-(%<-"-() E'(1-.2+$1<(.#$1( &2 FG??HHIJJ$1$"' ̀ 7"- W.()('(. 6"-*a16'"8,1231")-*+(- 7"5')2+�M"8IJJ$1(�MW! CCCB�bFF-=�<-.((-<5$-(�::CE%$+"�4&ABBC@BD+$-(%<-"-() E'(1-.2+$1<(.#$1( &2 FG??HHIJJ$1$"'KcZ".(+ W0'(. [-0'(.,+%*/2# L+%5)-.$"'N233$))$2+2J�&2.-=!"[2-" ?C-=�_'22.Q;;�E*O25'(#".%9#(+5(A!(6-*�C;BO$)3".1[&!A�BTB;BD+$-(%<-"-() E'(1-.2+$1<(.#$1( &2 FG??HHIJJ$1$"'KdE'$e"](-= b(J(' ("8(J(',J'"=(.-0G=22%*123 4$))25.$�P$#(.E+(./0<(.#$1() B:B�7".[�<-<-(�CF;<"$+-�7"5'4&A�BB?;@D+$-(%<-"-() E'(1-.2+$1<(.#$1( &2 FG??HHIJJ$1$"'
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 !"#$%& '#()*( +#$%&,#()*(-.//0.&*(&(+1%23#4 5&*(+)*.*(6#,(+�.&78019*:#4;.&% <==�>0+)*�?*?@:(7.+".;07)�5ABC<D=EF&0*(7?*.*() @/(3*+#&03?(+G03( H# IJEEKKLMM030./
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 !"#$%&' ($&)* %$&)*+,"#$%&'-./)0&1+#/, 2/)0&1�34$"5*&16�778 9:�;�<5$�;5;5&�=9::!"**&%>/'"0!?6�99@:AB=@CDE*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05J F'"K%L&5$ ('.)"#$ '%'.)"#$-L'M&0/M)#&+#/, N'M&0/M)#& =9<<C4(OFP7HHQRPOPEQSFFQ(6�C<=<=E*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05T U%)1 (,L%#$ V%,L%#$-0'">05)&%,"*#+/)V ;'">05)&%,6�R*#+ DCWX�;4Y"''%V&�7//>Q$%*$%00&*!?6�99X=WE*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05Z S)"05"*& (*.&)0/* [%*.&)0/*-V)&%5&),*V%0+#/, U)&%5&)!"**&0/5%�U%06R*#+ =C::�Q%)."*%'7%*&8H�N/\�WCD]%)"L%M'5�!?699:A=E*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05^ ;M0%* ()*5K 0%)*5K-,%*[%5/,*+V/G Q"51�HI�!%*[%5/ 8+H+�N/\�XX<D!%*[%5/�!?69<::ABXX<DE*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05_ !%)% (0#$&,%* ,%)%+[+%0#$&,%*-\#&'&*&)V1+#/, #̀&'�F*&)V1 @=@�?"#/''&5!%''�]'�9!"**&%>/'"0!?6�99@:=E*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05a P1%* N%M,5)/V )1%*+L%M,5)/V-05%5&+,*+M0 !"**&0/5%2&>5�/Ib/M0"*V @::�4%L%0$%;5�?�;5&�@::;5+�8%M'�!?699=:AE*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05c d&00"#%�7 N%1'&0 e&00"#%+L%1'&0-05/&'+#/, ;5/&'�P"G&0�778 ==9:�=D5$�;5?4�;5&�XA94%0$"*V5/*2Q6�A::X<E*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05f P%*.%'' N&#[ )L&#[X-g,+#/, 4%05&!%*%V&,&*5P&*&g%L'&F*&)V16�7+7+Q+ =:A=�!%"*�;5b/M05/*�Ò 6WW::AE*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05 h 2%G". N&*.&) .L&*.&)-&%)5$eM05"#&+/)V F%)5$eM05"#& =::=�U�;5)&&5?4;M"5&�=:::4%0$"*V5/*2Q6�A:::=E*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05  Q$)"05"*% N&**"*V #$)"05"*%+L&**"*V-#&*5&)>/"*5&*&)V1+#/, Q&*5&)8/"*5F*&)V1!"