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Executive Summary

ICF International has beearsled by American Petroleum Institute (API) to evaluate tbstand benefit
impact of the PHMSA safety regulatiproposal (Part 191 and 192) dated April 8, 206t does not
O2YAaARSNI AYTF2NXIGAZ2Y LINBaSyidiSR AifcludesS alidgfihgNike
methodology and assumptions of the PHMSA st benefit calculationsand making changes as
necessanas well as determingany missing costs not indad in the PHMSA cost analysis.

4S8N

ES.1 Overall Summary of Gathering and Transmission Results

The table below displayis/ CQ & 2 @ Sshilpredent WaReaiosiel 15 Fears with a discount rate of 7%
¢KSaS NBadzZ 6a AyOf dzRS Lih GaéringSaditrangrhissiGas welf 2N) Q& a A Y
NB DA aA 2y a RIA2alcilabns for! c6s8 and benefits iboth sectors.In this analysis,he low
estimatebenefits have beenreduced from $3,234nillion to $306 million, the high estimate benefits from

$3,738 million to $568 milliariThe overall cos have increased frorh | a { $5Q7amillion to the ICF

estimate of$33,416million. The sections belowrovidethe explanatiors behind these difference

Tablel
Summary of 15 Year Net Present Value Benefits and Costs for Transmission and Gathering Liné
(Millions; 2015% 7% Discount Rate)
ICF Missing a_nd Revised PHMSA RIA 2
: Calculations!
Topic Area
Benefits- | Benefits- Costs Benefits- | Benefits- Costs
Low High Low High
Re-establish MAOP, Verify $138.7 $401.0 $772.3| $2,953.5| $3,457.5 $267.0
Material Properties, and
Integrity Assessment Outside
HCAs
Field Repair of Damages n.e. ne.| $3,578.2 n.e. n.e. $33.0
(More Timely Repairs)
Management of Change Proce $16.4 $16.4 $12.3 $16.5 $16.5 $10.5
Improvement
Corrosion Control $96.1 $96.1 $114.6 $82.5 $82.5 $94.5
Pipeline Inspection Following $4.7 $4.7 $63.2 $4.5 $4.5 $1.5
Extreme Events
MAOP Exceedance Reports af n.e. n.e. $2.9 n.e. n.e. $3.0
Records Verification
Launcher/Receiver Pressure $6.7 $6.7 $0.4 $6.0 $6.0 $0.0
Relief
Expansion of Gathering $43.3 $43.3| $28,872.2 $169.5 $169.5 $189.0
Regulation
Total for Gathering and $305.9 $568.2| $33,4161 | $3,234.0f $3,738.0f $597.0
Transmission Sectors
n.e. = not estimated
1. Figures for ICF Missing and Revised Calcidas do not account for select costs as outlined in Section 4 o
report.
2. PHMSA RIAvalues displayed are the average annual values in TabtedEfhe RIA multiplied by 15 to get
the 15 year value. This may be slightly off due to rounding in Tabl6.ES

powered byperspective 1
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ES.ZSummary oGathering Sector
ICF determines that many of the costs associatétl the gathering sector are completely missing from
the PHMSA RIA calculatiofasthrough o) or are incorrectly calculated (p throughae§ follows:

Executie Summary

(a) The RIA does not account for tiwp-front time and associated casto interpret the rule and
RSGUSNNAYS LILX AOFoAfAGE G2 @FNR2dza LIALIS aS3YSy

(b) The proposal requirefl92.607)- t £ 2 LISNI G2N&E GSNAFE LIALIStEAYS Yl
traceable, verifiable, and complete material docwhé I ( A 2 y to buBdO@ riNdiediat testing
of their pipe. The RIA does ncdlculate thecostof this requirement.

(c) The proposal require$192.619, 192.624jhat all operators determine or verify Maximum
Allowable Operating Pressure (MAOP)Is requiremat creates substantial costs for operators
who must determine MAOFSome gathering operators either canndtlize the fiveyear look
back periodor do not already know MAOPfthose operators thaknow the MAOP or canse
the 5year lookback optionall must verify if located in Class 3, Class 4 Mwderate or High
Consequence AreaVCA orHCA respectively location. TheRIA does not include theost of
MAOP determination for such operators.

(d) The proposal requires (191.23) operators to report safetgted conditions including the
exceedance of MAOP. An operator must know the MAOP to know if this exceedance occurs, which
requires the determination of MAOP. This applies to all pipeline, regardless of regulation. The RIA
does not account for this cost.

(e) The proposal requires (192.163) operators to construct compressor buildings under certain
standards. The RIA does not include this cost to build a noncombustéikrial building for new
compressor stations built in the future that would not have this reeumient without the
proposal.

(f) The proposal requirefl92.706) operators perform periodic leak surveysl assessment3he
RIA assumes thaiperators fixall conditiors found during surveys. Howevegmeoperatorsmay
only monitorcertainconditionsandmay notnecessarily fithem within a set timeframeThe RIA
does not considerhte cost of fixinghese monitoredconditiors. Additionally, the RIA does not
take into account the incremental cost to fix a large numbecarfditions within an accelerated
timeframe

(g) The proposal requires (192.321) operatofsabovegroundplastic pipe in operation for greater
than two yeargnstall such pipelin@elow ground with a specified minimum cover. The RIA does
not include the cost fore-installing existing plastigipe below ground.

(h) The proposal requires (192.105) operators to design newly installed pipeline under certain
material standardsThis might require higher grade steels, thicker walls, or the substitution of
steel for plastic and composite$he RIA doesat include the incremental costs for installing
higher grade gathering pipe in the future than currently necessary to comply with the proposed
design requirements for pipe.

(i) The proposal requires (192.183) operators to constargtinstalled vaults underartain design
requirements.The RIA does not include the incremental costs to comply with specific structural
design requirements for vaults on new gathering lines installed in the future.

() The proposal requires (19219 and 192.62¢ operators to assessewly defined moderate
consequence areas (MCA) frAOP determination and verificatiomo determine whether a

powered byperspective 2
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pipeline must comply, an operator must identify MCA areas, if any, using a Geographic
Information System (GIS). The RIA does not account for théccioentify these areas using GIS.

(k) The proposal requires (192.706)earatorsof Type A Area B perform periodic leak surveys in
order to maintain safe operation of a pipeline. The RIA does not consider this cost.

(I) The proposal requires (192.13)eratorsto perform a management of change processwell as
reestablish recordehen gathering systems change hands. The RIA does not congdecdsts.

(m) The proposal requires (192.4@8d 192.465) operators adhere to internal and external corrosion
requirements for operating gathering lines. This requires performing periodic surveys to monitor
the condition of an operating pipe to ensure public safety. The RIA includes a cost for this
requirement; however, these costs do not account for all specified req@rsn Hence, ICF
developed an estimateof additional costgor this requirement.

(n) The proposal requirefl92.613) operatorso conduct an inspection of all onshore pipeline and
following an extreme wedier event within 72 hours afessatiorof the event ICF considers this
to include thecost to develop a process and perform inspection. The RIA does not congder th
costs for gathering lines

(o) The proposal requiresl92.711,192.713) operators to fix all conditions identified during leak
surveys and agssments. Operators have historically monitoring conditions without necessarily
fixing them. Therefore, a backlog of conditions exists that will need repair when the proposed rule
comes into effect. The RIA does not consider the cost to address thededatkonditions.

(p) The proposalequires(191.17)operatorsto complete and submit annual reports for all pipeline
to PHMSA. The RIA provides an estimate of cost to submit these annual reports, but ICF considers
these costs undestimaed. We include a reigion of these costs in our cumulative cost
calculations.

(9) Inthe RIAPHMSA assumes that 3%rcent of newly regulated Type A Area 2 pipe is owned by a
company not already regulated. ICF considers 8086wfy regulated Type A Area 2 pipe is owned
by a conpany not already regulated.

(n In the RIA, the preegulationoccurrenceof incidents were estimate¢hcorrectlyby taking the
offshore incidents from 2002005 and applying them to Type A ArealZF considers onshore
incidents from 20042005.

(s) In the RIAthe postregulation occurrence of incidents were estimated by taking the reported
Type B incidents from 2012014 and applying them to Type A Area ECF considers onshore
incidents from Type A Area 1 to be a better estimate for the high stress Type 2 fpipeline.

() Finally n the RIA Table estimates the gas lost from onshore and offshore incidents. ICF
considers onshore, natural gas, Type A and B pipelines for determining gas lost.

¢KS F2ff 206 AY Inew tosdtdstinatds Ko various para@&efsr gathering systemghat
impact operators based on the proposed safety regulation. For each cost paran@fedetermines
a net present value cost over a-yBar period using 7% discount rate(ICF has incorporated the
revisedbenefit estimates discussed in itesfr)-(t) in the overall table abovd,ablel.) The total cost
impact of the proposed rule ogathering line operationamounts to $2.1 billion.
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Table2

15 Year Net Present Value Costs for Gathering Lines (Millions; 2015%)
Topic Area discount rats 7%)

a. Implementation of the Rule $264.4
b. Material Verification $315.0
¢. MAOP Determination for Regulated Pipeline $4,258.9
d. MAOP Determination for Unregulated Pipeline $19,932.6
e. Compressor Stations $14.4
f. Field Repair of Damages $35.2
g. Construction $86.9
h. Design Pressure $499.2
i. Vaults $1.6
j- ModerateConsequence Area Assessment $543.5
k. Leak Surveys $277.8
I. Management of Change $778.4
m. Corrosion Control and Test Stations $68.9
n. Pipeline Inspection Following Extreme Events $49.1
0. Repairing Backlog of Conditions $10.2
a-o0. Subtotal Costfor Items Missing from the RIA $27,136.2
p-g. Subtotal Cost for Revised Items $1,736.0
Total Costs $28,872.2
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ES2.1 Gathering Compliance Costs by Company Size

In order to estimate the impact of the regulation on companies of different si@¥breaksthe

gathering compliance costs into costsurred per company regardless of mileage versus those costs
which are a function of mileage.

Executive Summary

Table3 shows gathering mile casbn an annual basi$CF estimates eadompany will incui7.6% of
those costsreating acost per company d#40,660 The remaining 92.4% of the costs lead to arpie
cost 0f$4,451.

Table3

Annual Compliance Costs (7% NPV divided by 15 years)

Total Annual cost for gathering $1,924,810,151
Fraction of costs that are p@ompany and unrelated to mileage 7.60%
Annual cost allocated oper-company basis $146,252,538
Annual cost allocated on penile basis $1,778,557,615
Cost per company (unrelated to mileage) $40,660
Regulatory compliance cost per mile $4,451

Table4 showsthe approximate impact of the proposed regulation as estimated by ICF broken out by
size of gathering company. The number of companies and the distribution of companies by size comes
from the data analysis described in Section 2.1 of this report. ICF assumes the volumes gathered as
equal to EIA estimates of onshore U.S. gross natural gas withdrawals in 2014 (the last full year of data).
ICF also estimates revenues per Mcf of gas gathekdditionally, ICF assumes total volumes gathered

and revenues as proportional to mileage of gathering line among the three congimmgegments.

For the gathering system as a whole, compliance costs average approximately 22% of revenues.
However, for he smallest companies, the estimated annual compliance cost nearly equals estimated
annual revenues from gathering fees. This disproportionate impact on small gatherers occurs because
many of the costs incurred by the gatherers derive from regulatoryyaiglsetup, and training costs

which remain similar for each company regardless of its size.
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Executive Summary

Impact of Gathering System Regulations by Company Size

Size Segment Label c Smalll 'V'edi“”? Large_ All Gatherers
ompanies Companies Companies

Minimum Miles per Company i
Size Segment 0 10 100 0

Maximum Miles per Company
in Size Segment 10 100 35,000 35,000
Company Count in Size Segmg 2,223 921 453 3,597

Miles of Gathering Line in Siz
Segment 5,994 25,973 367,613 399,579

Milesof Gathering Line per

Company 3 28 811 111

Approximate Annual Gas
Volumes (Mcf) in Size Segme| 435,187,050 1,885,810,550 26,691,472,40( 29,012,470,00(C

Approximate Annual Gas

Volumes (Mcf) per Company 195,770 2,047,942 58,892,711 8,065,741
ApproximateAnnual Gathering
Fees per Company $58,731 $614,383 $17,667,813 $2,419,722

Annual Compliance Cost in Si;
Segment (7% NPV /15 years| $117,062,433 $153,046,895 $1,654,700,826 $1,924,810,155

Annual Compliance Cost per,

Company (7% NPV /15 years $52,661 $166,205 $3,650,972 $535,115
Annual Compliance Cost as %
Annual Gathering Revenues 90% 27% 21% 22%

ES.3Bummary off ransmission Sector

ICFdetermines that some of the costs associated with the transmission sector are completely missing
from the PHMSA RIA calculations (a through d below)dmtermines that several key assumptions on
estimating benefits and costs for the transmission secter rawt representative of the current state of
industry practicesand the true cost impacts of the proposed rulés through k below). The key
assumptionsand calculationsequiringadditions andevisiors are as follows

(a) The proposal requires (192.710 and 192.713) MCA mileage under pipeline assessment to repair
conditions. These conditions are often times only monitored and not necessarily fixed within a set
timeframe. The RIA does natlequatelycalculate the cost of thiequirement.

(b) The proposal requires (192.713) operators repair pipeline under a specified timeframIAhe
does not includeepair costs for notHCA and noMCA mileage.

(c) The proposal modifies (192.3) the definition of gathering lines, requiring dioeastream of gas
processing facilitie@eferred to as incidental pipehat are now identified as gathering to comply
with the entiretransmission linegegulation This incidental transmission mileage is not accounted
for in the RIA.

powered byperspective 6
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(d) The proposal required92.713) operators to fix all conditions identified during leak surveys and
assessments. Operators have historically monitoring conditions without necessarily fixing them.
Therefore, a backlog of conditions exists that will need repair when the propotedomes into
effect. The RIA does not consider the cost to address these backlog of conditions.

(e) The RIA disregaragperatorfeedback for the cost to upgrade pipeline to accommodate ILI, hence
ICF modified the ugrade cost to reflect operatanput more closely.

() The RIA estimates vendor costs but does not account for costs associated to the company for
scheduling, implementing, supervising and verifying the work. ICF added a general and
administrative costo all vendor costs

(g) The proposal regjres (192.933jhe repair of conditions immediately. The RIA assumes that all
conditions found in an HCA during surveys are currently fixed. Many conditions currently are only
monitored and not necessarily fixed within a set timeframe. The cost of fxinditions that are
only currently monitored is not a part of the RIA.

(h) The proposarequires(192.613)operatorsto conduct an inspection of all onshore pipeline and
following an extreme weather event within 72 hours of cessation. ICF considers thes@sttio
develop a process and perform inspection. The RIA does not consider this cost.

() The RIA underestimates the cost to conduct ILI, and so ICF made adjustments to the additional
tools including Spiral MFL and crack tools.

() The RIA underestimates thestdo conduct a pressure test and so ICF made adjustments to these
costs.

(k) The RIA underestimates the time to implement a management of change program in {ble 3

(D The RIA assumes a very large economic benefit associated with the reduced cost forastitsije
(192.107) which is added language in the regulation. ICF did not include this benefit because it
R2Sa y20 O02YLXe ¢gAGK (GKS adOzada gAGK2dzi ySg N
concept that must be used for cebenefit analyses of fedat regulations.

(m)The RIA took a simple average of incidents in Talleag&sociated with incidents in HCA areas,
which in turn over represents the true mean of these incidents. ICF took a power law distribution
and applied it to the 23 incidents to aelie a more reasonable mean cost per incident.

¢tKS F2tft2¢6Ay3 GlofS aK2¢a L/ CQa yS¢g 02ad Sadaylras
impact operators based on the proposed safety regulation. For each cost parameter, ICF determines a net
present value cost over a dfear period using a 7% discount raf(CF has incorporated the revised
benefitestimates discussed in itemy € (m) in the overall table abov&,ablel.) The total cost impact of

the proposel rule ontransmission operationamounts to #.5billion.
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Table5
15 Year Net Present Value Costs for Transmission Lines (Millions; 2015%)
. Total (NPV with
Ll /ATE) discount rate 7%)

a. MCA Field Repair of Damages $591
b. NonMCA/Non-HCA Miles Field Repair of Damages $1.594
c. Incidental Mileage $270
d. Repairing Backlog of Conditions $923
a-d. Subtotal Cost for Missing Items $3.377
e-k. Subtotal Cost for Revised Items $1.167
Total $4,543.9

ES.4 Discussion of Benefits

During reviewz ¥ t | Brélimifedy Regulatory Impact Assessmeé@FHound a number of
inconsistencies in thealculations, witherrors from Tables-@ and Tables-6 of the RlAhaving a
significant impact omesults. Table 4. is applying@nshore andffshore incidents to onshore gathering
line mileage Removingffshore gathering incidentsom onshoremileageover the same time period
results in a change from 0.329 incidents gavusandmilesto 0.144 incidents pethousandmiles.
Further,PHMS/pulled total costs when calculatifiipble 6c Q& G2 G KSNJ AYyOA RSy G O02aida
double counted costs associated with fatalifigguries and evacuations. By making the corrections to
Table 61 and 66, the benefits fom Topic Area 8 drops fro169.5million to $43.3million over the
fifteen year period (Total NPV with discount rate 786 includes eomplete listing of &
inconsistenciesn Appendix A

ICF also takeks & & dzS ¢ A (aflculaioh efthe a@efiage@conomic consequences for certain types of
incidentsrelaSR G2 | /! & A yTadle E3i Hisiofical Céhygequencds ST asaTransmission

Incidents due to CauseDetectable by Modern Integrity Assessment Methods Located in HCAs (2003
HAMPT HAMpbPO®E C¢KAE GFo6fS dGF1Sa I AAYLXS | @SNI 3S
over 13 years to compute an average of $23.4 million per incident. An analyiseswiderlying data

indicates that a single incident contributed 98.9% of the total consequences from the 23 incidents.

Because the sample size is so small and so heavily skewed, it raises the question of how random factor
O2YY2yfé& NETSNEBBRIKS R&NI @S YaB&O] KI S Ay Tt dzSyYyOSR
a more sophisticated analysis of the data might reveal is a better estimate of the mean value for this
variable. ICEonducts such an analysissuming that consequences follow a power istribution. This

analysis suggests a better estimate of the average consequences to be expected from incidents in HCA
areas from causes detectable by modern intBgassessment methods approximatay $6.7 million

rather than the $23.4 million calcutd by a simfe average of the 23 incidents.

ES.S5tructure of Report
The structure of this report is as follows The Background section provides the context to the analysis
presented in thiseport. The Detailed Cost Discussion for Gathering sectiongesw detailed discussion
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of each cost parameter for gathering systeeither missing or revised frothe analysishown in the RIA.
TheDetailedCostDiscussion fofransmission section provides a discussibthe cost parameters that

were missing orequired revisions including the application of the power law distributioFheSignificant

Costs Lacking Data for Analysis section provides a discussion of known cost parameters without easily
applicable methods of estimation from present dafgpendix Aprovides a listing of a variety of issues

L/ C RSGSNN¥AYSR ¢KSyYy NB MpieddicedEAC andDapfovide all redaictiladedit | G A 2 y
tables from the RIA that relate to gathering systems, transmission systems, and the RIA appendix itself
respectivey.