**&0/5%�U%0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05 J ('"#"% N&)V&) %'"#"%+&+L&)V&)-\#&'&*&)V1+#/, #̀&'�F*&)V1 @=@�?"#/''&5!%''!"**&%>/'"0!?6�99@:=E*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05 T ;%0$% N&)V,%* 0%0$%+L&)V,%*-05%5&+,*+M0 8ML'"#�E5"'"5"&0Q/,,"00"/* F'&#5)/*"#;&)G"#& i&0 A=B9<9HII"#"%';&)G"#&7"05 Z !"[& N/MV$*&) ,"#$%&'+'+L/MV$*&)-\#&'&*&)V1+#/, #̀&'�F*&)V1 @=@�?"#/''&5!%''!"**&%>/'"0!?6�99@:=E*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05 ̂ O", N)"*[,%* 5",+L)"*[,%*-VG5&'+#/, U%).&*�Y%''&1O&'&>$/*&Q/,>%*1�.jLj%U%).&*�Y%''&1O&#$*/'/V"&0 A:<�Y%*#&(G&�;8H�N/\�A9CF)0["*&�!?69<9X9E*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ A=B9<9HII"#"%';&)G"#&7"05
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 ! "#$$%&' ()*+,- ./)*+,-0#11&$&23*. ",--&4*$#5*'&) 67�8&4$9:;&),*)9$)&&$<:1:$%�"=>??@7AB-,$&+�9$#$&4 C1&3$)*-,39&)D,3& =* AEF?G?HII,3,#19&)D,3&J,4$ K ",L& (:11 .,L&2/:1104$#$&2.-2:4 5:/1,3�B$,1,$,&4M*..,44,*- EAE�N$%�51#3&C#4$>�9:,$&6?79$2�5#:1�"=>??E7EB-,$&+�9$#$&4 C1&3$)*-,39&)D,3& O&4 AEF?G?HII,3,#19&)D,3&J,4$ P Q*+&),3L M#.&)*- )*+&),3L23#.&)*-0I$)23*. R)*-$,&)M*..:-,3#$,*-4*I�",--&4*$#>S-32 E@7�9*:$%M1,-$*-TD&-:&Q*3%&4$&)�=O>EUGUGB-,$&+�9$#$&4 C1&3$)*-,39&)D,3& =* AEF?G?HII,3,#19&)D,3&J,4$ V T-+)&' M#.;&#: #-+W30.-;,;&$)#+&423*. ",--&4*$#�5,;&X)#+&4T44*3,#$,*- 6?6�8�N$%4$)&&$4$�;#:1�"=>??E7AB-,$&+�9$#$&4 C1&3$)*-,39&)D,3& =* AEF?G?HII,3,#19&)D,3&J,4$YZ [#.&4 M#-#+#W \#.&423#-#+#W0#]24$#$&2.-2:4 HII,3&�*I�$%&T$$*)-&W&̂-&)#1�FQ&4,+&-$,#1B$,1,$,&4<,D,4,*- 9:,$&�EU77UU?",--&4*$#�9$29$2�5#:1�"=>??E7EB-,$&+�9$#$&4 C1&3$)*-,39&)D,3& =* AEF?G?HII,3,#19&)D,3&J,4$Y X%*.#4 M#)14*- $%*.#423#)14*-0&+IF)&23*. C<R�Q&-&'#/1&C-&)]W E7�A-+�9$�=C9$&2�U77",--&#;*1,4"=>�??UE6B-,$&+�9$#$&4 C1&3$)*-,39&)D,3& =* AEF?G?HII,3,#19&)D,3&J,4$YY "&1*+&& M#)14*-M%#-] .&1*+&&23#)14*-3%#-]03&-$&);*,-$&-&)]W23*. M&-$&)5*,-$C-&)]W ?7?�=,3*11&$"#11",--&#;*1,4"=>�??U7AB-,$&+�9$#$&4 C1&3$)*-,39&)D,3& =* AEF?G?HII,3,#19&)D,3&J,4$Y_ H1,D,# M#))*11 *1,D,#303:/.,--&4*$#2*)] M,$,̀&-4�B$,1,$W(*#)+�*I",--&4*$# 66A",--&4*$#�9$8E6G79$2�5#:1�"=>??E7EB-,$&+�9$#$&4 C1&3$)*-,39&)D,3& =* AEF?G?HII,3,#19&)D,3&J,4$Ya "#)]#)&$ M%&)-&Fb&-+),3L 3%&)-&F%&-+),3L0I)&4%F&-&)]W2*)] R)&4%�C-&)]WU7@�9#,-$5&$&)�9$)&&$>9:,$&�AA79$2�5#:1�"=>??E7AB-,$&+�9$#$&4 C1&3$)*-,39&)D,3& =* AEF?G?HII,3,#19&)D,3&J,4$Yc M*+W M%,14*- 33%,14*-0])&#$&).-]#423*. )̂&#$&)",--&4*$#�̂#4>S-32�d�̂)&#$&)"=X)#-4.,44,*->JJM Ee77�M#)+,-#1J-5H�(*f�Ne@R#),/#:1$�"=>??7AEB-,$&+�9$#$&4 C1&3$)*-,39&)D,3& =* AEF?G?HII,3,#19&)D,3&J,4$Y! Q#W M%*g:&$$& )3%*g:&$$&0#];23*. T]�5)*3&44,-]S-32 EAN77�8&4$<*+]&�Q*#+5H�(*f�A7UNH.#%#�=C>G@E76FA7UNB-,$&+�9$#$&4 C1&3$)*-,39&)D,3& =* AEF?G?HII,3,#19&)D,3&J,4$YK [*%- M*II.#- \*%-0\*%-3*II.#-2-&$ TTQ5 @NE�X:f&+*(1D+29$>�J*:,4�"H>G6EEeFA7UUB-,$&+�9$#$&4 C1&3$)*-,39&)D,3& =* AEF?G?HII,3,#19&)D,3&J,4$YP 9%&), M*.&) 4%&),23*.&)0I$)23*. R)*-$,&)M*..:-,3#$,*-4M*);*)#$,*- E?77"#3M*)L1&TD&�9CM%#)1&4$*-8h>�A?6eGB-,$&+�9$#$&4 C1&3$)*-,39&)D,3& =* AEF?G?HII,3,#19&)D,3&J,4$
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 ! "#$#%&' ()**#%'#+,,)%$#-. ')**#%'#/0,,)%$#-.102/.,0,#/*$/3. 455&'#�)5�,6#+,,)%$#-"#$#%07�89#:0%,*#$,)5�()**#%'# ;;<=&$$#.),0>,%##,�>3&,#?;@@>,/�A037�=BC<<?@?D$&,#E�>,0,#. F7#',%)$&'>#%G&'# H#. I?8<J<455&'&07>#%G&'#K&.,LM N#0$ ()*.,)'O P#0$/')*.,)'O/EQ''12*0&7/')* >,/�A037�R<@ SIT�J,6�>,�F>,/�A037�=BC<<?@JD$&,#E�>,0,#. F7#',%)$&'>#%G&'# B) I?8<J<455&'&07>#%G&'#K&.,LU B)06 ()%E)Q0 $)061Q3&7E&$2E#'0%Q/)%2 V3&7E&$29#'0%Q)$&W0,&)$()07&,&)$ RR<T;�X#%%&$2Y&#Z�9%&G#K#Z#.�9FC?TT<[D$&,#E�>,0,#. F7#',%)$&'>#%G&'# B) I?8<J<455&'&07>#%G&'#K&.,L "#)%2# (%)'O#% 2Z&77'1$0Z)/)%2 B)%,6�+*#%&'0$\0,#%�455&'# <@TR�]#0,.+G#$3#K0O#�F7*)=BC�<<@;ID$&,#E�>,0,#. F7#',%)$&'>#%G&'# B) I?8<J<455&'&07>#%G&'#K&.,LL >#,6 9#=#%%&,, .#,6/E#*#%%&,,1'#$,#%:)&$,#$#%2-/')* (#$,#%A)&$,F$#%2-=&$$#.),0�"0. <@<�B&')77#,=077=&$$#0:)7&.=BC�<<;@ID$&,#E�>,0,#. F7#',%)$&'>#%G&'# B) I?8<J<455&'&07>#%G&'#K&.,L̂ N0*#. 9#$$&.,)$ P0*#./%/E#$$&.,)$1_'#7#$#%2-/')* '̀#7�F$#%2->#%G&'#.C�a$'/ ;?;�B&')77#,=077C�;@?8[=&$$#0:)7&.=BC�<<;@?D$&,#E�>,0,#. F7#',%)$&'>#%G&'# B) I?8<J<455&'&07>#%G&'#K&.,Lb c)* 9&'O7&'6 ,E&'O7&'61*$,%0E#./)%2 =&$$#.),0V3&7E&$2�d()$.,%3',&)$c%0E#.�()3$'&7 R<R�\/�S,6�>,e*�?@<>0&$,�A037=BC�<<?@ID$&,#E�>,0,#. F7#',%)$&'>#%G&'# B) I?8<J<455&'&07>#%G&'#K&.,Lf N/ 9%0O#X0*&7,)$ 60*&7,)$15%#.68#$#%2-/)%2 g%#.6�F$#%2- ;@[�>,�A#,#%>,�>,#�R<@>0&$,�A037=BC�<<?@?D$&,#E�>,0,#. F7#',%)$&'>#%G&'# B) I?8<J<455&'&07>#%G&'#K&.,Lh V%&0$ FE.,%)* Q%&0$#1'3Q*&$$#.),0/)%2 (&,&W#$.�D,&7&,-V)0%E�)5=&$$#.),0 RRI=&$$#.),0�>,>,#�\?RJ@>0&$,�A037=BC�<<?@?D$&,#E�>,0,#. F7#',%)$&'>#%G&'# B) I?8<J<455&'&07>#%G&'#K&.,Li (0&,7&$ F&'6,#$ #&'6,#$15%#.68#$#%2-/)%2 g%#.6�F$#%2- ;@[�>,�A#,#%>,�jR<@>,/�A037�=BC<<?@ID$&,#E�>,0,#. F7#',%)$&'>#%G&'# B) I?8<J<455&'&07>#%G&'#K&.,L! N)6$ g0%%#77 P50%%#771&7.%/)%2 a$.,&,3,#�5)%K)'07�>#758e#7&0$'# ISI@�F/�II$E>,a$.,&,3,#�5)%K)'07�>#758e#7&0$'#=&$$#0:)7&.