Executive Summary
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1 Background

Inthisreportz L/ C RA&aOdzaasSa (KS NBaddile$-29 CHAR. Payfsi191&hdA y 3 t | a
192.For this effort, ICF analyzes both the proposgldsandt | a { ReQuatory Impact AnalysiCF

determines the magnitude of unaounted foror underestimatedcosts based oour assessment,

industryinputs,and expertopinionf 2 f t 2 Ay 3 tl a{! Qa LINPLR2ASR YS{iK2R2f
possible. ICF calculates afiplicable pipelinenileage estimatesevised usindgiPDI data using well

mapping and company location. |€nsiders cost for both existing pipeline thmtustnow comply with

regulation based on the revised definitiof gathering pipelinén the proposal and newly installed

pipelinethat will require additional standards the future ICFdevelopedthis analysidy directly

interpretingthe language in the rule, without presumptions for any inconsistencies created by the

proposed regulation.

Background
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2 Detailed Cost Discussimn Gathering

2.1 Estimation of Gathering Mileage

2.1.1 ICHestimates for Miles of Gathering Line, Number of Gathering Companies, and
GLY OXR®OYIiliIKSNR y 3 shift aomiGStEering € Mransngissién{Status

The costbenefit analysis requires estimates for the number of miles of gathering line and theamnwhb

companiegotentiallyimpacted by the proposed regulationkCF independently estimatésose values

and related statistics for its restimation of the economic costs and benefits of the proposed rllbis

report discussedhte methodologies emplad by ICFdr these estimatebelow.

2.1.2 Miles of Gathering Line

No comprehensivetatisticsexistfor the number of miles of gathering line in the United States and only
a few statistics related to gathering miles within any given stateavailableTo pre@are the RIA

PHMSA estimated the number of gathering miles as 355,509. PHMSA computed the number of
unregulatedpipeline miledy taking a survey submitted by the American Petroleum Institute (Re:
Pipeline Safety: Safety of Gas Transmission PipelineseDdockPHMSAR011-0023, October 23, 2012)
representing datdrom 45 operatorsaand assurad these operatorgo represent 70% of the total

universe of unregulated gathering line mileBhis PHNMBA estimate includes bo844,086currently
unregulated milegRIA Table E€ with an additional 11,424 regulated miles to gavealue of 355,509
total gathering line miles

ICF estimatggathering line miles through geographical information system (GIS) pingesfsgas
producing well datalCF estimate 399,579miles of gathering lineas of the end of 2015 able6
includes he ICF estimates for gathering line miles by tgjmg with PHMSA &stimates.

The ICF methodologpif estimating @thering system miles consist the following steps.

1. Identify the latitude and longitude of all onshore wells producing gas in 2010 and 2015 using the
Drilling Info Inc. HPDI database.

2. ! & SEuclide@n minimum spanning tree DL { | d cEBk@teNdininfand lerigtistraightlines
that link allwells within specifigeographic areas togethén create hypothetical
production/gathering systems. Add up the miles of these links by state.

3. Adjustthe miles to account for the fact that production/diering lines do not follow straight
lines and that redundant gathering systesometime serve the same area.

4. Calibrate his adjustment factor of 17% to match the production/gathering line miles report by
the Texas Railroad Commission.

5. Separate productiosystem miles from gathering line miles based on assuming a certain
number of production line feeassociateger well.

6. Add another2,905 miles of gathering lirte connect those Gi8stimated well gathering line
networks to gas processing plants.

1 Seehttp:/ilwww.rrc.texas.gov/pipelinesafety/reports/texaspipeline-systemmileage/
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ICF sura the number of miles by state into PHMSA cost regions satigatinit cost items can use
appropriateregiond LIS OA FA O O 2Wiet (EXdepD\West\Chadt), Cefit@l, SouthivestNS IA 2y K1 &

Todd> 27F ( Bobth, West @&E NBKAS 2y K | EE&ssH oI 2y KA Ho PR @
Table6
Estimation of Gathering Line
PHMSA Previous Proposed New ICE Desianation PHMSA Revised
Designation PHMSA Designation 9 Estimate Estimate
Type A Type A Area 1 Type A Area 1 7,844 7,844
Type B (includes Area ] Type B (includes Areg
and Area 2 1l and Area 2| Type B (includes Area 1 and Areat 2 3,580 3,580
Type A, Area2 (Clas{ Type A, Area 2 (
Unregulated 1, hi gh % g"Ls3 68,749 77,554
Type A -Unregulated (Class 1, hig
Unregulated Unregulated stress < &3 | 101,316 114,292
Type A-Unregulated (Class 1, hig
stress: with no diameter records we
Unregulated Unregulated assumed to be less <) 19,346 21,823
Type B- Unregulated (Class 1 an
Unregulated Unregulated some Class 2, low stress, all siZég 154,676 174,486
Total 355,509 399,579
1. Area 1 and Area 2 are defined individually for Type A and Type B pipe and are not consistent between the two
designations of pipe
2. Pipedesignated as unregulated in this table still is required to adhere to specific provisions in the proposed reguls
3. Designations are based on GIS mapping for total miles of gas gathering pipe with each category determined bas
ratios of each category estimated from a 2012 API survey

2.1.3 Number of Gas Gathering Companies
As ©iown n Table7, ICF estimate 3,597gathering companiepotentially affected by the proposed rule
compared to the PHMSA estimate of only 367. PH&#imateof the number of operators currently
reporting regulated Type A and Type B gathering lines to PHidgars in RIA Table2The RlAalso

used thisnumber of reporters to compute compliance cost estimates. While PHMSA assumes operators
that do notcurrentlyhave regulated milesontribute 3% ofType A Area giles, PHMSA does not add

any newly regulated gathering line operators to drive cost estimates., PilglISAconsiderghe

number of regulated gathering operators subject to the mede as the current nmber of regulated

operators forthe purposeof cost estimates.

ICHderives theestimate for gathering line operators by assumingttthe average gatherer operates
roughly 11Imiles of onshore gathering lindCF computeshis average sizasingtwo methods. In the

powered byperspective



f—
CONSULTING

first methaod, ICF processehe GlSestimated gathering line miles for the five states (Texas, Louisiana,
New Mexico, Oklahoma and Kansas) that report the name of the gas gatherer in their state natural gas
production data as compiled in the HR& and gas well database. Adjusting for affiliated companies
(that is, combining affiliated companies under a single parent name), a total of 1,576 gathering line
operatorsexistin those five states with an average of roughly 130 miles of gatheriagpéngathering

line operator.Table7 below showslie size distribution of these companies by miles of gathering line.
The distribution contains a large number ofyamall operators with approximately 60% of operators
have 10 or fewer miles.

Detailed Cosbiscussion for Gathering

In a second method, Id¢oksat the gathering line miles reported by the 104 gatherers reporting their
mileage to the state of Pennsylvahand computesan average miles pemperator of approximately 110
miles.

Table7

Estimation of Gathering Companies

PHMSA

Estimate ICF Estimate

Number of Operators 367 3,597

2 Annual gatherer reports for the state of Pennsylvanian may be found at:
http://www.puc.pa.gov/filing_resources/issues_laws_regulations/act_127_pipeline_act.aspx
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Figurel: Size Distribution Gathering Companies (datar®y LA, NM, OK and KS)

Distributions by Parent Company Size (data for 5 states)
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214 bdzYoSNJ 2F GaLYOARSyUGlf DIFEGKSNAYy3IE [AYyS aAifsS
The termdincidentald I (i K Smilds g6fars to gathering line that connect gas processing plants to gas
transmisson linesor to local gas distribution companies (LDG3F expectsueh linesto change status

under the proposed rule and become regulated as transmission lines. ICF esting@® miles of

incidental gathering linexistusing the following steps:

1. Compile the universe of gas processing plants from the Energy Infonméatiministration?
excluding a few plants that process £Qly.

2. ldentify processing plants directly connected to interstate gas transmission lines using the
pipeline bulletin board data compiled in the PointLogic databéses.

3. Assume that the plants in HdLogic directlyconnectgto interstate pipeline since the pipeline
bulletin board receipt point is named for a gas processing pEm. processing plants have no
associatedncidental gatheringniles

4. Assume that somexistingplants connect tantrastate pipeline and to LDC86% of gas
processing plantsonnectdirectly to transmission lines and 14% (or 81 plants) connect through
incidental gathering line.

5. Assuming 20 miles of line from each plant, compute that 1,628 miles of incidental ipattiae
exist

2.2 Missing Cost fdmplementationof the Ruldor Gathering Pipeline

2.2.1 Cost Basis

All gathering operators must evaluate the proposedulation and determine whether they will need to
comply with new requirements. To accomplish this, operators mustide qualified personnel enough
time to understand regulation requirements and identibgal applicatbe mileage ICF considers thiog
by determining theamount of personnel requirednd the number of hourseede to evaluate what an
operator mustprovidein order to comply. ICEonsiders this as a oréne cost over the course of one
yeart | a{! Q& LINE Linta&suntierithisco’k2 S &

2.2.2 Major Assumptions and Caveats
1 ICF consider3,597systemghat must determine what information they need to comply
9 ICF considers that it will tak800 hours tounderstand and evaluate the rule

2.2.3 Cost Results

¢tKS GlFrofSa 0St2¢ skedihaies brkn® costBndplzheintt | 8 F! DA CRINR L2 4 SR
ICF estimates a n@resent value cost over 1 yeaf $264.4million at a 7% discount rat&264.4

million, 3% discount rate) fromnderstandingmplementation requirements

3 See:

http:/www.eia.gov/cfapps/nggs/nggs.cfm?f_report=RP9&f sortby=&f items=&f year start=&f year_end=&f sh
ow_compid=&f fullscreen=

4PointLogic is a commercial service providing energy data h&pefwww.pointlogicenergy.com/
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Table8

Revised Estimates for Total Currently Unregulated and Proposed Newly Regulated Onshore Gas
Gathering Pipelines?!?

PHMSA designation Miles from Future Pioe over 15

Gathering Mile Designation | Type (Class 1 and 2005 2010 2015 the past 5 egrs
Class 2) years y

Type A Area 2 Type A, Area 2 (high 60,746 72,212| 77,554 5,341 20,767

stress, O
Type A-unregulated (high High stress, < 8" 89,522 106,420| 114,292 7,872 30,605
stress < 8)
Type A-unregulated (high Type A (assumed < 17,094 20,320| 21,823 1,503 5,844
stress: with no diameter 8"
recordsassumed to be less <
8)
Type B- unregulated (low Low stress, all sizes 136,671 162,469| 174,486 12,018 46,724
stress, all sizes)

Total 304,034 361,422| 388,156 26,734 103,941

1. Estimatébased on using GIS mapping, HPDI well data, and a count of processing plants to determine the mileage neces
gathering lines.

2. The breakdown for categories of pipe uses the same ratio as presented in the API survey that was used by RRiMB@ythe
a conservative estimate, as much of the added pipeline from 2010 would be from shale reserves and could fall in theedyhe
high stress, >8 inch category

Table9

Pipeline Infrastructure - Regulated Onshore Gas @thering (2014%

Type A, Area | Type B, Area 1 and . Number of
1 Milest Area 2 Miles? Ul AEs Operators
Total Regulated Miles 7,844 3,580 11,423 367

Source: PHMSA Pipeline Data Mart

1 Metal gathering line operating at greater than 20% spedifieinum yield strength or nemetallic line for which
maximum allowable operating pressure is greater than 125 pounds per square inch in a Class 2, Class 3, or Class 4 |

2. Metallic gathering line operating under 20% specified minimum yield giheor nonmetallic pipe for which maximum
allowable operating pressure is less than 125 pounds per square inch in a Class 3, Class 4, or certain Class 2 locatio

3. Regulated Miles are from 2014 as that was the most recent year when the analysis started
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Tablel0
Total Gathering Mileage
Gathering Pipeline Miles 399,579
Assumed Mileage per gathering 111
system
Assumed Number of Systems 3,597
Tablell
Labor Rates
Mean Hourl Total
Occupation Code Occupation Industry Labor Category y Labor
Wage Cost?
17-2141 Mechanical Oil and Gas Sr. Engineer $74 $99
Engineers Extraction
11-3071 Transportation,| Oil and Gas Manager $61 $86
Storage, and Extraction
Distribution
Managers
17-2111 Health and Oil and Gas Project engineer $56 $81
Safety Extraction
Engineers,
Except Mining
Safety
Engineers and
Inspectors
47-5013 Service Unit Pipeline Operator $30 $55
Operators, Oil, | Transportation of
Gas, and Natural Gas
Mining
131041 Compliance Oil andGas Compliance Officer $41 $66
Officers Extraction
231011 Lawyers Oil and Gas Lawyers $76 $101
Extraction
Contracted Oil and Gas Contracted $225 $250
Compliance Extraction Compliance
personnél personnel

Source: Bureau of Labor Statistics Occupatidgrabloyment Statistics (May 2014) and Employer Cost of Employee Compensation
(September 2015).

1. Total Labor Cost is mean hourly wage plus mean benefits ($25.01 per hour worked).

2. Contracted compliance personnel was an assumption based on company input
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Tablel2
Total Hours for Evaluating Rule per System
Total Hours 500
Tablel3
Estimated Time to Evaluate and Implement Rule per Systetn
Percent of
TR Total Labor Cost FeUTS [PEF Lelogy Cost
Labor Category
Category
Sr. Engineer 20% $99 100 $9,901
Project engineer 20% $81 100 $8,101
Operator 20% $55 100 $5,501
Contracted Compliance personnel 40% $250 200 $50,000
Total 100% NA 500 $73,503
1. All companies will have to evaluatetlifey must follow the existing regulation
Tablel4
Total Cost to Evaluate Rule
Total Number of Systems 3,597
Cost for Each System $73,503
Total Cost $264,391,015
Tablel5

PresentValue Incremental Costs

Average
N Annual (NPV . Average Annual (NPV
e (P v;/:)t/h)?lscount rate with discount d-il:s(?glljrqt\lz\t/evg&)l with discount rate 3%
0 rate 7% divided by 15)
divided by 15)
$264,391,015 $17,626,068 $264,391,015 $17,626,068

1. Since implementation of the rule would take place in year 1, assumed all costs were in year 1

2.3 Missing Cost fdPipeline Material Verificatidior Gathering Pipeline

2.3.1 Cost Basis

For existing regulated pipeline with incomplete material documentatopgrators must perform

verification of materiabn bothabove and below ground pipeline locations according to 192.Bhis.

powered byperspective

18



f—
CONSULTING

Detailed Cost Discussion for Gathering

regulation applies to pipeline that lacks reliable, traceable, verifiable, and complete material verification

including documentation requirements for varioaspecs such ashe line pipeitself, fittings, valves,

flanges, and components. Gathering pipeliocated in High Consequence Aregasn Class 3 or Class 4
locations must complwith this regulation

For pipeline lacking required documentation, operators must perform destructive odestructive

testing.To test below ground locations, 192.6@quiresa minimum number of excavations that an
operator must perfom to verify material properties. This minimum dependseither one excavation

per pipeline mileup to, but not more than 150 excavations. If an operator determines an inconsistency
basal on expectations from available information fmpipelineduring testing the minimum number of

excavations required increases. fustance if an operator determines more than 2 inconsistences

exist, the minimum number of excavatiorexjuiredincreasego 2.3 times the pipeline mileage or 350

excavations, whichever is le§% determine costdCF considers sampling costs for above ground

locations excavation/testing costior below ground locationbased on applicable mileagge

percentage of previosly regulated pipe that do not know all material recqrdsd the percentage of
pipelines that will discover inconsistenciesl a { ! Qa

2.3.2

Major Assumptions and Caveats

LINE Linta&éuntfarlthis coRt2 S &

9 ICF considers Typeafnd Type Bgatheringmileagein HCAs or Class 3 or 4 locations
1 ICFconsiders thaB9% of pipe will be below ground and 80% of those do not know all material

records.
M ICF considers a cost of $75,000 to excavate for Class 3 locations and $100,000 for Class 4
locations.
2.3.3 Cost Results
¢tKS GlFroftSa 0St2¢ aKz2g fatkeosherifyzpiiekne BaterialOFCQa SadA Yl
determines theapplicable mileage anithe number of tests foeachpipeline system, anthen multiples
by a cost for material testinger mile ICFestimates a net present value cost over 15 year$3is
million at a 7% discount rat&897.5 million, 3% discount rate) not included in the RIA froraterial
verification
Tablel6
Pipeline Infrastructure - Regulated Onshore Gas @thering (2014)
Number of RUEIEE
Type Type A Miles! Type B Miles? Total Miles o Size of
perators
System
Total Regulated Miles 7,844 3,580 11,423 367 31
Class 3 Miles 2,783 1,543 4,326 297 15
29 11 40 15 3

Class 4 Miles

Source: PHMSA Pipeline Data Mart

1. Metal gathering line operating at greater than 20% specified minimum yield strengthmetedtic line for which maximum
allowable operating pressure is greater than 125 pounds per square inch in a Class 2, Class 3, or Class 4 location.

2. Metallic gathering line operating under 20% specified minimum yield strength emetadlic pipe for which maximum allowable

operating pressure is less than 125 pounds per square inch in a Class 3, Class 4, or certain Class 2 locations
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Tablel7

Estimated Mileage that will be effected by 192.607

Percentage of
prewously Overall Percentage of MG
regulated pipe X do not have
Percentage of Pipe Below
Type that do not ; - records for
Pipe that is Ground/Above
know all ) underground
; Steel Ground .
material pipe
recordst
Type A, Class 3 and 4 Underground Miles 80% 95% 99% 2,120
Type A, Class 3 and 4 Above Ground Miles 1% 95% 1% 0.3
Type B Class 3 and 4 Underground Miles 80% 82% 99% 1,006
Type B Class 3 and 4 Above Groulfiles 1% 82% 1% 0.1
Total Underground Miles NA NA NA 3,126
Total Above Ground Miles NA NA NA 0.4

1. Made assumption that previously regulated Type A and Type B pipe had records for most of their pipe, but not all ha

is required by the materiakrification requirements

2. Assumed most pipe in class 3 and 4 categories would be underground. Furthermore, any pipe above ground would
reduced costs since they would not need to replace sidewalks, driveways, etc.
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Tablel8

Number of Gathering Systems with Corresponding Inconsistencies for Below Ground Pipe

RIEENS Average Percentof | Number Efe ;Zis?ltage Efe rrl((:a?/\r/}tage Efe ;Zwtage (F)’]? ;Cémtage bl bl NS NS
Mileage i 9 . ; y y y y systems with | systems with | systems with | systems with
Per Mileage Mileage in | of r.egulat_ed (egulatgd r_egulat_ed r_egulatgd 0 1 5 >
for System | category Systems | lines with 0 lines with 1 lines with 2 lines with > 2 | . . ; . ; : ; :
System . : . . . ; : . inconsistency| inconsistency| inconsistency| inconsistency
inconsistency| inconsistency| inconsistency| inconsistency
<50 25 93% 116 20% 30% 30% 20% 23 35 35 23
>0-100 75 4% 17 15% 25% 25% 35% 0.3 0.4 0.4 0.6
100150 125 2% 0.5 10% 20% 20% 50% 0.1 0.1 0.1 0.3
>150 200 1% 0.2 5% 15% 15% 65% 0.0 0.0 0.0 0.1
Tablel9

Total Number of Excavations for Below Ground Pipe

Inconsistencies 0 1 2 >2 Total

Maximum Excavations 150 295 300 350

Mileage times factor 1 > > >

<50 581 1,308 1,744 1,337 4,971

50-100 19 47 63 101 229

100150 6 19 25 72 122

>150 1.2 5 7 36 49

Total Excavations 608 1,379 1,839 1,545 5,371

21
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Table20

Number of Gathering Systems with Corresponding Inconsistencies for Above Ground Pipe

Average Average PEEENECE | PesHiEye | Feseys || [HECaEE Number of Number of Number of Number of
: : Percent of | Number of newly of newly of newly of newly . ; . .
Mileage Mileage i . f lated lated lated lated systems with | systems with | systems with | systems with
Per for Mileage in o] regulate regulate regulate _regulate 0 1 > >
category | Systems | lines with O lines with 1 lines with 2 | lines with > 2 | . . . . : X : :
System System . . . . . . . . inconsistency| inconsistency| inconsistency| inconsistency
inconsistency| inconsistency| inconsistency| inconsistency
<50 25 93% 0.01 20% 30% 30% 20% 0.0 0.0 0.0 0.0
>0-100 75 4% 0.0 15% 25% 25% 35% 0.0 0.0 0.0 0.0
100150 125 2% 0.0 10% 20% 20% 50% 0.0 0.0 0.0 0.0
>150 200 1% 0.0 5% 15% 15% 65% 0.0 0.0 0.0 0.0
Table21
Total Number of Samples for Above Ground Pipé
Inconsistencies 0 1 2 >2 Total
Maximum Excavations 150 225 300 350
Mileage times factor 1 2 2 2
<50 0.02 0.06 0.07 0.06 0.2
50-100 0.00 0.00 0.00 0.00 0.0
100150 0.00 0.00 0.00 0.00 0.0
>150 0.00 0.00 0.00 0.00 0.0
Total Excavations 0.0 0.1 0.1 0.1 0.2
1. Assumed above ground pipe would do pipeline testing 1/3 as oftedasyround pipe
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Table22

Cost Breakdown for Excavations and Testing
Class 3 Class 4

Cost Per Excavation including removing of coupon $75,000 $100,000
plus repait
Assumed Percentage of Cost Associated Withting 50% 50%
Cost plus Testing of Underground Pipe $75,000 $100,000
Cost of Testing of Above Ground Pipe $37,500 $50,000
1. Assumed a cost foeplacing sidewalks, drivewayand taking a sample and fixing pipe
after.