=BC�<<;@JD$&,#E�>,0,#. F7#',%)$&'>#%G&'# B) I?8<J<455&'&07>#%G&'#K&.,M̂ >60%)$ g#%23.)$ .60%)$/5#%23.)$1.,0,#/*$/3. 9#:0%,*#$,)5�()**#%'# [<�S,6�A70'#F�>,#�I[@>0&$,�A037=BC�<<?@?8I?T[D$&,#E�>,0,#. F7#',%)$&'>#%G&'# B) I?8<J<455&'&07>#%G&'#K&.,Û =&O# g&,#%*0$ *&O#5&,#%*0$17&Q#%,-E&G#%.&5&#E/')* K&Q#%,-9&G#%.&5&#Ea$,#%$0,&)$07 <J@@�BX&26Z0-�?JT=&$$#0:)7&.=BC�<<;I[8R@TJD$&,#E�>,0,#. F7#',%)$&'>#%G&'# B) I?8<J<455&'&07>#%G&'#K&., ̂ =0%O g).,#% *0%O16)3.&$25&%.,*$/)%2 X)3.&$2�g&%.,=&$$#.),0 ITJ@�(#$,%#A)&$,#�9%&G#e).#G&77#�=BC<<??RD$&,#E�>,0,#. F7#',%)$&'>#%G&'# B) I?8<J<455&'&07>#%G&'#K&.,
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 ! "#$%& '(%)$* +,(%)$*-+.#)%/(*$0$*1 "2345 67�".88+9:%)%;%�<;�=".88+9�:%)%;%>4?�@@77A3).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8  H%(I++ '#9)89& 9)9(/I-#&/0$*1 3BJ:*(K*(%8.*) @@L�M�5;%1&B8:N.$%/*�2"?FLFF73).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8 O P%8(.$Q J%(*,%+* K/%(*,%+*-1)/(*$9(&0$*1 >.))9&*8%J(*$9(&5&&*$.%8.*) 7RFL�=)9(/IP%(Q�H(.C9B#.89�SRLLB8�P%#+�>4?@@7L63).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8 T =;U%(; J%(C9I /%(C9I9;-%*+0$*1 <9&.;9)$9 RD�"%U8*)�B8B%.)8�P%#+>4?�@@7LD3).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8 V W%19& J./)%$ X/./)%$-#$&#&%0*(/ 3).*)�*,:*)$9()9;B$.9)8.&8& 7�4�"%B%++9�B8B89�7YLZ:N.$%/*�2"?FLFLD3).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8 [ H9\\.9 J*9889+ ;9\\.90/*9889+-N9))9K.)0#& P%(8)9(&N.K�*)M%&89�%);=)9(/I DA6@�MN.89]9%(�5C9�4B89�R@L>%K+9U**;>4?�@@7LY3).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8 ̂ _*;;�W0 J#9((9(* 8*;;0/#9((9(*-Q#8%Q(*$Q0$*1 #̀8%Q�<*$Q�""P B#.89�7A@LDDL�B*#8NB.a8N�B8(998>.))9%K*+.&>4?�@@ZLDE7ZD@3).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8Ob "%#(% c%./N8 +N%./N8-K,K.0)98 P%(8)9(&N.K�,*(P*+.$I�2)89/(.8I PG]�D@7R51N9(&8�>5?L7LLZ3).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8Od .̀1 c%C9I Q.10N%C9I-1.))9%K*+.&1)0/*C :.8I�*,>.))9%K*+.& R@L�B*#8N�@8NB8(998?B#.89�R7@>>.))9%K*+.&>4?�@@Z7@3).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8Oe PN.+.K c%I98 KN%I98-XQ9))0$*1 W0�̀9))9;I�%);5&&*$.%89&?�2)$0 @AL�:*+*).%+P%(Q�H(.C9B#.89�RL@<*&U9++�J5?RLLA@ERAAL3).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8O! 5;%1 c9.)9) %N9.)9)-;%Q*8%9+9$8(.$0$*1 H%Q*8%�=+9$8(.$5&&*$.%8.*) ZRLL�DDL8N�B8M'%(1.)/8*)>4?�@@LDZ3).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8O 5))989 c9)Q9+ 1#.-1)#8.+.8I.)C9&8*(&0*(/ >.))9&*8%�38.