Table23

Estimated Annual Cost

Underground Pipe Above Ground Pipe
Class 3 Class 4 Class 3 Class 4
Percent of Pipe in Each Class 99% 0.9% 99% 0.9%
Number of Pipe Excavations 5322 49 0.2 0.0
Cost Per Excavation plus removing of coupon plus
repair $75,000 $100,000 $37,500 $50,000
Cost of Excavations $399,167,991 $4,899,896 $8,400 $103
el Ces $26,611,199 $326,660 $560 $7
G&A Cost
$5,322,240 $65,332 $112 $1
VBIEL ALE ot $31,933,439 $391,992 $672 $8
Table24
PresentValue Incremental Costs
7% Discount Rate 3% Discount Rate
Total (NPV with discount rate 7%) Average Annual Average
(NPV with Total (NPV Annual (NPV
discount rate with discount | with discount
7% divided by rate 3%) rate 3%
15) divided by 15)
$315,033,082 $21,002,205  $397,484,228 $26,498,949
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2.4 Missing Cost for MAOP Determination for Regulated Pigelii@athering

Pipeline
2.4.1 Cost Basis
All regulated gathering pipeline must determine the maximum allowable operating pressure (MAOP) in
order to comply withregulations set forth in 192.619(e) and 192.624. Operators may determine MAOP
using a number of different methods. An existing pipeline system may know MAOP prior to regulation
or, if known, operators of a pipeline deemed in satisfactory condition basedaintenance history
may consider pressure records for the past five years of the pipe and select the highest actual operating
LINBaadz2NBE a GKS al!ht o6Fftaz2 (yz2eéy a | wizz2lol O
previous operating pressure reds depends on the classification of pipe.

Operators unable to implement the above methods (either through a known MAOP value or lookback
period pipeline) may use pressure testing, pressure reduction, or direct assessment (ECA/ILI) as a
method to determire MAOP. Each of these methods have a corresponding cost which impact the
implementation of the requirements of 192.619. ICF considers an associated cost with each method
which varies by pipeline diameter of applicable mileage. ICF distributes applicéddgenand costs to
each test to determine the amount operators must spend to comply.

For all regulated gathering line, those that do not have adequate records or sufficient pressure records
to fulfill the lookback period must determine MAOP. For existegulated gathering lines, if the

pipeline exists in a HCA or Class 3 or Class 4, the operator must verify MAOP using the proposed
methods in 192.624 regardless of either the lookback period or known pressure recorda.{ ! Q&
proposed RIA doeasot accountfor this cost

2.4.2 Major Assumptions and Caveats

1 ICF considerda0% of Type A Area 2 gathering lines do not have adequate records and of those
56% cannot be grandfathered in.

91 ICF considersO®6 of Type A Area 1 and Type B gathering lines do not have adequadsrec
and of those 5% cannouse the lookback period

1 ICF considers for Type A Area 2 gathering |b#sperform inline inspectior§0% perform
pressure testing, and 5% perform upgrades to allow inline inspection.

1 ICF considers for Type A Area 1 and Type B gatheringd¥#gserform inline inspectior®0%
perform pressure testing, and 5% perform upgrades to allow inline inspection.

2.4.3 Cost Results

LJ

¢KS GloftSa 0St2¢ aK2g (KS NS deldiing ar veiff MAOPRIQE S& G A YT

regulated pipeline. ICF determines the applicable mileage and the cost of each test for each pipeline
system, andhen multiples by the cost of testing per applicable mile. ICF estimates a net present value
cost over 15 years @4.3billion at a 7% discount rat&%.4billion, 3% discount rate) not included in the
RIA from determination of MAOP.
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Table25

Revised Estimates for Total Currently Unregulated and Proposed Newly Regulated Onshore Gas Gaihg Pipelines!?

PHMSA designation 2005 2010 2015 Miles from the past 5 years | Future Pipe over 15
Gathering Mile Designation Type (Class 1 and Class years
2)
Type A, Area 2 (high 60,746 72,212 77,554 5,341 20,767

Type A Area 2 stress, O 8"
Type A-unregulated (high stress | High stress, < 8" 89,522 106,420| 114,292 7,872 30,605
8
T)ype A-unregulated (high stress Type A (assumed < 8") 17,094 20,320| 21,823 1,503 5,844
with no diameter recoregzssumed
to be less < 8)
Type B- unregulated (lovstress, | Low stress, all sizes 136,671 162,469| 174,486 12,018 46,724
all sizes)

Total 304,034| 361,422| 388,156 26,734 103,941

1. Estimate based on using GIS mapping, HPDI well data, and a count of processing plants to determine the mileagibongatssang lines.

2. The breakdown for categories of pipe uses the same ratio as presented in the API survey that was used by PHMSAay bet dhionservative estimate, as
much of the added pipeline from 2010 would be from shale reserves andatbindhe Type A Area 2, high stress, >8 inch category

powered byperspective

25




ICF

CONSULTING

Detailed Cost Discussion for Gathering

Table26

Pipeline Infrastructure - Regulated Onshore Gas Gathering (2014)

. . . Number of
i
Type A Miles Type B Miles? Total Miles GRS
Total Regulated Miles 7,844 3,580 11,423 367
Class 3 and Class 4 Miles 2,812 1,499 4,312 301

Source: PHMSA Pipeline Data Mart

1. Metal gathering line operating at greater than 20% specified minimum yield strengthmetedhic line for which maximum allowable operating
pressure igreater than 125 pounds per square inch in a Class 2, Class 3, or Class 4 location.

2. Metallic gathering line operating under 20% specified minimum yield strength emetadlic pipe for which maximum allowable operating pressu
is less than 125 pouager square inch in a Class 3, Class 4, or certain Class 2 locations

Table27

Determining Previously Untested Pipe within Gathering Lines

Percent of Percent of Gathering
Pipeline in Mileage from the . Lines that do not have _ . . .
Esii d h Gathering d Pipelines that | Percent | Mileage in | Mileage not
Type stimate Cellsgey SR LS LS Lines that pressure records to need to verify | in Class 3| Class 3 in Class 3
Mileage that rule would be expected comply with the rule or ' '
. have MAOP MAOP and 4 Class 4 Class 4
applies to to have records do not meet the safety
recordst e 4l
buffer criteria
Type A, Area 2 72,212 100% 10% 56% 33,435 0.0% 0 33,435
(high str 5,341
Type A, Area 1, and 11,423 100% 90% 56% 635 38% 240 395
Type B Area 1 and
Area 2 0
Total 83,636 NA NA NA 34,070 NA 240 33,831

1. Assumed mileage from the past 5 years have records. Of the remaining pipeline, assumed 20% don't have records laamdes0dinofg canse the pressure lookback period td

comply.
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Table28
Estimated Average Unit Cost of Upgrade to Accommodate Hine Inspection Tools, Class 1 and Class 2 NéiCA Pipelinest
Type A, Area 2 (high str
26" - 48" 14" - 24" 4" -12"?
Diameter (inches) 30 16 8
Pipe thicknesginches) 0.4 0.4 0.3
Segment Miles 60 60 60
Number of Mainline Valves 3 3 3
Number of Bends 3 3 3
Cost per Mainline Valve $338,000 $220,000 $89,000
Cost per Bend $60,000 $32,000 $16,000
Cost of Launcher $741,000 $481,000 $280,000
Cost ofReceiver $741,000 $481,000 $280,000
Total Upgrade Cost $2,676,000 $1,718,000 $875,000
Upgrade Costs per Mile $44,600 $28,633 $14,583
Gas Released per Mile (MCF) 286 78 19
Cost of Gas Released per Mile $1,203 $327 $79
Percentage of pipthat would have to be replaced 5% 5% 5%
Cost to replace per inch mile
120,000 120,000 120,000
G&A Cost
45,161 24,992 12,532
Total Unit Cost (per mile)® $225,803 $124,960 $62,662
HCA = high consequence area MCF = thousand cubic feet
1. Based on best professional judgment of PHMSf, and includes excavation, permitting, construction, and cleanup costs. Unit cost of g4
released based on incident reports.
2.Pipelines below 40 ge nlagimspettign andavill becxem tom oequnamerdast e i n
3. Totalupgrade cost calculated as cost of launcher plus cost of receiver plus cost per bend multiplied by number of bengeplusictise
valve and number of mainline valves.
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Estimated Average Unit Cost of Upgrade to Accommodate Hine Inspection Tools, Class 1 and Class 2 NéACA Pipelines'

4. Based on Equation 1 using temperature (70 degrees F), pressure (14.7 PSIA at standard conditions; 50 PSI at blowdag)) @odditio
compresility (factor of 0.88 at packed conditions) assumptions.

5. Assumes a natural gas cost of $4.21 per MCF, based on the cost of gas released intentionally during a controlled bjmartiofs sponse
to an incident (median of costs based on dat&%d incidents). Does not include the social cost of methane released.

6. Upgrade costs per mile plus cost of gas released during blowdown per mile.

7. G&A costs for record keeping, reporting, schéal working with vendors, etc. equal to 20% ofcalsts

Table29
Estimated Average Unit Cost of Upgrade to Accommodate Hine Inspection Tools, Class 3 and Class 4 Pipelines and Class 1
and Class 2 HCA Pipelines
Type A, Area 2 (high str
26" - 48" 14" - 24" 4" - 12"2

Diameter (inches) 30 16 8
Segment Miles 45 45 45
Number of Mainline Valves 3 3 3
Number of Bends 6 6 6
Cost per Mainline Valve $338,000 $220,000 $89,000
Cost per Bend $60,000 $32,000 $16,000
Cost of Launcher $741,000 $481,000 $280,000
Cost of Receiver $741,000 $481,000 $280,000
Total Upgrade Cost $2,856,000 $1,814,000 $923,000
Upgrade Costs per Mile $63,467 $40,311 $20,511
Gas Released per Mile (MCF) 286 78 19
Cost of Gas Released per Mile $1,203 $327 $79
Percentagef pipe that would have to be replaced 5% 5% 5%
Cost to replace per inch mile

120,000 120,000 120,000

powered byperspective 28


file:///C:/Users/32164/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/ND04U3KW/Table%20Pull%20v42%20(002).xlsx%23RANGE!_bookmark23
file:///C:/Users/32164/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/ND04U3KW/Table%20Pull%20v42%20(002).xlsx%23RANGE!_bookmark23

ICF

CONSULTING Detailed Cost Discussion for Gathering

Estimated Average Unit Cost of Upgrade to Accommodate Hine Inspection Tools, Class 3 and Class 4 Pipelines and Class 1
and Class 2 HCA Pipelines

G&A Cosf’
48,934 27,328 13,718

Total Unit Cost (per mile)® $293,603 $163,966 $82,308

HCA = high consequence area MCF = thousand cubic feet

PHMSA = Pipeline and Hazardous Materials Safatyninistration

1. Based on best professional judgment of PHMSA staff, and includes excavation, permitting, construction, and cleanup costfldais
released based on incident reports.

2Pipelines bel ow 40 g e nlegimnpedtion arndavill Imle@temp fcom cequireondnést e i n

3. Total upgrade cost calculated as cost of launcher plus cost of receiver plus cost per bend multiplied by number of testdseplosinline
valve and number of mainline valves.

4. Based on Equatiol using temperature (70 degrees F), pressure (14.7 PSIA at standard conditions; 50 PSI at blowdown conditions), an
compressibility (factor of 0.88 at packed conditions) assumptions.

5. Assumes a natural gas cost of $4.21 per MCF, based on the gastreleased intentionally during a controlled blowdown as part of a respd
to an incident (median of costs based on data for 294 incidents). Does not include the social cost of methane released.

6. Upgrade cost plus cost per mile plus the cost ofglasise per mile.

7. G&A costs for record keeping, reporting, schéayl working with vendors, etc. equal to 20% of all costs

Table30

Calculation of Weighted Average Unit Cost to Accommodate Inline Inspection Tools
- Pipeline Diameter Weighted Average Cost per Mile
e
P > 26" 14" - 24" <12" Class 1 and 2 Class 3 and 4
Type A, Area 3% 25% 72% $82,973 $108,852
8"
Type A. Area 1 and Type B 0.3% 12% 88% $70,513 $92,592
Area 1 and Area 2
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Table31
Estimated Unit Cost of ILI for 60 Mile Segments
Cost from Interstate (60-mile) Segment used as a Proxy for Gathering
Component
26" - 48" 14II - 24" 4ll - 12"
Mobilizationt $15,000 $12,500 $10,000
Base MFL tod $90,000 $72,000 $54,000
Additional combo tool (deformation & crack $340,000 $322,000 $304,000
tools)
Reruns $63,000 $50,400 $37,800
Analytical and data integration services $80,000 $80,000 $80,000
Operator preparatioh $27,000 $23,050 $19,100
G&A Cost* $123,000 $111,990 $100,980
Total $738,000 $671,940 $605,880
Source: PHMSA best professional judgment.
1. Mobilization is the cost for mobilization and demobilization of the construction work crew, material and equipment tg
from thework site. Regional differences may apply.
2. Typically $900 to $1,500 per mile.
3. Includes analysis, specifications, cleaning pigs, fatigue crack growth analysis, etc. Estimated as 10% of costrefdtdd
data analysis.
4. G&A costs for recortteeping, reporting, schedant, working with vendors, etc. equal to 20% of all costs
Table32

Estimation of ILI Assessment Cost

2

Less than 12" " " " A Weighted Average
Segment Type Diameter 14" - 24 Greater than 26" Diameter Cost PerMile
Type A, Area 2 (hig 72% 25% 3% $10,436
Type A. Area 1 and Type B Area 1 and Are 88% 12% 0.3% $10,235
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Table33

Estimated Cost of Conducting Pressure Test ($2015)

Segment Length (miles)

Pipe Diameter (inches)

1 2 5 10
12 $297,205 $325,730 $399,940 $877,272
24 $375,000 $420,000 $720,000 $1,160,769
36 $578,424 $738,787 $1,018,202 $2,053,359

Source: T.D. Williamson, Inc., Houston, TXvas used to determine 24 inglessure test costs

Source: Greeneods
and determine 12 inch and 36 inch pipe

E n-eRatigsyfrontGreen'pEnergly Gréup (e2of weBe)used to take T.D. Williamson's 24 inch diameter fig

Table34

Volume of GasLost During Pressure Tests (MCF)

Segment Length (miles)

Pipe Diameter (inches)

1 2 5 10
12
48 96 240 481
24
192 385 962 1,923
36
433 866 2,164 4,328

MCF = thousand cubic feet

1. Estimated using Equation 1.
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Table35

Cost of Lost Gag

Pipe Diameter (inches)

Segment Length (miles)

1 Mile 2 Mile 5 Mile 10 Mile Average
12 $274 $548 $1,370 $2,741 $1,233
24 $1,096 $2,193 $5,482 $10,964 $4,934
36 $2,467 $4,934 $12,334 $24,668 $11,101

1. Calculated based on volume lost (see Table Volume of Gas Lost During Pressure Tests (MCF)) times the cost of gash@is@ahgeubic feet).
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Table36

Total Pressure Test Assessment Cost: Gathering Pipelines

Component

Segment Length (miles)

2 | 5 10

12 inch

Pressure test $356,646 $390,876 $479,928 $1,052,726
Lost gas $274 $548 $1,370 $2,741

Alternative supply $0.0 $0.0 $0.0 $0.0

Total $356,920 $391,424 $481,298 $1,055,467
24 inch

Pressure test $450,000 $504,000 $864,000 $1,392,923
Lost gas $1,096 $2,193 $5,482 $10,964
Alternative supply $0.0 $0.0 $0.0 $0.0

Total $451,096 $506,193 $869,482 $1,403,887
36 inch

Pressure test $694,109 $886,544 $1,221,843 $2,464,030
Lost gas $2,467 $4,934 $12,334 $24,668
Alternative supply $0.0 $0.0 $0.0 $0.0

Total $696,576 $891,478 $1,234,177 $2,488,698

1. Unit costs (see Table Estimated Cost of Conducting Pressure Test ($2015)) plus 20% G&A

2. SeeCost of Lost Gas
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Table37

Per Mile Pressure Test Costs

: ) . Segment Length (miles)
Pipe Diameter (inches)
1 2 5 | 10 | Average

Gathering

12 $356,920 $195,712 $96,260 $105,547 $188,609

24 $451,096 $253,096 $173,896 $140,389 $254,619

36 $696,576| $445,738.97 $246,835.33 $248,869.85 $409,505
Table38

Estimated Assessment Method for Gathering Pipe

Segment Type

<12" Diameter

14"-34" Diameter

36"+ Diameter

1%

Average Cost
$207,635

Type A, Area2 (higlst r es s,

O §

72%

27%

$196,650

Type A. Area 1 and Type B Area 1 and Are

88%

12%

0.0%

2
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Table39
Estimated Assessment Method for Gathering Pipe
Location ILI Pressure Test Ll e Total
Upgrade
Type A,AreaX hi gh str
5% 90% 5% 1
Type A, Area 1, and Type B Area
and Area 2 and Area 2 50 90% 5% 1
Mileage Subject to Testing Type A
Area 2 (high st 1,672 30,092 1,672 33,435
Mileage Subject to Testing Type A
Area 1, and Type B Area 1 and
Area 2 32 571 32 635
Total Annual Cost - Type A Area
2 1,163,109 416,542,604 10,410,524 428,116,237
Total Annual Cost - Type A Area
1 and Type B Area 1 and Area 2 21,651 7,487,999 188,446 7,698,096
Table40
Natural Gas Composition
Gas Percent of Volume
Methane (CH) 96%
Carbon dioxide (C8 1%
Other Fluids 3%

Source: Estimated based oatural gas quality standards and operat
reported measurements

Enbridge Estimatesittps://www.enbridgegas.com/gaafety/about
naturatgas/componemntsaturalgas.aspSpectra Estimates:
https:/ivwww.uniongas.com/abouts/abounaturatgas/Chemical
Compositiorof-Naturat Gas

powered byperspective 35



ICF

CONSULTING

Detailed Cost Discussion for Gathering

Table41

Proportion of Gas Gathering Mileage by Diameter
Segment Type <12" Diameter 14"-34" Diameter 36"+ Diameter

Type A, Area 8) (hig 72% 27% 1%
Type A. Area 1 and Type B Area 1 and Are 88% 12% 0%
2
Source: 2014 Gas Transmission Annual Report

Table42

GHG Emissions from Pressure Test Blowdowns

Diameter (inches)

Gas Released (MCF)

Methane (MCF)

Carbon Dioxide (lbs.)