+.8I2)C9&8*(& Z7R�M%$*#8%B8(998SDRLB80P%#+�>4?@@7L73).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8OO W*I+I)�: c*,,1%)>%+#9/ X*I+I)0N*,,1%)1%+#9/-U9$9)9(/I/(*#K0$*1 >.))9&*8%=)9(/I<9&*#($9& DF6@�7Z@8N�B8M<*&91*#)8>4?�@@LF63).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8OT >.$N%9+ c*KK9 +#DR-.\9UDR0*(/ "*$%+�3).*)�DR?20]0=0M0 ZZ@�=8)%B8(998B890�F7B80�P%#+�>4?@@7LF3).89;�B8%89& =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+B9(C.$9".&8OV >9/%) c*I9 19/%)0N*I9-1.))9%K*+.&1)0/*C :.8I�*,>.))9%K*+.& @L@�'*#(8N5C9�B0 =+9$8(*).$B9(C.$9 4* D7E@F@G,,.$.%+
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 !""#$%&'!( )*�++,-+."!/#0�1/$/#( 1#23!4#5!(/67 8&" 9:"/#2 ;&"<=:"/#2>':"?<&2? @A#2!4$"�5:"?@((&4!$/!&" ,BCD&"4&20!$@3#1$!"/�E$:' )*�++-CF."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/6M N2$3!( 8$4&O(&" /2$3!(<;$4&O(&">A0:<4&A P2#$/�E'$!"()$/:2$'�P$(D&A%$"Q ,CC�)�,/=�1/R!(A$24S�)T*+U+C-."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/VW 8&=" 8$!A#X ;&="<;$!A#X>=#""#%!"<:( G"3!2&"A#"/Y�G"#2?QT#%$2/A#"/ZC-�,/=�@3#�1 !""#$%&'!( )*�++,-+."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/V[ @'$" 8#"S!"( $;>;#"S!"($/'$\<4&A 8#"S!"(�$/�5$\ HB+C]#''&\/$!'�@3#< $2$/=&"�̂5*FFC+C."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/V_ !̀4=$20 8&="(&" 2!4S<;&="(&">'$\A&((<4&A  &((�Y�R$2"#// -+C�1<�+/=1/2##/1:!/#�-HCC !""#$%&'!( )*�++,CH."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/Va 1$2$= 8&="(&"E=!''!%( (;%=!''!%(>(/&#'<4&A 1/&#'�̀!3#(�55E FF�1&:/=1!b/=�1/2##/1:!/#�,HCC !""#$%&'!( )*�++,CH."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/Vc R2#"0$" 8&20$" O;&20$">?%!(0<"#/ P2#$/�E'$!"(d"(/!/:/#�YR!&#4&"&AQD&$'!/!&"�&L� ) HUC-�H-(/�@3#1�1/#�HHC !""#$%&'!( )*�++,CZ."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/V6 T$3!0 e$!'O&:2"# #0S>2#3'"?<4&A G̀f�5)P*�55D -CCH�GA%(&"0̀.'Q((#(�E@*-JB,U."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/VV T e$'A&" 0S$'A&">A\A&<&2?  !((!((!%%!g$/#2(=#0 $"$?#A#"/K2?$"!X$/!&" H+HH� $2(=$''1/�)G !""#$%&'!( )*�++,-UIFFHB."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/Vh g!''!$A e#"\&2/=Q \!''>3&/#(&'$2<&2? -�1&:/=T#$2O&2"�1/1/#�HCCCD=!4$?&�d5*JCJCF."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/V7 1$A:#'R< e#/4=:A (S#/4=:A>S#""#0QI?2$3#"<4&A e#""#0Q�YP2$3#"*D=$2/#2#0 -+C�1�+/=�1/1/#�ZCC !""#$%&'!( )*�++,CH."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/VM 9:0(&" e!"?