12 113 108

168
24 424 406

631
36 974 932

1,449

Source: See Equation 1 and Natural Gamposition Table Ibs. = pounds

MCF = thousand cubic feet
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Table43
GHG Emissions from Pressure Tests per Assessment Mile
Location Gas Released per Methane Released | Carbon Dioxide Released
mile (MCF) per Mile (MCF) per Mile (Ibs.)
Type A, Area 2 (high
202 193 300
Type A. Area 1 and Type B Area 1 and Area 2
151 144 224
Ibs. = pounds
MCF = thousand cubic feet
1. Weighted average based on share of pipeline mileage by diameter.
Table44

Total GHG Emissions from Pressure Test Blowdowns

Item PT Miles Gas Released Methane (MCF) Carbon Dioxide (Ibs.)
(MCF)

Re-establish MAOP: Type A, Area 2 (high 30,092 6,070,259 5,809,238 9,027,689

stress, O 8")

Re-establish MAOP: Type A. Area 1 and 571 86,178 82,473 128,164

Type B Area 1 and Area 2

Total 30,663 6,156,437 5,891,710 9,155,853

PT = pressure test

MCF = thousand cubic feet
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Table45

Table46

Table47

Average Diameter in for Applicable Miles

Diameter 12" or less

Diameter 14" to 24"

Diameter 26" and above

Type A, Area 2 (higl

9.6

18.2

29.8

Type A. Area 1 and Type B Area 1 and Are,

2

6.7

18.6

30.2

Natural Gas Lost due to Blowdowns per Mile (MCF/Mile)

Location Diameter 12" or less | Diameter 14" to 24" | Diameter 26" and above
Type A, Area 2 (hig 27.7 101.3 282.6
Type A. Area 1 and Type B Area 1 and Are 12.9 106.3 289.1

2

MCF =thousand cubic feet

Source: See Equation 1 in Section 3.1.4.3

Proportion of Gas Gathering Mileage by Diameter

Segment Type O 120 Di an 14"-24" Diameter O 26" Di ameter
Type A, Area 2 (hig 72% 25% 3%
Type A. Area 1 and Type B Area 1 and Are 88% 12% 0%
2
Source: 2014 Gas Transmission Annual Reports
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Table48
GHG Emissions from Blowdowns, ILI Upgrade (per Mile)
Location Gas Released (MCF) Methane Emissions | C02Emissions (Ibs.)
(MCF)
Type A, Area 2 (hig 54 51 80
Type A. Area 1 and Type B Area 1 and Are 25 24 37
2
Table49

Total GHG Emissions due to Blowdowns

Gas Released

Methane Emissions (MCF

Item ILI Upgrade Miles (MCF) CHa) C02 Emissions (lbs.)
Re-establish MAOP: Type A, Area 2 (high 1,672 89,642 85,787 133,315
stress, O 8")
Re-establish MAOP: Type A. Area 1 and 32 787 753 1,170
Type B Area 1 and Area 2
Total 1,704 90,428 86,540 134,485

CQOz= carbon dioxide Ck= methane

GHG = greenhouse gas

HCA = high consequence area ILI = inline inspection

MAOP = maximum allowable operating pressure MCF = thousand cubic feet

SMYS = specified minimum yield strength
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Table50

Table51

Total Emissions Per Year

Methane Emissions .
Iltem Gas Released (MCF) (MCF CHa) C02 Emissions (lbs.)
Re-establish MAOP: Type A, Area 2 (high 410,660 393,002 610,734
stress, O 8")
Re-establish MAOP: Type A. Area 1 and 5,798 5,548 8,622
Type B Area 1 and Area 2
Total 416,458 398,550 619,356

COz= carbon dioxide CkE= methane

HCA = high consequence area Ibs. = pounds

MAOP = maximum allowable operating pressure MCF = thousand cubic feet

SMYS = specified minimum yield strength

Average Annual Social Cost of Gas Lost due to Blowdown (Millions 20153%)

i Average Annual Methane Lost from Blowdown (MCF) Average Annual
Topic Area 1 Scope .
ILI Upgrade Pressure Test Total Social Costi
Previously untested in HCA 5,719 387,283 393,002 $11.6
HCA and Class 3 and 4 with inadequate 50 5,498 5,548 $0.2
records
Subtotal 5,769 392,781 398,550 $11.7

MCF = thousand cubic feet

1. Based on the values for social cost of methane and social cost of carbon calculated using a 3% discouAppadseB).
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Table52
2016 2017 2018 2019 2020 2021 2022 2023
Social cost of methan 25 25 26 26 26 27 28 29
Previously untested in $9,825,041 $9,825,041) $10,218,043 $10,218,043 $10,218,043 $10,611,044 $11,004,046 $11,397,048
HCA
HCA and Class 3 and $138,709) $138,709 $144,257 $144,257 $144,257 $149,806 $155,354 $160,902
4 with inadequate
records
Table53
2024 2025 2026 2027 2028 2029 2030
Social cost of methan 30 31 32 33 34 34 35
Previously untested in $11,790,049 $12,183,051] $12,576,053 $12,969,054 $13,362,056 $13,362,056 $13,755,058
HCA
HCA and Class 3 and $166,451 $171,999 $177,547 $183,096 $188,644 $188,644 $194,192
4 with inadequate
records
Table54
Present Value Costs Discounted at 7%l opic Area 1
Total Average Annual
Social Cost .
Scope
: Compliance of GHG Total Compliance el C.OSF o Total
.. GHG Emissions
Emissions
Type A Area
1, 2 and Type
B Area 1 and
Area 2 $4,247,214,635 $11,717,370 $4,258,932,004 $283,147,642 $781,158.0 $283,928,80(
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Table55

Present Value Costs Discounted at¥8, Topic Area 1

Total Average Annual
Scope c . Social Cost of GHG . Social Cost of GHG
ompliance Emissions Total Compliance EMiSSions Total
Type A Area 1, 2 and
Type B Area 1 and
Area 2 $5,358,804,921 $11,717,370 $5,370,522,291 $357,253,661 $781,158.0f $358,034,819

Table56

Present Value Incremental Costs

Total (NPV with discount rate 7%)

Average Annual
(NPV with discount
rate 7% divided by

15)

Total (NPV with
discount rate 3%)

Average Annual (NPV with
discount rate 3% divided

by 15)

$4,258,932,005

$283,928,800

$5,370,522,291

$358,034,81
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2.5 Missing Cost fdIAOP Determination for UnregulatBgelinefor Gathering
Pipeline

2.5.1 Cost Basis

According to requirements under 191.28d 191.25an operator must report ay malfunction that

causethe pressure of a gathering pipeline to exceed the MA®Fhis is a safetselated condition

Because of thisan operator must first determine the MAOP in order to know whether an exceedance

has occurredThis requirement applies to all gathering line, regardless of whether the pipeline is

regulated or not. ICF considers the cost to determine MAOP for all ulategugathering pipelinen a

very similaifashion as regulated gathering lines in the previous sectath revisions to applicable

mileage and assumptions | a { ! Q& LINE Linta&éuntforithis coBt2 S &

2.5.2 Major Assumptions and Caveats
1 ICFconsiders95% ofunregulatedgathering lines do not have adequate records and of those
63% cannot be grandfathered in.
1 ICF considers famregulatedgathering lined00% perform pressure testing

2.5.3 Cost Results

¢tKS {(lofSa 0St2g aK?z2gsfirhScoNB detrinin@MADH fankegu@@d S a G A YT
pipeline. ICF determines the applicable mileage and the cost of each test for each pipeline system, and

then multiples by the cost for testing per applicable mile. ICF estimates a net present value cd$ over

years 0f$19.9 billion at a 7% discount rat&Z5.1 billion, 3% discount rate) not included in the RIA from
determination of MAOP.
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Table57

Revised Estimates for Total Currently Unregulated and Proposed Newly Regulated OnshoBas Gathering Pipelines 1,2

FrRIVISA CEslgmElen Miles from the past | Future Pipe over
Gathering Mile Designation Type (Class 1 and 2005 2010 2015 P P
Class 2) 5 years 15 years
Type A, Area 2 (high 60,746 72,212 77,554 5,341 20,767
Type A Area 2 stress, O
Type A-unregulated (high stress < 8) High stress, < 8" 89,522 106,420 114,292 7,872 30,605
Type A-unregulated (high stress: with no Type A (assumed < 17,094 20,320 21,823 1,503 5,844
diameter recordassumed to be less < 8) 8")
Type B- unregulatedlow stress, all sizes) Low stress, all sizes 136,671 162,469 174,486 12,018 46,724
Total 304,034 361,422 388,156 26,734 103,941

1. Estimate based on using GIS mapping, HPDI well data, and a count of processing plants to determine the mileagibongadssdng lines.

2. The breakdown for categories of pipe uses the same ratio as presented in the API survey that was used by PHMSay bet ahi®nservative estimate, as
much of the added pipeline from 2010 would be from shale reserves andatbindhe Type A Area 2, high stress, >8 inch category
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Table58

Determining Previously Untested Pipe within Gathering Lines

New Percent of
. Gathering Lines
pllEgvs PETERIT O that do not have Pipelines
Estimated Lo that would | Gathering P Percentin | Mileage | Mileage not
Pipeline in Category . pressure records | that need to ; .
Type Unregulated : be Lines that ; ; Class 3 and | in Class in Class 3,
- that rule applies to to comply with verify
Mileage expected to| have MAOP 4 3, Class 4 Class 4
the rule or do not MAOP
have records h f
records M2 €sa 57
buffer criteria *

Type A-unregulated 106,420 100% 7,872 5% 63% 59,129 0.0 0 59,129
(high stress < 8)
Type A-unregulated 20,320 100% 1,503 5% 63% 11,290 0.0 0 11,290
(high stress: with no
diameter records
assumed to be less < 8)
Type B- unregulated 162,469 100% 12,018 5% 63% 90,271 0.0 0 90,271
(low stress, all sizes)
Total 289,209 NA 21,392 NA NA 160,690 NA 0 160,690

1. Assumed mileage from the past 5 years have records. Of the renmgglige, assumed 20% don't have records and 50% of the remaining canuse the pressure lookback [

comply.
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Table59

Estimated Average Unit Cost of Upgrade to Accommodate Hine Inspection Tools, Class 1 and ClassIRon-

HCA Pipelinest
Type A, Area 2 (high str
26" - 48" 14" - 24" 4" - 12"2
Diameter (inches) 30 16 8
Pipe thickness (inches) 0.375 0.375 0.25
Segment Miles 60 60 60
Number of Mainline Valves 3 3 3
Number of Bends 3 3 3
Cost per Mainline/alve $338,000 $220,000 $89,000
Cost per Bend $60,000 $32,000 $16,000
Cost of Launcher $741,000 $481,000 $280,000
Cost of Receiver $741,000 $481,000 $280,000
Total Upgrade Cost $2,676,000 $1,718,000 $875,000
Upgrade Costs per Mile $44,600 $28,633 $14,583
Gas Released per Mile (MCF) 286 78 19
Cost of Gas Released per Mile $1,203 $327 $79
Percentage of pipe that would have to be 5% 5% 5%
replaced
Cost to replace per inch mile
120,000 120,000 120,000
G&A Cost
45,161 24,992 12,532
Total Unit Cost (per mile)® $225,803 $148,960 $134,662

HCA = high consequence area MCF = thousand cubic feet

Unit cost of gas released based on incideports.

1. Based on best professional judgment of PHMSA staff, and includes excavation, permitting, construction, and cleanu

2.Pi pelines below 40

g e nlieg irsspettign acdavitl becetem@ ftom cequinemeérdst e

i n
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Table60

Estimated Average Unit Cost of Upgrade to Accommodate Hine Inspection Tools, Class 1 and Class/on-
HCA Pipelines

3. Total upgrade cost calculated as cost of launcher plus cost of receiver plus cost per bend multiplied by number of b¢
costper mainline valve and number of mainline valves.

4. Based on Equation dsing temperature (70 degrees F), pressure (14.7 PSIA at standard conditions; 50 PSI at blowdc
conditions), and compressibility (factor of 0.88 at packed conditions) assumptions.

5. Assumes a natural gas cost of $4.21 per MCF, based on the costelfgasd intentionally during a controlled blowdown
part of a response to an incident (median of costs based on data for 294 incidents). Does not include the social eost of
released.

6. Upgrade costs per mile plus cost of gas released doldmgdown per mile.

7. G&A costs for record keeping, reporting, schaayl working with vendors, etc. equal to 20% of all costs

Estimated Average Unit Cost of Upgrade to Accommodate Hine Inspection Tools, Class 3 an€lass 4
Pipelines and Class 1 and Class 2 HCA Pipelines

Type A, Area 2 (high str
26" - 48" 14" - 24" 4" -12"?
Diameter (inches) 30 16 8
Segment Miles 45 45 45
Number of Mainline Valves 3 3 3
Number of Bends 6 6 6
Cost per Mainline/alve $338,000 $220,000 $89,000
Cost per Bend $60,000 $32,000 $16,000
Cost of Launcher $741,000 $481,000 $280,000
Cost of Receiver $741,000 $481,000 $280,000
Total Upgrade Cost $2,856,000 $1,814,000 $923,000
Upgrade Costs per Mile $63,467 $40,311 $20,511
Gas Released per Mile (MCF) 286 78 19
Cost of Gas Released per Mile $1,203 $327 $79
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Estimated Average Unit Cost of Upgrade to Accommodate Hine Inspection Tools, Class 3 an€lass 4
Pipelines and Class 1 and Class 2 HCA Pipelines

Percentage of pipe that would have to be 5% 5% 5%
replaced
Cost to replace per inch mile
120,000 120,000 120,000
G&A Cost
48,934 27,328 13,718
Total Unit Cost (per mile)® $293,603 $163,966 $82,308

HCA = high consequence area MCF = thousand cubic feet

PHMSA = Pipeline and Hazardous Materials Safety Administration

1. Based on best professional judgment of PHMSA staff, and includes excavation, permitting, constnattid@anup costs.
Unit cost of gas released based on incident reports.

2Pipelines bel ow 40 g e nliegimspettign andavil becxema tom cequinamerdst e | n

3. Total upgrade cost calculated as cost of launcher plus cost ofeepkig cost per bend multiplied by number of bends pl
cost per mainline valve and number of mainline valves.

4. Based on Equation 1 using temperature (70 degrees F), pressure (14.7 PSIA at standard conditions; 50 PSI at blow
conditions), and compssibility (factor of 0.88 at packed conditions) assumptions.

5. Assumes a natural gas cost of $4.21 per MCF, based on the cost of gas released intentionally during a controlled bl
part of a response to an incident (median of costs based oioid2€# incidents). Does not include the social cost of metha
released.

6. Upgrade cost plus cost per mile plus the cost of gas release per mile.

7. G&A costs for record keeping, reporting, schéayl working with vendors, etc. equal to 20% of alts

powered byperspective 48



ICF

CONSULTING

Detailed Cost Discussion for Gathering

Table61

Calculation of Weighted Average Unit Cost to Accommodate Inline Inspection Tools

Pipeline Diameter

Weighted Average Cost per Mile

Type
> 26" 14" - 24" <12" Class 1 and 2 Class 3 and 4
Type A-unregulated (higlstress < 8) 0% 0% 100% $134,662 $82,308
Type A-unregulated (high stress: with ni 0% 0% 100% $134,662 $82,308
diameter recordassumed to be less < 8)
Type B- unregulated (low stress, all sizef 0% 6% 94% $135,549 $87,047
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Table62

Estimated Unit Cost of ILI for 60 mile segments

Cost from Interstate (60-mile) Segment used as a Proxy for Gathering
Component
26" - 48" 14" - 24" 4Il - 12"

Mobilizationt $15,000 $12,500 $10,000
Base MFL todl $90,000 $72,000 $54,000
Additional combo tool (deformation & crack $340,000 $322,000 $304,000
tools)

Reruns $63,000 $50,400 $37,800
Analytical and data integration services $80,000 $80,000 $80,000
Operator preparatién $27,000 $23,050 $19,100
G&A Cost $123,000 $111,990 $100,980
Total $615,000 $559,950 $504,900

Source: PHMSA best professional judgment.

1. Mobilization is the cost for mobilization and demobilization of the construction work crew, material and equipment to
from thework site. Regional differences may apply.

2. Typically $900 to $1,500 per mile.

3. Includes analysis, specifications, cleaning pigs, fatigue crack growth analysis, etc. Estimated as 10% of costrefdtdd
data analysis.

4. G&A costs for recordteeping, reporting, schedny, working with vendors, etc. equal to 20% of all costs
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Table63

Estimation of ILI Assessment Cost

Less than 12" " " . Weighted Average
Segment Type Diameter 14" - 24 Greater than 26" Diameter Cost PerMile

Type A-unregulated (high stress < 8) 100% 0% 0% $8,415
Type A-unregulated (high stress: with no 100% 0% 0% $8,415
diameter recordassumed to be less < 8)

Type B- unregulated (low stress, all sizes) 94% 6% 0% $8,468

Table64
Estimated Cost of Conducting Pressure Test ($2015)
) : . Segment Length (miles)
Pipe Diameter (inches)
1 2 5 10

12 $297,205 $325,730 $399,940 $877,272
24 $375,000 $420,000 $720,000 $1,160,769
36 $578,424 $738,787 $1,018,202 $2,053,359

Source: T.D. Williamson, Inc., Houston, TXvas used to determine 24 inch pressure test costs

Sour ce:

Greeneods
and determine 12 inch and 36 inch pipe

E n-Ratigsyfrons@reen'pEnergly Greup (eRoft weBe)used to take T.D. Williamson's 2fanwter figures
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Table65

Volume of Gas Lost During Pressure Tests (MCF)

Segment Length (miles)

Pipe Diameter (inches)
1 2 5 10
12
48 96 240 481
24
192 385 962 1,923
36
433 866 2,164 4,328
MCF = thousandaubic feet
1. Estimated using Equation 1.
Table66
Cost of Lost Gas
Pipe Segment Length (miles)
Diameter
(inches) 1 Mile 2 Mile 5 Mile 10 Mile Average
12 $274 $548 $1,370 $2,741 $1,233
24 $1,096 $2,193 $5,482 $10,964 $4,934
36 $2,467 $4,934 $12,334 $24,668 $11,101
1. Calculated based on volume lost (see Table Volume of Gas Lost During Pressure Tests (MCF)) times the cost of gash@isahgpe
cubic feet).
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Table67

Total Pressure Test Assessment Cost: Gathering Pipelines

Segment Length (miles)

Component
2 | 5 10

12 inch

Pressure test $356,646 $390,876 $479,928 $1,052,726
Lost gas $274 $548 $1,370 $2,741
Alternative supply $0 $0 $0 $0

Total $356,920 $391,424 $481,298 $1,055,467
24 inch

Pressure test $450,000 $504,000 $864,000 $1,392,923
Lost gas $1,096 $2,193 $5,482 $10,964
Alternative supply $0 $0 $0 $0

Total $451,096 $506,193 $869,482 $1,403,887
36 inch

Pressure test $694,109 $886,544 $1,221,843 $2,464,030
Lost gas $2,467 $4,934 $12,334 $24,668
Alternative supply $0 $0 $0 $0

Total $696,576 $891,478 $1,234,177 $2,488,698

1. Unit costs (see Table Estimated Cost of Conducting Pressure Test (320$30% G&A

2. See Tables-34.
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Table68
Per Mile Pressure Test Costs
Pipe Diameter Segment Length (miles)
(inches) 1 ‘ 2 5 | 10 ‘ Average
Gathering
12 $356,920 $195,712 $96,260 $105,547 $188,609
24 $451,096 $253,096 $173,896 $140,389 $254,619
36 $696,576 $445,738.97 $246,835.33 $248,869.85 $409,505
Table69

Estimated Assessment Method for Previously Untested Pipe

Segment Type <12" Diameter 14"-34" Diameter 36"+ Diameter Average Cost
Type A-unregulated (high stress < 8) 100% 0% 0% $188,609
Type A-unregulated (high stress: with no 100% 0% 0% $188,609
diameter recordassumed to be less < 8)
Type B- unregulated (low stress, all sizes) 94% 6% 0% $192,101
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Table70

Estimated Assessment Method for Previously Untested Pipe

Location ILI 2 Pressure Test ILI and Upgrade Total

High stress, < 8" 0% 100% 0%

Type A (assumed < 8") 0% 100% 0%

Low stress, all sizes 0% 100% 0%

Mileage Subject to High stress, < 8" - 59,129 - 59,129
MileageSubject to Type A (assumed < 8") . 11,290 - 11,290
Mileage Subject to Low stress, all sizes B 90,271 - 90,271
Total Annual Cost High stress, < 8" - 743,487,320 - 743,487,320
Total Annual Cost Type A (assumed < 8") - 141,965,078 - 141,965,078
Total Annual Cost Low stress, all sizes . 1,156,070,033 - 1,156,070,033

Table71

Natural Gas Composition

Gas Percent of Volume
Methane (CH) 96%
Carbon dioxide (Cf) 1%
OtherFluids 3%

reported measurements

Source: Estimated based on natural gas quality standards and op{

Compositiorof-Natural Gas

EnbridgeEstimates: https://www.enbridgegas.com/gatety/about
naturatlgas/componemntsaturatgas.aspx Spectra Estimates:
https://lwww.uniongas.com/abaus/abounaturatgas/Chemical
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Table72

Proportion of Gas Gathering Mileage by Diameter
Segment Type <12" Diameter 14"-34" Diameter 36"+ Diameter

Type A-unregulatedhigh stress < 8) 100% 0% 0%
Type A-unregulated (high stress: with no 100% 0% 0%
diameter recordassumed to be less < 8)
Type B- unregulated (low stress, all sizes) 94% 6% 0%
Source: 2014 Gas Transmission Annual Report

Table73

GHG Emissions from Pressure Test Blowdowns

Diameter (inches)

Gas Released (MCF)

Methane (MCF)

Carbon Dioxide (Ibs.)

12 113 108 168
24 424 406 631
36 974 932 1,449

Source: See Equation 1 and Natural Gas Composition Table Ibs. = pounds

MCF = thousand cubic feet
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Table74
GHG Emissions from Pressure Tests per Assessment Mile
Location GasReleased per Methane Released | Carbon Dioxide Released
mile (MCF) per Mile (MCF) per Mile (Ibs.)
Type A-unregulated (high stress < 8) 113 108 168
Type A-unregulated (high stress: with no
diameter recordassumed to be less < 8) 113 108 168
Type B- unregulated (low stress, all sizes) 130 125 194
Ibs. = pounds
MCF =thousand cubic feet
1. Weighted average based on share of pipeline mileage by diameter.
Table75

Total GHG Emissions from Pressure Test Blowdowns

Gas Released

Item PT Miles (MCF) Methane (MCF) Carbon Dioxide (Ibs.)
Re-establishrMAOP: High stress, < 8" 59,129 6,681,589 6,394,281 9,936,859
Re-establish MAOP: Type Aunregulated 11,290 1,275,815 1,220,955 1,897,392
(high stress: with no diameter records
assumed to be less < 8)

Re-establish MAOP: Type Bunregulated 90,271 11,750,939 11,245,649 17,475,997
(low stress, all sizes)
Total 70,420 7,957,404 7,615,236 11,834,251

PT = pressure test

MCF = thousand cubic feet
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Table76
Average Diameter in for Applicable Miles
Diameter 12" or less | Diameter 14" to 24" Diameter 26" and above
Type A-unregulated (high stress < 8) 4.6 0.0 0.0
Type A-unregulated (high stress: with no 4.6 0.0 0.0
diameter recordassumedo be less < 8)
Type B- unregulated (low stress, all sizes) 6.1 17.7 30.1
Table77
Natural Gas Lost due to Blowdowns per Mile (MCF/Mile)
Location Diameter 12" or less | Diameter 14" to 24" Diameter 26" and above
TypeA -unregulated (high stress < 8) 5.7 0.0 0.0
Type A-unregulated (high stress: with no 5.7 0.0 0.0
diameter recordassumed to be less < 8)
Type B- unregulated (low stress, all sizes) 10.6 95.8 288.5
MCF = thousand cubic feet
Source: See Equationd Section 3.1.4.3
Table78
Proportion of Gas Gathering Mileage by Diameter
Segment Type O 120 Di g 14"-24" Diameter O 26" Di ame
Type A-unregulated (high stress < 8) 100% 0% 0%
Type A-unregulated (high stress: with no 100% 0% 0%
diameter recordassumed to be less < 8)
Type B- unregulated (low stress, all sizes) 94% 6% 0%
Source: 2014 Gas Transmission Annual Reports
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Table79

GHG Emissions from Blowdowns, ILI Upgrade (per Mile)

Location GasReleased (MCF)| Methane Emissions | CO2Emissions (Ibs)

(MCF)

High stress, < 8" 6 5 8

Type A (assumed < 8") 6 5 8

Low stress, all sizes 16 15 23
Table80

GHG Emissions from Blowdowns, ILI Upgrade (per Mile)

Location Gas ReleasedMCF) | Methane Emissions CO2Emissions (Ibs.)
(MCF)

Type A-unregulated (high stress < 8) 6 5 8

Type A-unregulated (high stress: with no 6 5 8

diameter recordassumed to be less < 8)

Type B- unregulated (low stress, all sizes) 16 15 23
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Table81

Total GHG Emissions due to Blowdowns

. Gas Released Methane Emissions (MCF o

Item ILI Upgrade Miles (MCF) CHa) CO2 Emissions (lbs.)
Re-establish MAOP: High stress, < 8" 0 0 0 0
Re-establish MAOP: Type Aunregulated 0 0 0 0
(high stresswith no diameter records
assumed to be less < 8)
Re-establish MAOP: Type Bunregulated 0 0 0 0
(low stress, all sizes)
Total 0 0 0 0

CQOz= carbon dioxide CkH= methane

GHG = greenhouse gas

HCA = high consequence area ILI = inline inspection

MAOP = maximum allowable operating pressure MCF = thousand cubic feet

SMYS = specified minimum yield strength

1. As 100% of Unregulated pipe would have to utilize pressure testing, there will be no miles under this category plashdéltol ILI
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Table82

Total Emissions Per Year

Iltem Gas Released (MCF) Met(h'\?gtla: Iémle)smns CO2 Emissions (lbs.)
Reestablish MAOP: High stress, < 8" 445,439 426,285 662,457
Re-establish MAOP: Type Aunregulated 85,054 81,397 126,493
(high stress: with ndiameter records
assumed to be less < 8)
Re-establish MAOP: Type Bunregulated 783,396 749,710 1,165,066
(low stress, all sizes)
Total 1,313,890 1,257,392 1,954,017

CQOz= carbon dioxide Ck= methane
HCA = high consequence arkes. = pounds

MAOP = maximum allowable operating pressure MCF = thousand cubic feet

SMYS = specified minimum yield strength
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Table83

Average Annual Social Cost of Gas Lost due to Blowdown (Millions 2015$)

) Average Annual Methane Lost from Blowdown (MCF) Average Annual
Topic Area 1 Scope -
ILI Upgrade Pressure Test Total Social Cost!
Type A-unregulated (high stress < 8) 0 426,285 426,285 $12.5
0 81,397 81,397 $2.4
Type A-unregulated (high stress: with no
diameter recordassumed tbe less < 8)
Type B- unregulated (low stress, all sizes) 0 749,710 749,710 $22.0
Subtotal 1,257,392 1,257,392 $37
MCF = thousand cubic feet
1. Based on the values for social cost of methane and social cost of carbon calsitgted3% discount rate (see Appendix B).
Table84
2016 2017 2018 2019 2020 2021 2022 2023
Social cost of methan 25 25 26 26 26 27 28 29
High stress, < 8"
10,657,135 10,657,135 11,083,420 11,083,420, 11,083,420, 11,509,705 11,935,991 12,362,276
Type A (assumed <
8")
2,034,925 2,034,925 2,116,322 2,116,322 2,116,322 2,197,719 2,279,116 2,360,513
Low stress, all sizes
10,695,955 10,695,955 11,123,793 11,123,793 11,123,793 11,551,632] 11,979,470, 12,407,308
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Table85
2024 2025 2026 2027 2028 2029 2030
Social cost of methan 30 31 32 33 34 34 35
High stress, < 8" 12,788,562 13,214,847 13,641,132 14,067,418 14,493,703 14,493,703 14,919,988
Type A (assumed <
8") 2,441,910 2,523,307 2,604,704 2,686,101 2,767,498 2,767,498 2,848,895
Low stress, all sizes 22,491,298 23,241,008 23,990,718 24,740,428 25,490,138 25,490,138 26,239,848
Table86
Presert Value Costs Discounted at 7%
Total Average Annual
Scope . Social Cost of GHG . Social Cost of
Compliance Emissions Total Compliance GHG Emissions Total
Unregulated Gathering | 19,895,591,48¢ 36,967,334| 19,932,558,821 1,326,372,766 2,464,489 1,328,837,25¢5
Miles
Table87
Present Value Costs Discountedt 3%
Total Average Annual

Scope

Compliance

Social Cost of
GHG Emissions

Total

Compliance

Social Cost of
GHG Emissions

Total

Unre

gulated Gathering

Miles

25,102,709,11¢

36,967,334

25,139,676,453

1,673,513,94]

2,464,489

1,675,978,430
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Table88

Present Value Incremental Costs

Total (NPV with discount rate 7%)

Average Annual
(NPV with discount
rate 7% divided by

15)

Total (NPV with
discount rate 3%)

Average Annual (NPV with
discount rate 3% divided
by 15)

$19,932,558,82]

$1,328,837,25¢

$25,139,676,453

$1,675,978,43
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2.6 Missing Cost foEompressor Statiorier Gathering Pipeline

2.6.1 Cost Basis

According to requirements under 192.163, operators must house compressors in buildings made of
noncombustible materials containing pipe more than 2 inches in diameter that is carrying gas under

pressure or gas handling equipment other than utilization poqent used for domestic purposes. ICF
considersewly regulated gathering line now subject to house compressors in the future to act as an

additional cost over the current regulation. ICF considers a number of future compressor stations with a

given costo construct the required housing under therutel a { ! Q& LINE Lidta&éuntirL! R2 S &
this cost

One other interpretation of this requirement could be that operators would only have to follow this
requirement if a building is built. Under this integpation, the costs presented here may be overstated.

2.6.2 Major Assumptions and Caveats
1 ICFconsidersl,815 future compressor stations with 19% requirmaysingregulationbased on
newly regulatedl'ype A Area fhiles
1 ICF considerg5%of stations built as a@ptable under the regulation
71 ICF consider$70,000 aghe cost of housing

2.6.3 Cost Results

¢tKS GlofSa 0St2¢ aK2¢g (GKS NBadZ da 2F L/ CcQa SaidAavl
regulated pipeline. ICEonsides the applicabl@ipelinemileage the number of futurecompressor

buildings, and thecost of eactbuildingto determine the costICF estimates a net present value cost

over 15 years of B4 million at a 7% discount rate 18.2 million, 3% discount rate) not included in the

RIA fromcompressor housing requirements.
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Table89

Revised Estimates for Total Currently Unregulated and Proposed Newly Regulated Onshore Gas

Gathering Pipelines?!?

PHMSA designation Miles from Future Pioe
Gathering Mile Designation | Type (Class 1 and Class| 2005 2010 2015 the past 5 P
over 15 years
2) years
Type A, Area 2 (high 60,746 72,212 77,554 5,341 20,767
stress, O 8'
Type A Area 2
Type A-unregulated (high High stress, < 8 89,522| 106,420| 114,292 7,872 30,605
stress < 8)
Type A-unregulated Type A (assumed < 8") 17,094 20,320 21,823 1,503 5,844
(high stress: with no
diameter recordassumed
to be less < 8)
Type B- unregulated (low Low stress, all sizes 136,671| 162,469| 174,486 12,018 46,724
stress, all sizes)
Total 304,034| 361,422| 388,156 26,734 103,941

1. Estimate based on using GIS mapping, HPDI well data, and a count of processing plants to determine the mileage

for gathering lines.

2. The breakdown for categories of pipe uses the same ratio as presémeedmh survey that was used by PHMSA, but thig
may be a conservative estimate, as much of the added pipeline from 2010 would be from shale reserves and could fal
Type A Area 2, high stress, >8 inch category

Table90

Pipeline Infrastructure - Regulated Onshore Gas Gathering (2015)

. . . Number of
1
Type A Miles Type B Miles? Total Miles Operators
Total Regulated Miles 7,844 3,580 11,423 367
Class 3 and Class 4 Mile{ 2,812 7,873 7,844 301

Source: PHMSA Pipeline Data Mart

1. Metal gathering line operating at greater than 20% specified minimum yield strength-metedlic line for which
maximum allowable operating pressure is greater than 125 pounds per square inch in a Class 2, Class 3, or Class 4

2. Metallic gahering line operating under 20% specified minimum yield strength crmmegallic pipe for which maximum
allowable operating pressure is less than 125 pounds per square inch in a Class 3, Class 4, or certain Class 2 locati

Table91l

Total Gathering Mileage

Gathering Pipeline Miles

399,579

powered byperspective

66



PE—
CONSULTING

Detailed Cost Discussion for Gathering

Table92
Compressor Stations Newly Required to House Compressors Inside 192.163
Percentage of
compressor
Percentageof Pipe Percent of SIS el &
New ; . not already
. that will be expected gathering X Cost to
Compression g Count of ; housed in Cost of
: to comply (Existing- line that - S house
Category | for Gathering . Compressor buildings that Housing in
. retroactively and . would have X o compressors
Line Annual Stations will have to be Building . L
Future - upon new to follow the in building
HP : or were not
construction) rule
planned to be
housed in a
building
Existing 0.0% NA NA NA NA
Compressor 12,000,000 4,000
Stations
Future 100% 19% 75% $70,000| $18,494,230
Compressor 5,445,000 1,815
Stations
Total G & A NA NA NA NA NA NA $3,698,846
Cost
Total $22,193,076
17,445,000 5,815
Source: INGAA report: http://www.ingaa.org/File.aspx?id=27961&v=db4fb0ca
1. Assumed 20% G &A Cost

Table93

Present Value Incremental Costs

Average
Annual (NPV

Average Annual

Total (NPV with

with discount

Total (NPV with

(NPV with discount

discount rate 7%) rate 7% discount rate 3%) rate 3% divided by
divided by 15)
15)
$14,418,794 $961,253 $18,192,512 $1,212,834

2.7 Missing Cost fdField Repair of Damagies Gathering Pipeline

2.7.1

Cost Basis

Operators must now perform permanent field repair of imperfections and dampgeding on

discovered conditions under a required remediation schedule specified in 192ARA8ugh 192.9

states that Type A Area 1 gathagiines are excluded from this paragraph, 192.711(b)(1) states that if a

RA&EO2PSNBR O2yRAGAZ2Y O2dz R

¢ NJ

VAYA&AAZ2Y

t ALSEAYS

LYyGdSaNRmiGe

I ROSNE St & clea&asTSOoi al
al y 39783/ fisé =

¥S
by

such, ICF considefype A Area tjathering lines to apply to the accelerated permanent tiepandition
requirements.

powered byperspective

67

2



PE—
CONSULTING

¢2 AYOGSNILINBG (GKS 02aiG G2 O2vyLieées L/ C O2yaARSNA |
Transmission mile©peratas assesapplicablemileagefor required repair conditions every seven

years leading to a number of conditions discovered per €4 .delineates discovered repairs into three
regions and subsequently applies a cost per type of repair condition asiegdpifPHMSA to determine

a total repair costEach type of repair has an associated cost based on the applicable region.

Detailed Cost Discussion for Gathering

ICF then considers a percentagfeconditionsoperators would repair under the accelerated time frame,
with the cost being the difference in net present value of repairing the conditions immediately versus an
expectedaveragerepar time of five yearsinder normal business operation. I@€n determines the

labor costdased on required personnt monitor the remaining repairs over the lifetime of the

condition. Finally, ICF determines the total cost to comply as the difference in net present values due to
the accelerated timeframe plus the total cost to repair the remaining conditions minus the labdpcost
monitor. This valués not accountedfok y t 1 a{! Qa LINBLR2 &SR wL! @

2.7.2 Major Assumptions and Caveats
1 ICFconsidersType A Area fjathering linesnustfollow acceleratedepair procedures.
9 ICF considers ®scheduled repair conditions per mile assessed.
1 ICFconsiders67% of repairs will be done on an accelerated timeframe.

2.7.3 Cost Results

¢KS GlofSa o0St2g akKz2g (KS Nparmzndnirepdirfordgula@@a SadA Yl
gathering line conditiondCF considers the applicable pipeline mileage, the numbepair incidents

per region the costof eachrepair performed under the accelerated timeline, the cost to monitor the

remaining repairs, and labeequirementsto determine the costo comply ICF estimates a net present

value cost over 15 years $85.2million at a 7% discount rat&36.7million, 3% discount rate) not

included in the Rlfor permanent field repairs
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Table94
Revised Estimates for Total Currently Unregulated and Proposed Newly Regulated Onshore Gas
Gathering Pipelines?!?
PHMSA Miles
Gathering Mile designation from the Future
. . 2005 2010 2015 Pipe over
Designation Type (Class 1 past 5
15 years
and Class 2) years
Type A, Area 2 60,746 72,212 77,554 5,341 20,767
(high st
Type A Area 2 8")
Type A-unregulated High stress, < 8 89,522 106,420 114,292 7,872 30,605
(high stress < 8)
Type A 17,094 20,320 21,823 1,503 5,844
Type A-unregulated (assumed < 8")
(high stress: with no
diameter recordassumeg
to beless < 8)
Type B- unregulated Is_i(;vevsstress, all 136,671 162,469 174,486 12,018 46,724
(low stress, all sizes)
Total 304,034 361,422 388,156 26,734 103,941
1. Estimate based on using Gitapping, HPDI well data, and a count of processing plants to determine the mileage ne
for gathering lines.
2. The breakdown for categories of pipe uses the same ratio as presented in the API survey that was used by PHMSA
may be aonservative estimate, as much of the added pipeline from 2010 would be from shale reserves and could fall
Type A Area 2, high stress, >8 inch category

Table95

Pipeline Infrastructure - Regulated Onshore Gas Gathering (201

. . . Number of
1
Type A Miles Type B Miles? Total Miles e
Total Regulated Miles 7,844 3,580 11,423 367

Source: PHMSA Pipeline Data Mart

1. Metal gathering line operating at greater than 20% specified minimum yield strength-or non
metallic linefor which maximum allowable operating pressure is greater than 125 pounds per S
inch in a Class 2, Class 3, or Class 4 location.