(/&" =:0(&">4:2#A"<&2? EK�R&b�Z-HG'Q� )*++ZF-."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/hW 2̂$"S e&='$(4= L2$"S<S&='$(4=>(/$/#<A"<:(  !""#(&/$E&'':/!&"D&"/2&'@?#"4Q +HC�5$L$Q#//#0̀�)<1/<�E$:'� )*++-++."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/h[  $2S e2#(&\!S AS2#(&\!S>$4###<&2? @A#2!4$"D&:"4!'�L&2�$"G"#2?QIGLL!4!#"/G4&"&AQ +HB�-,/=�1/)g*�1:!/#�JCCg$(=!"?/&"TD*�HCC,+."!/#0�1/$/#( G'#4/2&"!41#23!4# )& H-I+J+KLL!4!$'1#23!4#5!(/
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 ! "#$%&&' ()*+', -.)*+',/0,'12',3-01+4$%3 5,'12',6#--'+%21�51+78-$4 9:;;�<1,=#-1&>-?@�A%B�C:DE1,#F1)&2�6"7GG;H9I-#2'=�J212'+ K&'$2,%-#$J',L#$' "% H9MGNG@OO#$#1&J',L#$'>#+2 P A,'-=1 (Q&' F.Q&'/+2*1)&$R13F',4$%3 J24�?1)&�S,'1<R13F',�%O<%33',$' T;9�"�U%F',2J2,''2J)#2'�9G;J2�?1)&�6"7GG9;9I-#2'=�J212'+ K&'$2,%-#$J',L#$' "% H9MGNG@OO#$#1&J',L#$'>#+2 V <1,3'& >1-'Q $1,3'&4&1-'Q/+2%'&4$%3 J2%'&�U#L'+�>>? WW�J%)2RJ#B2R�J2,''2J)#2'�TH;;6#--'1*%&#+6"7�GGT;HI-#2'=�J212'+ K&'$2,%-#$J',L#$' "% H9MGNG@OO#$#1&J',L#$'>#+2 X ?'=', >1,+%- *&1,+%-/&1,.#-R%OO31-4$%3 >1,.#-�Y%OO31-Z1&Q�[�>#-=0,'-7>2=4 DW;;�"%,31-<'-2',�Z,#L'J)#2'�9;;;A&%%3#-02%-6"7�GGTWCI-#2'=�J212'+ K&'$2,%-#$J',L#$' "% H9MGNG@OO#$#1&J',L#$'>#+2 \ U%F',2 >'3+ 1=3#-#+2,12#%-/=32M$0+4$%3 Z6]�<&'1,�51+J%&)2#%-+ 9:9HG�Ĵ9HG2R�<2])1&12#-�@U7:C;NHI-#2'=�J212'+ K&'$2,%-#$J',L#$' "% H9MGNG@OO#$#1&J',L#$'>#+2  U1$R'& >'%-1,= ,1$R'&4&'%-1,=/$#43%-2#$'&&%43-4)+ <#2Q�%O6%-2#$'&&% G;G�̂1&-)2�J2J2'�96%-2#$'&&%6"7�GGWNHI-#2'=�J212'+ K&'$2,%-#$J',L#$' "% H9MGNG@OO#$#1&J',L#$'>#+2 _ S--#' >'L'-+%-E1&. 1--#'&O/$)F3#--'+%214%,0 <#2#̀'-+�I2#&#2QA%1,=�%O6#--'+%21 WWH6#--'+%21J2,''27�J)#2'^9WN;J24�?1)&�6"7GG9;9I-#2'=�J212'+ K&'$2,%-#$J',L#$' "% H9MGNG@OO#$#1&J',L#$'>#+2 a 61,01,'2 >'L#- 31,01,'24&'L#-/+#',,1$&)F4%,0 J#',,1�<&)F"%,2R�J21,<R1*2', HW;;�6Q,2&'SL'�J2'�HN;J24�?1)&�6"7GG99TI-#2'=�J212'+ K&'$2,%-#$J',L#$' "% H9MGNG@OO#$#1&J',L#$'>#+2_b S3Q >#F',.%c+.#13Q414&#F',.%c+.#/B$'&'-',0Q4$%3 d$'&�K-',0Q T9T�"#$%&&'261&&C2R�E&%%,6#--'1*%&#+6"7�GGT;9M9::WI-#2'=�J212'+ K&'$2,%-#$J',L#$' "% H9MGNG@OO#$#1&J',L#$'>#+2_e JQ=-#' >#'F +Q=-#'4&#'F/+212'43-4)+ Z'*1,23'-2%O�<%33',$' DG�C2R�?&1$'K1+27�J)#2'HD;J24�?1)&�6"7GG9;9I-#2'=�J212'+ K&'$2,%-#$J',L#$' "% H9MGNG@OO#$#1&J',L#$'>#+2_! f1+%- >%%+ g1+%-4&%%+/$'-2',*%#-2'-',0Q4$%3 <'-2',?%#-2K-',0QU'+%),$'+<%,*4 G;G�"#$%&&'261&&W,=�E&%%,6#--'1*%&#+6"7�GGT;HI-#2'=�J212'+ K&'$2,%-#$J',L#$' "% H9MGNG@OO#$#1&J',L#$'>#+2_P (1L#21 61#-# .31#-#/c#4,,4$%3 (6�K-',0Q<%-+)&2#-07�>>< :N9�"�>%+2^%%=+�U=@$%-%3%c%$^87�GW;NNI-#2'=�J212'+ K&'$2,%-#$J',L#$' "% H9MGNG@OO#$#1&J',L#$'>#+2_V <R,#+2#-' 61,h)#+ ,'0)&12%,Q4,'$%,=+/B$'&'-',0Q4$%3 d$'&�K-',0Q T9T�"#$%&&'261&&6"99D;M;CM6<S6#--'1*%&#+6"7�GGT;9I-#2'=�J212'+ K&'$2,%-#$J',L#$' "% H9MGNG@OO#$#1&J',L#$'>#+2