2. Metallic gathering line operating under 20% specified minimum yield strength emetailic
pipe for which maximumIbwable operating pressure is less than 125 pounds per square inch
Class 3, Class 4, or certain Class 2 locations
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Table96
Table 3-60. Calculation of Mileage
Scope Miles
Type A, Area 1 7,844
Average assessed per yeal 1,121
1. Assumed miles were assessed every seve
years
Table97
Hazardous Liquid Scheduled Repair Conditions, 2004
2009
Repair Condition Number SRRty
Total
60-day conditions 4,673 19%
180-day conditions 20,468 81%
Total 25,141 100%
Source: 20042009 Hazardous Liquid Annual Reports; see Tabl
C-2
Table98
Gathering Systems Repair
Fraction of | WiEIEiee BAU
- pair Average :
Pipeline Cainchions ; Fraction BAU BAU
Repair - o o
Assessed ; - Repaired | Conditions | Conditions
i ; DiscoveryRate | Conditions : : ;
Using this ; : (remainder | Repaired | Monitored
#/mile Discovered .
method . monitored)
#/mile
ILl/upgrade to ILI 0.10 1.0 0.1 50% 0.05 0.05
Direct Assessment 0.00 0.1 0.0 85% 0.00 0.00
Total 1.0 0.2 67% 0.13 0.06

1. Bwsiness as Usual (BAU) are repairs that would occur without regulation. Note, this does not mean they would have
with the same time schedule
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Table99

Tablel100

Estimation of 180Day Repair

Conditions

Component Value
Miles assessed per year 1,121
Scheduled repair conditiong 0.2
per mile assessed
Expected scheduled repair 220
conditions per year
180 conditions (% of 81%
scheduled conditions)
Expected 18@lay 179

conditions per year

1.20042009 Gas Transmission scheduled

repair rate, see TableZ

Number of Anomalies in each Location

West (Except
West Coast), South, West East
Central, Coast
Southwest

Percent of anomalies in 74% 2% 24%
Location
Number of anomalies in 132 4 43
each Location
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Tablel01

Range of Typical Repair Costs

West (Except
Repair Method (Length) W?;S;n(tﬁso’ SOngé\sAtleSt East
Southwest

12-inch Diameter

Composite Wr| $9,600 $12,000 $13,800
Sleeve (50) $12,800 $16,000 $18,400
Pi pe Repl ace $41,600 $52,000 $59,800
Mat erial Ver $2,000 $2,000 $2,000
Composite Wr| $16,000 $20,000 $23,000
Sl eeve (2006) $19,200 $24,000 $27,600
PipeRepl acemen $51,200 $64,000 $73,600
Material Verification( 2 0 ¢ $4,000 $4,000 $4,000
24-inch Diameter

Composite Wr| $14,400 $18,000 $20,700
Sleeve (50) $19,200 $24,000 $27,600
Pipe Replace $62,400 $78,000 $89,700
Material Verification( 5 6 ) $2,000 $2,000 $2,000
Composite Wr| $24,000 $30,000 $34,500
Sl eeve (2006) $28,800 $36,000 $41,400
Pi pe Replace $76,800 $96,000 $110,400
Material Verification( 2 0 € $4,000 $4,000 $4,000
36-inch diameter

Composite Wr| $21,600 $27,000 $31,050
Sl eeve (56) $28,800 $36,000 $41,400
Pi pe Replace $93,600 $117,000 $134,550
Material Verification( 5 0 ) $2,000 $2,000 $2,000
Composite Wr| $36,000 $45,000 $51,750
Sleeve (200) $43,200 $54,000 $62,100
Pi pe Repl ace $115,200 $144,000 $165,600
Material Verification( 2 0 ¢ $4,000 $4,000 $4,000

Source: PHMSA best professional judgment

1. 80% of South/West Coast.

2. 115% of South, West Coast.
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Tablel02

Percent of Anomalies Repaired using Current Methodology
West (Except
Repair Method (Length) Wgsgnfrgiso’ Sogga\é\{est East
Southwest
12-inch Diameter
Composite Wr| 5% 5% 5%
Sl eeve (56) 10% 10% 10%
Pi pe Repl ace 2% 2% 2%
Materi al Ver 17% 17% 17%
Composite Wr| 5% 5% 5%
Sl eeve (2006) 10% 10% 10%
Pipe Repl ace 2% 2% 2%
Material Ver 17% 17% 17%
24-inch Diameter
Composite Wr| 5% 5% 5%
Sl eeve (50) 10% 10% 10%
Pipe Repl ace 2% 2% 2%
Material Ver 17% 17% 17%
Composite Wr| 5% 5% 5%
Sl eeve (2006) 10% 10% 10%
Pipe Repl ace 2% 2% 2%
Materi al Ver 17% 17% 17%
36-inch diameter
CompositeNr ap (58 5% 5% 5%
Sl eeve (50) 10% 10% 10%
Pipe Repl ace 2% 2% 2%
Material Ver 17% 17% 17%
Composite Wr| 5% 5% 5%
Sl eeve (2006) 10% 10% 10%
Pi pe Repl ace 2% 2% 2%
Materi al Ver 17% 17% 17%
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Table103
Number of Repairs Done using Methodology
West (Except
Repair Method (Length) Wgsgnfrgiso’ Sogga\é\{est East
Southwest
12-inch Diameter
Composite Wr| 7 0 2
Sl eeve (56) 13 0 4
Pi pe Repl ace 2 0 1
Materi al Ver 22 1 7
Composite Wr| 7 0 2
Sl eeve (2008) 13 0 4
Pi pe Repl ace 2 0 1
Materi al Ver 22 1 7
24-inch Diameter
Composite Wr| 7 0 2
Sl eeve (56) 13 0 4
Pi pe Repl ace 2 0 1
Materi al Ver 22 1 7
Composite Wr| 7 0 2
Sl eeve (200) 13 0 4
Pi pe Repl ace 2 0 1
Materi al Ver 22 1 7
36-inch diameter
Composite Wr| 7 0 2
Sl eeve (506) 13 0 4
Pi pe Repl ace 2 0 1
MaterialVer i fi cat 22 1 7
Composite Wr| 7 0 2
Sl eeve (20606) 13 0 4
Pi pe Repl ace 2 0 1
Materi al Ver 22 1 7
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Table104
Cost of Repairs
West (Except
Repair Method (Length) Wgsgnct:rZiSt)- Songza\s/\t/est East Total
Southwest

12-inch Diameter

Composite Wr $63,486 $2,372 $29,570 $95,429
Sl eeve (56) $169,297 $6,326 $78,854 $254,476
Pi pe Replace $91,702 $3,427 $42,712 $137,841
Mat eri al Ver $44,088 $1,318 $14,285 $59,691
Composite Wr $105,810 $3,954 $49,283 $159,048
Sl eeve (2008) $253,945 $9,489 $118,280 $381,714
Pi pe Replace $112,864 $4,217 $52,569 $169,651
Material Ver $88,175 $2,636 $28,570 $119,381
24-inch Diameter

Composite Wr $95,229 $3,558 $44,355 $143,143
Sleeve (50) $253,945 $9,489 $118,280  $381,714
Pi pe Replace $137,553 $5,140 $64,068 $206,762
Materi al Ver $44,088 $1,318 $14,285 $59,691
Composite Wr $158,716 $5,931 $73,925 $238,571
Sl eeve (200) $380,917 $14,234 $177,420 $572,571
Pi pe Replace $169,297 $6,326 $78,854 $254,476
Material Ver $88,175 $2,636 $28,570 $119,381
36-inch diameter

Composite Wr $142,844 $5,338 $66,533 $214,714
Sl eeve (56) $380,917 $14,234 $177,420 $572,571
Pi pe Replace $206,330 $7,710 $96,103 $310,143
Material Ver $44,088 $1,318 $14,285 $59,691
Composite Wr $238,073 $8,896 $110,888 $357,857
Sl eeve (20606) $571,376 $21,351 $266,131 $858,857
Pi pe Replace $253,945 $9,489 $118,280 $381,714
Materi al Ver $88,175 $2,636 $28,570 $119,381
Total Cost $4,183,036 $153,341 $1,892,092] $6,228,470
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Table105
Labor Rates
Labor Mean Total
Occupation Code Occupation Industry Cateqor Hourly Labor
gory Wage Cost
17-2141 Mechanical Oil and Gas Sr. Engineer $74 $99
Engineers Extraction
Nov-71 Transportation, | Oil and Gas Manager $61 $86
Storage, and Extraction
Distribution
Managers
17-2111 Health and Oil and Gas Project $56 $81
Safety Extraction engineer
Engineers,
Except Mining
Safety
Engineers and
Inspectors
47-5013 Service Unit Pipeline Operator $30 $55
Operators, Oil, | Transportation
Gas, and Mining of Natural Gas
Source:Bureau of Labor Statistics Occupational Employment Statistics (May 2014) and Employer Cost of
Employee Compensation (September 2015).
1. Mean hourly wage plus mean benefits ($25.01 per hour worked).
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Table106
Present Value ofEstimated Annual Cost of More Timely
Repair of Non- Immediate Conditions
Estimate 7% Discount 3% Discount
Rate Rate
Cost of repairs $6,228,470 $6,228,470
Percent of anomalies that 67% 67%
are repaired
Cost of repairing anomalies $4,183,672 $4,183,672
on an acceleratesthedule
Cost of repairs delayed 4 $3,191,704 $3,717,139
years
Difference for repaired $991,969 $466,534
anomalies (estimated cost {
proposed rule)
Time to monitor one 1 1
anomaly (hours)
Salary to monitor anomaliey $55 $55
Average Ongoing anomalie
in a given time period 441 441
Cost for monitoring $24,255 $24,255
unrepaired anomalies
Annual cost of rule $3,012,511 $2,487,076
G & A Cost $602,502 $497,415
1. Overthe fifteen year period the average lifetime onbaomaly
is 7.5 years if they are not repaired. Used the fraction of anom4
not repaired and the 7.5 average lifeé to determine the number
of anomalies to monitor annually
Table107
Present Value Costs
7% Discount Rate 3% Discount Rate
Average Average
o Annual (NPV Total (NPV Annual (NPV
Total (Nrpa\t’e"‘gf,z)d'scoum with discount | with discount | with discount
rate 7% rate 3%) rate 3%
divided by 15) divided by 15)
$35,229,998 $2,348,667 $36,697,524 $2,446,502
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2.8 Missing Cost foEonstructiorfor Gathering Pipeline

2.8.1 Cost Basis

Newly regulated new and existing gathering pipeline must comply with both installation and cover
requirements under regulations 192.321 and 192.3R7ese requirements state that a plastic pipe may

2yfte 2LISNIXYiS o02@S 3ANEdzy R ndedmaxinuniipérid of éxgosiafie lorO i dzNB NI
two years, whichever is lessor all other plastic pipe, an operator must ensure the pipe is installed

below ground. Additionallyan operator must ensure an installed pipeline has betweearid836 inches

of minimum coer pending on class location and ground characteristics.

ICF considers a cost associated with following these requirements for both existing pipeline which now

falls under regulation and regulated plastic pipelihat will be installed during the next jgars (the

GAYS aLl y 27F .4CF achsideiiese agh kostdodbungetisting pipeline that is now

regulated and an incremental cost to bury and provide sufficient cover to installed plastic pipeline in the

future. The 2014 INGAA stutlgrovided L/ CQ& SadAYI GS 2F FdzidzZNB 3 (G KSNJ
considers the average diamefeand an incremental cost perinchmitel a { ! Q&4 LINE2 L& SR wlL!
accountfor this cost

2.8.2 Major Assumptions and Caveats
1 ICFconsidershoth existing and newly installeflype A Area 2 gathering lines in this cost.
9 ICF considers2 inches athe average diameter of the pipe
1 ICF considers the operators incremertastper inch mile ofs5,000for regulated pipeline
installed in the future

2.8.3 Cost Results

¢KS GlofSa o0St2g akKz2g (KS NR&wyWith codsfFuctbn CQa SadAYl
requirements for newly regulated pipeline. ICF considers fiieable pipeline mileage and the cost to

comply, pending on whether the pipeline isigting and now regulated or installed in the futuheF

estimates a net present value cost over 15 year$3& 9million at a 7% discount rat&109.7million,

3% discount rate) not included in the RIA frtmese installation requirements.

5 http://www.ingaa.org/Foundatia/Foundation-Reports/27958.aspx
5Based on API Survey
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Tablel08

Revised Estimates for Total Currently Unregulated and Proposed Newly Regulated Onshore Gas

Gathering Pipelines?!?

PHMSA designation Miles from Future Pioe
Gathering Mile Designation | Type (Class 1 and Class| 2005 2010 2015 the past 5 P
over 15 years
2) years
Type A, Area 2 (high 60,746 72,212 77,554 5,341 20,767
stress, O 8'
Type A Area 2
Type A-unregulated (high High stress, < 8 89,522| 106,420| 114,292 7,872 30,605
stress < 8)
Type A-unregulated Type A (assumed < 8") 17,094 20,320 21,823 1,503 5,844
(high stress: with no
diameterrecordsassumed
to be less < 8)
Type B- unregulated (low Low stress, all sizes 136,671| 162,469| 174,486 12,018 46,724
stress, all sizes)
Total 304,034| 361,422| 388,156 26,734 103,941

1. Estimatébased on using GIS mapping, HPDI well data, and a count of processing plants to determine the mileage n|

for gathering lines.

2. The breakdown for categories of pipe uses the same ratio as presented in the API survey that was used by RRIMSA
may be a conservative estimate, as much of the added pipeline from 2010 would be from shale reserves and could fal
Type A Area 2, high stress, >8 inch category

Tablel109

Pipeline Infrastructure - Regulated Onshore Ga$athering (2015)

. . . Number of
1
Type A Miles Type B Miles? Total Miles Operators
Total Regulated Miles 7,844 3,580 11,423 367
Class 3 and Class 4 Mile{ 2,812 7,873 7,844 301

Source: PHMSA Pipeline Data Mart

1. Metal gathering line operating at greatiean 20% specified minimum yield strength or +moatallic line for which
maximum allowable operating pressure is greater than 125 pounds per square inch in a Class 2, Class 3, or Class 4

2. Metallic gathering line operating under 20% specifi@dimum yield strength or nemetallic pipe for which maximum
allowable operating pressure is less than 125 pounds per square inch in a Class 3, Class 4, or certain Class 2 locati

Tablel10

Total Gathering Mileage

GatheringPipeline Miles

399,579
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Tablel11l

Gathering Pipe by Diameter

NPS 4 6II 8II 1OII 12" 14" 16" 18" 20" 22"
or less
Proxy Diameter 4 6 8 10 12 14 16 18 20 22
Type A Class 1 48,502| 22,419| 17,228 7,185| 10,415 627 6,049 423 2,827 189
Type A Class 1 Unknown Pipe
Diameter Apportioed using 5,517 2,550 1,960 817 1,185 71 688 48 322 21
proportion of known pipe
Total 54,019| 24,969| 19,188 8,002| 11,600 698 6,737 471 3,149 210
Table112
Gathering Pipe by Diameter
24" 26" 28" 30" 32" 34" 36" 38" 42" 48"
Proxy Diameter 24 26 28 30 32 34 36 38 40 48
Type A Class 1 1,703 403 45 785 - - 245 - - -
Type A Class 1 Unknown Pipe
Diameter Apportioned using 194 46 5 89 ) ) 28 ) ) )
proportion of known pipe
Total 1,897 449 50 874 - - 273 - - -
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Tablel13

Total Cost of New Regulation on Existing Plastic Pipés

Percentage of

Mileage of Scaled I;?rc;etnhtact)f Percent of Mileage of Percentage of |:)S({isém? e M|I§fage Total
PlEEis P | lEEEe D faIIspinto the st Iasticg ipe e Dl (22 tr?at haspbgen Plastic Cesiio Cost for
Category in Category | encompass di Pipe 8 plastic pip expected to . . . X Follow o
iameter : in diameter in operation | pipe this . Existing
from API non API inches and comply upon f h i Regulation Pi
data sources category to above category new construction | 'O more than | applies pe
be regulated 2 years and to
above ground
Newly 7,117 11,469 40% 20% 927 100% 1% 9 $75,000| $695,446
Regulated
Existing Pipe
(Type A, Area 2
(highst r es
8")
Total G & A NA NA NA NA NA NA NA NA NA | $139,089
cost

1. Plastic pipe must be installed below ground except when installed on a bridge or if the pipe is locatetikelnplace that would experience physical damage

2. Assumed 20% G &A Cost
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Tablel14

Total Cost of New Regulation on Future Plastic Pipes

Total
Mileage of Miles of Percentage Future Mileage of Average diameter of Average Total Cost of Added
Category Existing Pipe | Plastic Pipe of Plastic Pine Future affected pipe additional Cost | Regulation on Plastic
for Type A in Category Pipe P Plastic Pipe PP per inch mile Pipe
Class 1
Future (Type A,
Area 2 (high stress
O 8")) pi 132,586 11,469 9% | 20,767 1,796 12 $5,000 $110,776,922
Total G & A Cost! NA NA NA NA NA NA NA $22,155,384

1. Assumed 20% G &A Cost
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Table115
Present Value Incremental Costs
Average
Annual (NPV Average Annual

o 0 with discount Total (NPV with (NPV with discount

VBIEL (NI i @IS soU e 77 rate 7% discount rate 3%) rate 3% divided by
divided by 15)
15)
$86,908,032 $5,793,869 $109,653,792 $7,310,253

2.9 Missing Cost fdDesign Pressuffer Gathering Pipeline

2.9.1 Cost Basis

PHMSA proposes design requirements in paragraph 192.105. These requirements entail manufacturing
specification requirements including regulation which may require higher grade material Eosts.

example, acording to 192.123, polyethylene plastic gathering pipe will not be able to operate over 125
psig regardless of the wall thickness. Operators will have to either purchase larger diameter plastic pipe
in the future to achieve the same volume throughputareduce the pressure in the pipe or purchase

steel pipe and conduct corrosion control measures. The incremental cost per inch mile to upgrade from
using lower diameter plastic pipe to using higher diameter plastic pipe amounts to a significant-$5,000
$15,000 per inch mile.

Plastic pipe is oftentimes used in areas with sour gas as this gas has a higher propensity to corrode,
thereby making corrosion control in these areas expensive. Adding to the additional expense is that
lower pressure pipe would req@irmore compressors to transport the gas. Furthermore under 192.59,
pipeline companies are not allowed to utilize reworked pifige (imperfect product and wastes that

are recycled within the pipe manufacturing proceissthe manufacturing of plastic gathiag pipe

which can comprise 20% of the finished pipe. This will increase pipeline manufactures operating costs.

Operators must comply with these more stringentjoirements when installing nesteel and plastic
pipeline that igegulatedin the future. CF determines an incremental cost to meet this higher standard
for future pipe by using an average diameter and cost per inch mile to comply with this requirement.
tl a{! Q4 LINE Linza&euntfarithis coit2 S &

2.9.2 Major Assumptions and Caveats
1 ICF conslers newly installed Type A Area 2 gathering lines in this cost.
1 ICF considers0%of installed pipe will require the use of higher grade pipe.
1 ICF considers2 inches athe average diameter of the pipe.
1 ICF consideraconservativancrementalcost per nch mile of $5,00@0 comply.