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 ! "#$%& '()*+(%% ,#()*+(%%-%./)$*#()*+(%%01.# '$%%,)�234)$,56,5*,57�89 :;<�=0�>?+=?),,?=/$?,�;@<<'$55,(A.%$*'B7�CC@<;D5$?,E�=?(?,* "%,1?).5$1=,)F$1, B. ;:GC>C2HH$1$(%=,)F$1,I$*? J I$5E( '()?$5,K %#()?$5,K-(/)$0.)L 9L)$1/%?/)(%D?$%$K(?$.5M,*,()1+N5*?$?/?, 5/%%�5/%%7�5/%%D5$?,E�=?(?,* "%,1?).5$1=,)F$1, B. ;:GC>C2HH$1$(%=,)F$1,I$*? O '()& '()?$5P( #()&0(0#()?$5P(-Q1,%,5,)L&01.# R1,%�"5,)L&�N51 @:@�B$1.%%,?'(%%S?+�T%..)'$55,(A.%$*'B7�CC@<:D5$?,E�=?(?,* "%,1?).5$1=,)F$1, B. ;:GC>C2HH$1$(%=,)F$1,I$*?  U()&% '(QV,%% E#(QV,%%-+&E).0#W01( '(5$?.W(�X&E). Y><�8.)?(L,9F,�TI�:>82�4.Q�Z:C7=?(?$.5�'($5[$55$A,L�'47MY\�;8@\(5(E( "%,1?).5$1=,)F$1, B. ;:GC>C2HH$1$(%=,)F$1,I$*? ] ")$1( '1\.55,%% ,#11.55,%%-,%A10.)L "5F$).5#,5?(%I(V�̂�8.%$1&\,5?,) YC�"0�[(1P,)U)$F,7�=/$?,:><<\+$1(L.�NI7><><:D5$?,E�=?(?,* "%,1?).5$1=,)F$1, B. ;:GC>C2HH$1$(%=,)F$1,I$*?]_ (̀&%.) '1B($) ?(&%.)-L)$E%(W0.)L >>Z�\(AA=?),,?=(5�T)(51$*1.\97�a@::<D5$?,E�=?(?,* "%,1?).5$1=,)F$1, B. ;:GC>C2HH$1$(%=,)F$1,I$*?]b =()(+ ',(E *()(+0#,(E-V,1,5,)L&L)./A01.# '"M\ 5/%%�5/%%7�5/%%D5$?,E�=?(?,* "%,1?).5$1=,)F$1, B. ;:GC>C2HH$1$(%=,)F$1,I$*?]c 6.*,A+ ',&,) d.*,A+0#,&,)-(L0*?(?,0#50/* 2HH$1,�.H�?+,9??.)5,&e,5,)(%�GM,*$E,5?$(%D?$%$?$,*U$F$*$.5 4),#,).̀V,)7�=/$?,:@<<@@C'$55,*.?(=?),,?=?�8(/%�'B7CC:<:G;:Y:D5$?,E�=?(?,* "%,1?).5$1=,)F$1, B. ;:GC>C2HH$1$(%=,)F$1,I$*?]f =?(1& '$%%,) *?(1&0#$%%,)-#$55,(A.%$*#50L.F \$?&�.H'$55,(A.%$* YC<�=0�C?+=?),,?M..#�'�Y<:'$55,(A.%$*'B7�CC@:CD5$?,E�=?(?,* "%,1?).5$1=,)F$1, B. ;:GC>C2HH$1$(%=,)F$1,I$*?]g U(F$E '.,%%,) E#.,%%,)-(%%,?,01.# '$55,*.?(8.V,) "%,1?).5$1=,)F$1, B. ;:GC>C2HH$1$(%=,)F$1,I$*?]! 95E),V '.)(?KP( (5E),V0#.)(?KP(-*?.,%01.# =?.,%�M$F,*�II8 YY�=./?+=$Q?+�=?�=?,@;<<'$55,(A.%$*'B7�CC@<;D5$?,E�=?(?,* "%,1?).5$1=,)F$1, B. ;:GC>C2HH$1$(%=,)F$1,I$*?]J "F(5 '/%+.%%(5E ,#/%+.%%(5E-#51,5?,)0.)L '$55,*.?(\,5?,)�H.)"5F$).5#,5?(%9EF.1(1& :a:aD5$F,)*$?&�9F,[�=?,�C:C=($5?�8(/%'B7�CC:<:D5$?,E�=?(?,* "%,1?).5$1=,)F$1, B. ;:GC>C2HH$1$(%=,)F$1,I$*?]O 9%(5 '/%%,) (%(5-L),,5E,%0.)L "5,)L&�̂"5F$).5#,5?(%\.5*/%?$5L :::<�[,*?9F,5/,M,E�[$5L'B7�CC<>>D5$?,E�=?(?,* "%,1?).5$1=,)F$1, B. ;:GC>C2HH$1$(%=,)F$1,I$*?
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 ! "#$%& '&()&*+ ,&()---./0)&*123#) 4##5+6&7*8+9,+60%�:$7$6+; <=.>�.>7?�@8+AB*,,+&5#1*;B'C�DD=-EF,*7+G�A7&7+; 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7  4&61 '+1;#, 3,+1;#,/),3++2#60 4+,7+6�K#69,+60%�&,G9,8*6#,)+,7 H.H�<6G�@8+�'A7+�D>-B*,,+&5#1*;B'C�DD=-.F,*7+G�A7&7+; 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7MNNO&8*G '*1+; G&8*G2,*1+;/&8&,7+,+60%23#) B*,,+;#7&B$,*3*5&1�"#P+6@0+,3% HH-�A#$7?A*Q7?�A76++7A$*7+�.<--B*,,+&5#1*;B'C�DD=-HF,*7+G�A7&7+; 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7MNMR*11 '*;;+, P,*;;+,/),3++2#60 4+,7+6�K#69,+60%�&,G9,8*6#,)+,7 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7MNS4$67*; '#6G0&&6G ,#6G0&&6G/K6+;?I+,+60%2#60 :6+;?�9,+60% =-T�A&*,7"+7+6�A76++7A$*7+�<D-A7�"&$1�B'CDD.-HF,*7+G�A7&7+; 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7MNUA&)&,7?&'#66*; ;&)&,7?&,#66*;/&11*&,7+,+60%23#) V,7+6;7&7+�"#P+6&,G�L*0?74#)5&,% H--�.;7�A76++7A9�"J�W#Q<D.4+G&6�X&5*G;V@C�DH=->I-<D.F,*7+G�A7&7+; 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7MNYB2R*11*&) JZW6*+, [#[6*+,/)#(1&P23#) B*11+6�JZW6*+,\+,;+,C�"2@2 .H-�A�>7?�A7A7+�H=--B*,,+&5#1*;B'C�DD=-HF,*7+G�A7&7+; 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7MN]X*3 JZ4#,,+11 6*3/06*G1&[2#60 6̂*GL&[ H.H-F,*8+6;*7%�@8+W+6_+1+%�4@C=̀E-=F,*7+G�A7&7+; 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7MNa4&6#1�@2 J8+61&,G #8+61&,G/1+0&1+376*32#60 L+0&1+376*3�IJ8+61&,G�L&PJKK*3+ ...-�R+;7@8+,$+X+G�R*,0B'C�DD->>F,*7+G�A7&7+; 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7MNb 6̂+0 "&1)+6 05&1)+6/06+&7+6),0&;23#) 6̂+&7+6B*,,+;#7&�̂&;CV,32 .̀--�4&6G*,&1L,"J�W#Q�ÈT:&6*[&$17�B'CDD-H.F,*7+G�A7&7+; 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7MN!\+;;*3& "&1)+6O+,*0 (+;;*3&25&1)+6IG+,*0/;7&7+2),2$; JKK*3+�#K@G)*,*;76&7*8+c+&6*,0; >--�X#[+67�A7'"J�W#Q>=>H-A72�"&$1�B'CDD.>=F,*7+G�A7&7+; 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7MN @,7#,*# "&6*;* &5&6*;*/;&3%623#) A&3%69,8*6#,)+,7FA@�LL4 <<<-R&;?*,07#,W18GA7+�=--@61*,07#,�d@CHHH-.F,*7+G�A7&7+; 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7MMN W6+7 "+,3+ [6+75+,3+/),*512#60 B*,,+;#7&V,7+6K&*7?�"#P+6&,G�L*0?7 .->�R&8+61%"1&3+O$1$7?�B'CDDT-<F,*7+G�A7&7+; 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7MMM L*;& "+7+6;#, 1*;&2625+7+6;#,/Q3+1+,+60%23#) =.=�'*3#11+7B&11�:L�EB*,,+&5#1*;B'C�DD=-.F,*7+G�A7&7+; 91+376#,*3A+68*3+ '# H.ID>DJKK*3*&1A+68*3+L*;7
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