2.9.3 Cost Results

¢tKS (GlofSa 0St2g akKz2g (KS NR& Witk desigheqliren@fisifor S& G A Y I
newly regulatechew pipeline. ICF considers the applicable pipeline ngieand the cost to complyp

characterize the proposed higher standartdSF estimates a net present value cost over 15 years of
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$499million at a 7% discount rat&§30million, 3% discount rate) not included in the RIA from these

designrequirements.

Tablel16

Revised Estimates for Total Currently Unregulated and Proposed Newly Regulated Onshore Gas

Gathering Pipelines?!?

Gathering Mile PHMSA designation Miles from Future Pipe
. . Type (Class 1 and Class| 2005 2010 2015 the past 5
Designation > over 15 years
) years
Type A Area 2 Type A, Area 2 (high 60,746 72,212 77,554 5,341 20,767
stress, O 8"
Type A-unregulated (high | High stress, < 8" 89,522| 106,420| 114,292 7,872 30,605
stress < 8)
Type A-unregulated (high | Type A (assumed < 8") 17,094 20,320 21,823 1,503 5,844
stress: with no diameter
recordsassumed to bless
< 8)
Type B- unregulated (low | Low stress, all sizes 136,671| 162,469| 174,486 12,018 46,724
stress, all sizes)
Total 304,034| 361,422| 388,156 26,734 103,941

1. Estimate based on using Gifapping, HPDI well data, and a count of processing plants to determine the mileage neg

for gathering lines.

2. The breakdown for categories of pipe uses the same ratio as presented in the API survey that was used by PHMSA
may be aconservative estimate, as much of the added pipeline from 2010 would be from shale reserves and could fall
Type A Area 2, high stress, >8 inch category

Tablell7

Pipeline Infrastructure - Regulated Onshore Gas Gathering (2Ib)

. . . Number of
1
Type A Miles Type B Miles? Total Miles S
Total Regulated Miles 7,844 3,580 11,423 367
Class 3 and Class 4 Mile{ 2,812 7,873 7,844 301

Source: PHMSA Pipeline Data Mart

1. Metal gathering line operating at greater than 2p#cified minimum yield strength or nanetallic line for which
maximum allowable operating pressure is greater than 125 pounds per square inch in a Class 2, Class 3, or Class 4

2. Metallic gathering line operating under 20% specified minimigidystrength or nometallic pipe for which maximum
allowable operating pressure is less than 125 pounds per square inch in a Class 3, Class 4, or certain Class 2 locati

Tablel18

Total Gathering Mileage

Gathering Pipeliniles

399,579
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Tablel19

Gathering Pipe by Diameter

NPS 4 6II 8II 1OII 12" 14" 16" 18" 20" 22"
or less
Proxy Diameter 4 6 8 10 12 14 16 18 20 22
Type A Class 1 48,502| 22,419| 17,228 7,185| 10,415 627 6,049 423 2,827 189
Type A Class 1 Unknown Pipe
Diameter Apportioned using 5,517 2,550 1,960 817 1,185 71 688 48 322 21
proportion of known pipe
Total 54,019| 24,969| 19,188 8,002| 11,600 698 6,737 471 3,149 210
Table120
Gathering Pipe by Diameter
24" 26" 28" 30" 32" 34" 36" 38" 42" 48"
Proxy Diameter 24 26 28 30 32 34 36 38 40 48
Type A Class 1 1,703 403 45 785 - - 245 - - -
Type A Class 1 Unknown Pipe
Diameter Apportioned using 194 46 5 89 ) ) 28 ) ) )
proportion of known pipe
Total 1,897 449 50 874 - - 273 - - -
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Tablel21

Total Cost for New Regulation on Pipe

Percent of Percentage of mileage Future Average Incremental
gathering line that operators that will mileage Average Additional cost for
Category Mileage that would be required to use a affected by diameter of Cost per upgraded
newly fall higher grade pipe due to . affected pipe : : .
under this rule regulation? B men i pipe
Future (Type
A, Area 2
(high s
8")) pipe 20,767 100% 50% 10384 12 $5,000| $640,314,139
Total G & A
cost NA NA NA NA NA NA | $128,062,829

grade of pipe

1. Assumed a combination of higher spec, thicker pipe, with more testing necessarpipe thidd cause companies to purchase a higher

2. Assumed 20% G &A Cost

Tablel122

Present Value Incremental Costs

Average
Annual (NPV Average Annual
o with discount Total (NPV with (NPV with discount
UGN (IR Cleell e i) rate 7% discount rate 3%) rate 3% divided by
divided by 15)
15)
$499,212,875 $33,280,858 $629,867,958 $41,991,197,
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2.10Missing Cost fdvaultsfor Gathering Pipeline

2.10.1 Cost Basis

Both newly regulated new and existing gathering pipeline under the proposed rule must comply with
requirements specified in 192.18@hen installing vaults. This cost include design requirements such as
pressure regulation to protect installed equipmentlimding valves, PRVs, and pressure regulating
stations. ICF considers the incremental cost to comply based on an applicable mileage and number of
vaults installedt 1 a{ ! Qa LINE Limpta&éuntiarlthis coRt2 S a

Detailed Cost Discussion for Gathering

2.10.2 Major Assumptions and Caveats
1 ICF consiers Type A Area 2 gathering lines in this cost.
1 ICF consiersvaults to exist ever$0 miles
1 ICF consider$5,000 aghe cost of housing.

2.10.3 Cost Results

CKS G(lotSa 0St26 K26 (KS NREngf Witk vadiFequirdmertisr Sa d A Y

newly regulated pipeline. ICF considers the applicable pipeline mileage, the numizadtgber mile

and the cost okach vault to determine cost$CF estimates a net present value cost over 15 years of
$1.6million at a 7% discount rat&Z.0million, 3% discount rate) not included in the RIA fromalt
requirements.

Tablel23

Revised Estimates for Total Currently Unregulated and Proposed Newly Regulated Onshore Gas
Gathering Pipelines?!?

PHMSA designation Miles from Future Pioe
Gathering Mile Designation | Type (Class 1 and Class| 2005 2010 2015 the past 5 P
over 15 years
2) years
Type A, Area 2 (high 60,746 72,212 77,554 5,341 20,767
stress, O 8'
Type A Area 2
Type A-unregulated (high High stress, < 8 89,522| 106,420| 114,292 7,872 30,605
stress < 8)
Type A-unregulated Type A (assumed < 8") 17,094 20,320 21,823 1,503 5,844
(high stress: with no
diameter recordassumed
to be less < 8)
Type B- unregulated (low Low stress, all sizes 136,671| 162,469| 174,486 12,018 46,724
stress, all sizes)
Total 304,034 361,422| 388,156 26,734 103,941

1. Estimate based on using GIS mapping, HPDI well data, and a count of processing plants to determine the mileage
for gathering lines.

2. The breakdown for categories of pimes the same ratio as presented in the API survey that was used by PHMSA, by
may be a conservative estimate, as much of the added pipeline from 2010 would be from shale reserves and could fal
Type A Area 2, high stress, >8 inch category
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Teble124

Pipeline Infrastructure - Regulated Onshore Gas Gathering (2015)

. . . Number of
it
Type A Miles Type B Miles? Total Miles Operators
Total Regulated Miles 7,844 3,580 11,423 367
Class 3 and Class 4 Milet 2,812 7,873 7,844 301

Source: PHMSA Pipeline Data Mart

1. Metal gathering line operating at greater than 20% specified minimum yield strength-metadlic line for which
maximum allowable operating pressure is greater than 125 pounds per square inch in a Class 2r@kss 3| location.

2. Metallic gathering line operating under 20% specified minimum yield strength emetatlic pipe for which maximum
allowable operating pressure is less than 125 pounds per square inch in a Class 3, Class 4, or certaina@itass 2 loc

Tablel25

Total Gathering Mileage

Gathering Pipeline Miles

399,579

powered byperspective

88




ICF

CONSULTING

Detailed Cost Discussifor Gathering

Tablel126
Total Cost for New Regulation on Vaults
Percentage of Pipe that
will be expected to Percent of Mileage of | Vaults are Number of TR
L . . . X Cost of ]
. comply (Existing- Pipe that is | Pipe that will | assumed to Vaults Costing of
Category Mileage \ Vaults
retroactively and Newly need to be every | needed to be Vaults
. . . under new
Future - upon new Regulated | install Vaults | XX miles installed :
: regulation
construction)
Future (Type A, Area 2 100% 100% 50 415 $5,000| $2,076,749
(high strefg 20,767 20,767
Total G & A cost NA NA NA NA NA NA NA $415,350
Total 20,767 _— 20,767 50 415 $5,000| $2,492,099
1. Assumed 20% G &A Cost
Tablel127
Present Value Incremental Costs
Average Annual Average Annual
Total (NPV with discount (NPV with discount Total (NPV with (NPV with discount
rate 7%) rate 7% divided by discount rate 3%) rate 3% divided by
15) 15)
$1,619,112 $107,941 $2,042,869 $136,191
89
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2.11 Missing Cost fdvloderate Consequence Area AssessrfmnGathering

Pipeline
2.11.1 Cost Basis
Defined in paragraph 192.3, a moderat@nsequence area (MCA) exists when an onshore area is within
a potential impact circle containing five or more buildings intended for human occypan@ccupied
site, or a rightof-way for a designated interstate, freeway, expressway, or other prindjdae
roadway. Sections 19219and 192624 proposeregulation for MAOP determination and verification,
which apply to areas in moderate consequence arbasrder for an operator to know & pipeline
system must comply with these requirements, the cgter must first identify if and where pipeline falls
under the newly defined MCAs.

ICF considers theostto identify MCAs by quantifying the purchase and implementatibaGeographic
Information Systems (GIS). Currenthyder the proposed ruleGIS repding requirements exclude

gathering lines. As such, the cost to implement a GIS system to determine applicaAfeileage

would be a new cost for all pipeline. ICF considers a percentage of pipeline that do not have GISs and a
costtoimplementpermile | a{ ! Q& LINE Lidta&suntiarlthis coBt2 S &

2.11.2 Major Assumptions and Caveats
1 ICF considerall regulatedgathering lines in this cost.
1 ICFconsidersr0% of pipelines do not have a GIS system for Type A A888&4lof pipelines for
Type A Area 2 andD% of pipeline in Type B.
1 ICF considers a cost of, $00 per mile to add GIS.

2.11.3 Cost Results

¢tKS GlrofSa 0St2¢ aKz2g GKS NBadzZ 6a 2F L/ CcQa SaidAayl
moderate consequence areas. ICF considers the applicable pipelasge and the cost to implement a

GIS system per mile to determine costs. ICF estimates a net present value cost over 15 ygt8s of $

million at a 7% discount rate (86 million, 3% discount rate) not included in the RIA from MCA

determination andassesment.
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Tablel28

Revised Estimates for Total Currently Unregulated and Proposed Newly Regulatgdnshore
Gas Gathering Pipeline$?

. . PHMSA designation Miles from Future
Gathe_rlng M|Ie Type (Class 1 and 2005 2010 2015 the past 5 Pipe over
Designation
Class 2) years 15 years
Type A, Area 2 (high 60,746 72,212| 77,554 5,341 20,767
Type A Area 2 stress, O
Type A-unregulated High stress, < 8" 89,522| 106,420 114,292 7,872 30,605
(high stress < 8)
Type A-unregulated Type A (assumed < 17,094 20,320f 21,823 1,503 5,844
(high stresswith no 8"
diameter recordassumed
to be less < 8)
Type B- unregulated Low stress, all sizes 136,671 162,469| 174,486 12,018 46,724
(low stress, all sizes)
Total 304,034| 361,422| 388,156 26,734 103,941

1. Estimate based on using GIS mapping, HPDI well data, and a count of processing plants to determine the n
necessary for gathering lines.

2. The breakdown for categories of pipe uses the same ratio as presented in the API survey that w84 by
but this may be a conservative estimate, as much of the added pipeline from 2010 would be from shale reserve
could fall in the Type A Area 2, high stress, >8 inch category

Tablel29

Pipeline Infrastructure - RegulatedOnshore Gas Gathering (2014)

Number . Fupure
Type A Miles: Type B Miles Total Miles of LTS Plpe Haz
Type A miles Type B
Operators :
miles
Total
Regulated 7,844 3,580 11,423 367 2,361 1,077
Miles
Class 3 and 2,812 1,499 4,312 301 NA NA
Class 4 Miles

Source: PHMSA Pipeline Data Mart

1. Metal gathering line operating at greater than 20% specified minimum yield strengthmeetedhic line for which
maximum allowable operating pressure is greater than 125 pounds per square inch in a Class 2rClss 3|
location.

2. Metallic gathering line operating under 20% specified minimum yield strength emetadlic pipe for which
maximum allowable operating pressure is less than 125 pounds per square inch in a Class 3, Class 4, or certg
locations
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Tablel30

Estimating Cost to add GIS Mapping to Determine MCA

Estimated Mileage Percentage of Mileage that need to Cost to
Type that would fall Pipeline that do not %dd GIS add GIS Total Cost
under this part have a GIS System per Mile
Type A, Ar ea
8") 77,554 90% 69,798 | $7,000| $488,588,769
Type A, Area 1 7,844 70% 5,490 | $7,000] $38,433,371
Type B Area 1 and Area 2 3,580 70% 2,506 | $7,000]  $17,540,947
Total 88,977| NA 77,795| NA $544,563,086
Table131
Estimating Cost to add GIS Mapping to Determine MCA for future pipe
: Percentage of
Mﬁlzt;mgttehit Pipeline that Mileage Cost to
Type would fg" under would not have | that need to | add GIS Total Cost
: had a GIS add GIS | per Mile
this part
system anyway
Future Type A Area
1 and Area 2 and
Type B Area 1 and
Area 2 24,206 90% | 21,785 $7,000 $152,495,608
Table132

Estimating G&A Cost and the Total Cost of Determining

MCA

Total Cost $697,058,694
G&A

Cost $139,411,739
Total Cost $836,470,437
Annual

Cost $55,764,695

Note: Other costs associated with MCAs have been accounte

in the MAOP determination and the Corrosion
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Detailed Cost Discussion for Gathering

Present Value Costs

7% Discount Rate 3% Discount Rate
Average Annual
Total (NPV with discount (NPV with Total (NPV with | A¥erage Annua: (NP
rate 7%) discount rate 7% discount rate 3%) - ?
divided by 15) eliaferae] 19 1.2
$543,453,055 $36,230,204 $685,686,774 $45,712,452

2.12 Missing Cost fdreak Surveysr Gathering Pipeline

2.12.1 Cost Basis

According to 192.706, all newly regulated gathering li{iggpe A Area Zjust comply with leak survey
requirements. Theseegulations require thabperators performsurveysat intervals not exceeding 15

months but at leasbnce a calendar yea€ostdanclude implementing conducting,and continuing a leak
survey programlCF applies aaveragecost to survey per milesonsiders the cost to occur annlygland
determines net present value overl® year periodt 1 a { ! Qa LINE Lidta&éuntierlthis R2 S a
cost

2.12.2 Major Assumptionand Caveats
1 ICFconsiders Type A Area 2 mileage (newly regulated gathering lines).
1 ICFconsiders 37.% of pipeline were already conducting surveys and therefore do not incur
additional costs to comply.
1 ICF considers a $@%ost toconduct surveys per mile.

2.12.3 Cost Results

The tables below show the resultsloff C Q& S & bHeicost taicBriluctfieaslrieyEF estimates a
net present valueost of 78million at a 7% discount rate 80 million, 3% discount rate) not
included inthe RIA

powered byperspective 93



ICF

CONSULTING

Detailed Cost Discussion for Gathering

Tablel34

Revised Estimates for Total Currently Unregulated and Proposed Newly Regulated Onshore Gas

Gathering Pipelines?!?

PHMSA
. : designation . .
Gathe_rlng M|Ie Type (Class 2005 2010 2015 Miles from the Future Pipe
Designation 1 past 5 years over 15 years
and Class
2)
Type A Area 2 Type A, Area 60,746 72,212 77,554 5,341 20,767
2 (high stress,
o 8")

Type A- High stress, < 89,522 106,420 114,292 7,872 30,605
unregulated (high| 8"
stress < 8)
Type A- Type A 17,094 20,320 21,823 1,503 5,844
unregulated (assumed <
(high stress: with | 8")
no diameter
recordsassumed
to be less < 8)
Type B- Low stress, 136,671 162,469 174,486 12,018 46,724
unregulated (low | all sizes
stress, all sizes)

Total 304,034 361,422 388,156 26,734 103,941

1. Estimate based on using GIS mapping, HPDI well data, and a count of processing plants to determine the mileag®onece

gathering lines.

2. The breakdown for categories of pipe uses the same ratio as presented in the API surveydeat eBHMSA, but this may bq
a conservative estimate, as much of the added pipeline from 2010 would be from shale reserves and could fall in theedyhe 4

high stress, >8 inch category

Tablel35

Pipeline Infrastructure - Regulated Onshore Gas Gathering (201%)

Type A Type B . Number of
Milest Miles? Ul AEs Operators
Total Regulated Miles 7,844 3,580 11,423 367

Source: PHMSA Pipeline Data Mart

1. Metal gathering line operating at greater than 20% specified miniyielchstrength or non
metallic line for which maximum allowable operating pressure is greater than 125 pounds per
inch in a Class 2, Class 3, or Class 4 location.

2. Metallic gathering line operating under 20% specified minimum yield strengtbremetallic
pipe for which maximum allowable operating pressure is less than 125 pounds per square ing
Class 3, Class 4, or certain Class 2 locations

3. Regulated Miles are from 2014 as that was the most recent year when the analysis started
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Tablel36

Tablel37

Cost to Conduct Leak Surveys Per Mile

Ea ig s Crosst Weiggtaesotl o
Aerial Leak Survey 95% $200 $190
Clearing Pipeline and
Ariel Leak Survey 5% $6,000 $300
Weighted Unit Cost NA NA $490

Estimating Cost of Gathering Lines that Now have to Conduct Leak Surveys

Estimated percentage
: of Pipeline Mileage that
Mileage that that were need to bedin Cost to conduct
Type would fall €9 leak survey per | Total Annual Cost G&A Cost
. already conducting .
under this ’ mile
art conducting leak surveys
P leak surveys
Type A Area 2
77,554 38% 48,471 $490 $23,750,843 $4,750,169
Table138
Present Value Costs
7% Discount Rate 3% Discount Rate
Average ARG
Annual Total (NPV Annual (%PV
Total (NPV with (NPV with with with discount
discount rate 7%) discount rate discount
. rate 3%
7% divided rate 3%) divided by 15)
by 15) y
$277,755,695 $18,517,046 $350,450,522 $23,363,368

2.13Missing Cost fdvlanagement of Chander Gathering Pipeline

2.13.1 Cost Basis
Due to requirements i192.13 Type A Area 2 and TypegBtheringlinesmustcreate and implement a
management of change prograimhe program must address technical, design, physcaironmental,
procedural, operational, maintenance, and organizational changes to the pipeline, whether permanent
or temporary.Costsncludetotal labor time personnel requirementso set up a management of change
program within the first year, andnannual implementatia costover the 15 year periodCF
determines the total timeequired,cost of persanel, anda net present valueostover 15 years$o
LINE Lita&seuntiarithls coRt2 S a

begin the programt | a { ! Qa
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2.13.2 Major Assumptions and Cavea

Detailed Cost Discussion for Gathering

9 ICF considers 500 total hours for operator to implementequirements wherano program
currently existeand 100 hoursd implement equired changes tan existingorogram.

91 ICF considers00 operatorsof the 3,597 total estimataslarge, and thereforalready have a
managenent of change program in place, with the remainder of companies having to establish a

management of change program.

2.13.3 Cost Results

¢t KS
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program ICF estimates a net present value anstr 15 year®f $778 million at a 7% discount rate
($907 million, 3% discount rate) not inafled in the RIA from management of change

Tablel39

Revised Estimates for Total CurrentlyUnregulated and Proposed Newly Regulated Onshore Gas
Gathering Pipelines-?

PHMSA
. . designation . .
GaDahe_rmg M|Ie Type (Class 2005 2010 2015 Miles from the Future Pipe
esignation 1 past 5 years over 15 years
and Class
2)
Type A Area 2 Type A, Area 60,746 72,212 77,554 5,341 20,767
2 (highstress,
O 8")

Type A- High stress, < 89,522 106,420 114,292 7,872 30,605
unregulated (high( 8"
stress < 8)
Type A- Type A 17,094 20,320 21,823 1,503 5,844
unregulated (assumed <
(high stress: with | 8")
no diameter
recordsassumed
to be less < 8)
Type B- Low stress, 136,671 162,469 174,486 12,018 46,724
unregulated (low | all sizes
stress, all sizes)

Total 304,034 361,422 388,156 26,734 103,941

1. Estimate based on using GIS mapping, HPDI well data, and a cqamotcessing plants to determine the mileage necessary f

gathering lines.

2. The breakdown for categories of pipe uses the same ratio as presented in the API survey that was used by PHMSay bet
a conservative estimate, as much of the aghdeeline from 2010 would be from shale reserves and could fall in the Type A Are
high stress, >8 inch category
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Table140

Pipeline Infrastructure - Regulated Onshore Gas Gathering (2012)

Type A Miles? Type B Miles?

Total Miles

Number of
Operators

Total Regulated Miles

7,844 3,580

11,423

367

Source: PHMSA Pipeline Data Mart

1. Metal gathering line operating at greater than 20% specified minimum yield strength-metedlic line for which

maximum allowable operatingressure is greater than 125 pounds per square inch in a Class 2, Class 3, or Class 4 lod|

2. Metallic gathering line operating under 20% specified minimum yield strength emetatlic pipe for which maximum
allowable operating pressure is lesartti25 pounds per square inch in a Class 3, Class 4, or certain Class 2 locations

3. Regulated Miles are from 2014 as that was the most recent year when the analysis started

Tablel41

Total Gathering Mileage

Gathering Pipelindliles

399,579

Assumed Mileage per gathering
system

111

Assumed Number of Systems

3,597

Assumed Large System

100
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Tablel42

Labor Rates!

. . Mean Hourly VLY
Occupation Code Occupation Industry Labor Category Labor
e Cost?
17-2141 Mechanical Oil and Gas Sr. Engineer $74 $99
Engineers Extraction
11-3071 Transportation, | Oil and Gas Manager $61 $86
Storage, and Extraction
Distribution
Managers
17-2111 Health and Oil and Gas Project engineer $56 $81
Safety Extraction
Engineers,
Except Mining
Safety
Engineers and
Inspectors
47-5013 Service Unit Pipeline Operator $30 $55
Operators, Oil, | Transportation of
Gas, and Natural Gas
Mining
131041 Compliance Oil and Gas Compliance Officer $41 $66
Officers Extraction
231011 Lawyers Oil and Gas Lawyers $76 $101
Extraction
Contracted Oil and Gas Contracted $225 $250
Compliance Extraction Compliance
personnél personnel

1. Source: Bureau of Labor Statistics Occupational Employment Statistics (May 20 Ehpluyer Cost of Employee
Compensation (September 2015).

2. Mean hourly wage plus mean benefits ($25.01 per hour worked).

3. Contracted Compliance personnel was an assumption based on phone conversations

Table143

Total Hours for Implementing a
Management of Change System per
Company

Total Hours ‘

500
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Tablel44

Estimated Time to Create a Management of Change Prograim

Percent of
e 5 Total Labor Cost FeUTS [er LEloer Cost
Labor Category
Category
Sr. Engineer 17% $99 83 $8,250.83
Project engineer 17% $81 83 $6,750.83
Operator 17% $55 83 $4,584.17
Contracted Compliance personnel 50% $250 250 $62,500.00
Total 100% NA 500 $82,086
1. All companies will have tevaluate if they must follow the existing regulation
Table145
Total Hours for Running a Management of
Change system per Company
Total Hours 100
Tablel146
Estimated Time to Create aManagement of Change Program
Percent of Total Labor Cost2 Hours per Labor Cost
Time by Category
Labor
Category
Sr. Engineer 17% $99 17 $1,650.17
Project engineer 17% $81 17 $1,350.17
Operator 17% $55 17 $916.83
Contracted Compliangeersonnel 50% $250 50 $12,500.00
Total 100% NA 100 $16,417
1. All companies will have to evaluate if they must follow the existing regulation
Table147
Total Cost to Install a Management of Change Program
Large Systems | Smaller Systems Total
Total Number of Systems
100 3,497 3,597
Cost for Each System $16,417 $82,086 NA
Total Cost $1,641,717 $287,054,968 $288,696,684
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Tablel148

Per Event Cost of Implementing Management of Change Processes

. Labor 1

Activity Category Labor Cost* ($/hour) Hours Cost
Maintenance/operating personnel g Operator $55 1 $55
engineer identifies a change,
invoking the process
Obtain approval to pursue change | Manager $86 1 $86
Evaluate and document technical a| Sr. Engineer $99 12 $1,188
operational implications of the
change
Obtain required work authorizationg Project $81 3 $243
(e.g., hot work and lockotiag out Engineer
permits)
Formally institutionalize change in | Project $81 8 $648
official "as-built" drawings, facilities | Engineer
lists, data books, and procedure
manuals
Communicate change to all Manager $86 2 $172
potentially affected parties
Trainand qualify involved personne Operator $55 20 $1,100
Total NA NA 47 $3,492

1. See Table Labor Rate

Tablel149

Present Value Costs

Average Annual Average Annual
0, 0,

Component Total (7%) (7%) Total (3%) (3%)
Onetime procesgevelopment $288,696,684 $19,246,445.63 $288,696,684 $19,246,446
Annual implementatioh $489,707,778 $32,647,185 $617,875,167 $41,191,678

Note: Detail may not add to total due to rounding.

1. Total is present value over 15 year compligmexéod; average annual is total divided by 15.

2. Assumed each gathering company has four events per year, each with a cost of $3,492

Tablel50

Present Value Incremental Costs

Average
Annual (NPV | " Averagﬁ anual
Total (NPV with discount rate 7%) | with discount dTota (NPV W3't0 (NF’V3XVItd_ 'chgli)m
rate 7% iscount rate 3%) rate 3% divided by
divided by 15) 15)
$778,404,462  $51,893,631 $906,571,851 $60.438.123
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2.14 Missing Gst for Corrosion Control and Test StatiémsGathering Pipeline

2.14.1 Cost Basis

Operators must consider requirements to ensure operating pipeline has sufficient corrosion monitoring
in order to ensure public safety. The proposed regulation includes both internal and external corrosion
testing and moitoring requirements. These requirements propose which methods to use and the
frequency in which to perform these methods to ensure the pipeline remains in a safe operating
condition. Operators must use coupons or other suitable means to inspect a pifelieeéidence of

internal corrosion where the pipeline transports corrosive gas. Operators must perform cathodic
protection level testing using surveys or test station readings to monitor external corrosion. If a test
station reading indicates protectioaVels below the requirement in the proposed rule, close interval
surveys must be performed.

For this requirement, ICF considers performing coating suriggsnal corrosion monitoringand the

addition of test stations for cathodic protection monitoriaga means to determine the magnitude of

the cost to comply with corrosion control. ICF considers the cost to perform each survey, the frequency

of each survey, and the percentage of regulated pipeline already in compliance with these

requirements. In paagraph 192.469, pipeline under cathodic protection must have sufficient test

stations or contact points for electrical measurement to continually ensure levels remain adequate. As

such, ICF also determines the number of test stations an operator mustiiasiéti on applicable

mileage and the cost to build a station. These costs apply to all regulated gatheringAodesding to

the RIA costs for internal and external corrosion are indicabedL / C O2y aARSNA tl a{! Q&
surveying and monitoringequired in the regulatiofior corrosioncontralL / CQa SadA Yl §Sa NBL
additional cosfor gathering lines

2.14.2 Major Assumptions and Caveats
1 ICF considers all regulated gathering lines must maintain corrosion control.
1 ICF considers the cost and numloéicoating surveys based on class location.
9 ICF considers thenst and compliance dfiternal monitoringbased on class location.
1 ICF considers the addition of 1 tetatson per mile at a cost of $®per station.

2.14.3 Cost Results

¢tKS GlrofSa 0St2¢ aKz2g GKS NBadzZ Ga 2F L/ CcQa SaidAayl
considers the applicable pipeline mileage, the frequency and cost of each survey, and the cost of

installed test stations to determine the cost toraply. ICF estimates a net present value cost over 15

years of$68.9million at a 7% discount rate §9.0million, 3% discount rate) for corrosion control

requirements.
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Tablel51

Reported Gas Gathering Incidents Due to Corrosion (@shore and Offshore)

- Interngl Exterqal Tota! Total All

Corrosion Corrosion Corrosion Causes

2010 6 0 6 11
2011 7 0 7 14
2012 5 0 5 13
2013 4 0 4 8
2014 6 0 6 12
2015 2 3 5 10
Total 30 3 33 68
Source: PHMSA Incident Reports

Tablel52

Revised Estimates for Total Currently Unregulated and Proposed Newly Regulatgdnshore Gas
Gathering Pipelines-?

Gathering Mil dPHMSA Miles f h Future Pipe
gt ering Mile esignation 2005 2010 2015 iles from the over 15
esignation Type (Class 1 past 5 years
and Class 2) years
Type A Area2 | Type A, Area 60,746 72,212 77,554 5,341 20,767
2 (high stress,
o 8")
Type A- High stress, < 89,522 106,420 114,292 7,872 30,605
unregulated 8"
(high stress < 8)
Type A- Type A 17,094 20,320 21,823 1,503 5,844
unregulated (assumed <
(high stress: with| 8")
no diameter
recordsassumed
to be less < 8)
Type B- Low stress, all 136,671 162,469 174,486 12,018 46,724
unregulated (low| sizes
stress, all sizes)
Total 304,034 361,422 388,156 26,734 103,941

1. Estimatébased on using GIS mapping, HPDI well data, and a count of processing plants to determine the mileage

for gathering lines.

2. The breakdown for categories of pipe uses the same ratio as presented in the API survey that was used by RRiMSA
may be a conservative estimate, as much of the added pipeline from 2010 would be from shale reserves and could fa|
Type A Area 2, high stress, >8 inch category
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Tablel53

Pipeline Infrastructure - Regulated Onshore @s Gathering (2014)

_ _ . Number of
1
Type A Miles Type B Miles? Total Miles Operators
Class 2 5,031 2021 1%
Class 3 2,783 1543 4925
Class 4 29 - -
Total Regulated Miles 7,844 3,580 11423 hadl

Source: PHMSA Pipeline Data Mart

1. Metal gathering line operating at greater than 20% specified minimum yield strength-oretaific
line for which maximum allowable operating pressure is greater than 125 pounds per square ind
Class 2, Class 3, or Class 4 location.

2. Metallic gatherindine operating under 20% specified minimum yield strength ormetallic pipe
for which maximum allowable operating pressure is less than 125 pounds per square inch in a (
Class 4, or certain Class 2 locations

Tablel54

Onshore Gas Transmission Mileage by Percent SMYS

Location Total <20% SMYS | 089% | 5300 smys | Pereent 230%

Interstate

Class 1 160,029 6,750 7.977 145,301 91%
Class 2 17,805 1,460 1,436 14,909 84%
Class 3 13.927 1,302 1,307 11,318 81%
Class 4 28.539 3.616 9.264 15.659 55%
Total 191,789 9,516 10,729 171,544 89%
Intrastate

Class 1 72,719 6,250 8,203 58,176 80%
Class 2 12,839 1,038 2,762 9,040 70%
Class 3 19,730 1,053 5,671 12,107 61%
Class 4 879.598 20.454 428.344 430.8 49%
Total 106,169 9,261 17,154 79,754 75%

Source: 2014 PHMSA Gas Transmission Annual Report SMYS = specified minimum yield strength
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Tablel55

Estimation of Coating Survey Costs

PHMSA PHMSA
Estimated Estimated Ok Ga_s Tota! Scaling Factor AL Gathering
Class : Transmission | Gathering Assumed
Coating Number of ; . for total Cost a Costu
Lines Mileage Cost
Survey Cost Surveys
1 $200 100 33.32% $20,000 $6,664
232,748 77,554
2 $400 70 23.03% $28,000 $6,449
30,645 7,058
3 $3,000 50 12.85% $150,000 $19,278
33,657 4,326
4 $5,000 20 4.39% $100,000 $4,385
908 40
Total NA 240 73.59% $298,000 $36,776
297,958 88,977

Source: PHMSA Best Professional Judgment.

1. Based on average survey length of 500 feet. Actual costs will vary depending on environment, traffic control, arehgthveyj

Tablel56

Labor Rates

Mean
Occupation Code Occupation Industry CLabor Hourly Total Labor Cost!
ategory Wage

17-2141 Mechanical Oil and Gas Sr. Engineer $74 $99
Engineers Extraction

Nov-71 Transportation, Oil and Gas Manager $61 $86
Storage, and | Extraction
Distribution
Managers

17-2111 Health and Oil and Gas Project $56 $81
Safety Extraction engineer
Engineers,
Except Mining
Safety
Engineers and
Inspectors

47-5013 Service Unit Pipeline Operator $30 $55
Operators, Oil,| Transportation
Gas, and of Natural Gas
Mining

Source: Bureau of Labor Statistics Occupational Employment Statistics (May 2014) and Employer Cost of Employee
Compensation (September 2015).

1. Mean hourly wage plus mean benefits ($25.01 perwotked).
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Tablel57
Cost to Add Test Station$
Percent of . .
. Pipe that will Tl LIS St"’?“"”s Baseline New Stations s
Total Miles to add test | Required per : ; Test Total Cost
have to add . . Compliance Required o
; stations Mile Station
test stations
77,554 30% 23,266 1 0% 23,266 $540.08| $12,565,572
HCA = high consequence area
1. Source: PHMSA annual reports.
2. Unit cost represents approximately $400 in labor (2 workers for half day) and $100 in materials.
Table158
Estimation of Costs for Internal Corrosion Monitoring
o Total
Mon'ltorlng Tota! Monitors Per | Number of % Current Number el Gathering
Class | Equipment Gathering N : : Monitors for a
: Mile Monitors Compliance : Cost
Cost Mileage Compliance
Needed
1 $10,000 75% $38,776,886
77,554 0.2 15,511 3,878
2 $10,000 75% $3,528,978
7,058 0.2 1,412 353
3 $10,000 75% $2,162,776
4,326 0.2 865 216
4 $10,000 75% $19,912
40 0.2 8 2
Total NA 17795.42057 NA 4449 NA $44,488,551
4,449
Source: PHMSA Best Professional Judgment
1. Calculated as total number of monitors needed x (1:0@gurrentcompliance).
2. Assumed gathering lines will have more sour gas and will need more monitors per mile for corrosion

Tablel59

Summary of Incremental Costs, Corrosion Control

(Millions)

Component One-Time Annual
ExternalCorrosion Coatings $0 $0.04
External Corrosion Monitoring $13 $0
Interference Current Surveys $0 $0
Internal Corrosion Monitoring $44.5 $0
Total $57 $0.04
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Table160
PMT 2016 2017 2018 2019 2020 2021 2022

OneTime Cost NA $57 0.0 0.0 0.0 0.0 0.0 0.0

Annual Cost NA $0 $0 $0 $0 $0 $0 $0

G&AIN7% NA $11 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01

case

G &Ain3% NA $11.42 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01

case

Total Cost 7% NA $69 $0 $0 $0 $0 $0 $0

Total Cost 3% NA $69 $0 $0 $0 $0 $0 $0
Table161

2023 2024 2025 2026 2027 2028 2029 2030

One Time Cost 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Annual Cost $0 $0 $0 $0 $0 $0 $0 $0

G&AINT% $0.01 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01

case

G &Ain3% $0.01 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01

case

Total Cost 7% $0 $0 $0 $0 $0 $0 $0 $0

Total Cost 3% $0 $0 $0 $0 $0 $0 $0 $0
Tablel162

Present Value Incremental Costs
Average Average
Annual (NPV Annual (NPV
Total (NPV with discount rate | with discount 'I_'otal_(NPV with discount
with discount
7%) rate 7% rate 3%
L rate 3%) s
divided by divided by
15) 15)
$68,895,026 $4,593,002] $69,007,586 $4,600,506

2.15 Missing Cost for Pipeline Inspection Following Extreme Events for Gathering

Pipeline
2.15.1 Cost Basis

Acmrding to requirements under 19813, an operator must conduct continuing surveillance, and

following an extreme weather eventjust conduct an inspection of all onshore pipeline within 72 hours
of the cessation of the eventhis requirement applies to akgulatedgathering line including Type A
Area 1, Type A Area 2, Type B Area 1 and Bypeea 2. ICF considers tasthe cstto develop a
processand performinspection following an extreme event. The cost to develop a process utilizes the
same methodology as Topicea 5 of the RIA, applied tgathering operators. ICF considers the
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estimated miles of pipe that would be effected by an extreme event and applies a cost for inspecting the

pipe.t 1 a{! Qa

2.15.2 Major Assumptions and Caveats
1 ICF considers a $1,188 to $3,@®®tto develop a program foextreme events.

9 ICF considers 50% gditheringoperators to have regulategipe and have to comply with
192613.

9 ICF considers 380 to 760 mifgex yearaffected by an extreme weather event with a cost
between $350 to $500 dollagger mile

2.15.3 Cost Results

¢KS GF
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following an extreme weather eventCF determines the applicable mileage and the cost of each test for
each pipeline system, drthen multiples by theost oftesting per applicable mile. ICF estimates a net
present value cost over 15 years @31 million at a 7% discount rate .5 million, 3% discount rate)

not included in the RIA fromipeline assessment due to extreme weather events

Table163
Revised Estimates for Total Currently Unregulated and Proposed Newly Regulated Onshore Gas
Gathering Pipelines-?
=S Future Pipe
Gathering Mile PHMSA designation Type from the b
: : 2005 2010 2015 over 15
Designation (Class 1 and Class 2) past 5 ears
years y

Type A, Ar ea 60,746 72,212 77,554 5,341 20,767
Type A Area 2 8")
Type A- High stress, < 8" 89,522 106,420 114,292 7,872 30,605
unregulated (high
stress < 8)
Type A- Type A (assumed < 8") 17,094 20,320 21,823 1,503 5,844
unregulated (high
stress: with no
diameterrecords
assumed to be less
<8)
Type B- Low stress, all sizes 136,671 162,469 174,486| 12,018 46,724
unregulated (low
stress, all sizes)

Total 304,034 361,422 388,156| 26,734 103,941

1. Estimatébased on using GIS mapping, HPDI well data, and a count of processing plants to determine the mileage ne
for gathering lines.
2. The breakdown for categories of pipe uses the same ratio as presented in the API survey that was used by RRIBISA,
may be a conservative estimate, as much of the added pipeline from 2010 would be from shale reserves and could fall
Type A Area 2, high stress, >8 inch category
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Tablel64
Pipeline Infrastructure - Regulated OnshoreGas Gathering (2014)
Type A : . Number of
Miles Type B Miles? Total Miles Operators
Total Regulated 7,844 3,580 11,423 367
Miles
Source: PHMSA Pipeline Data Mart
1 Metal gathering line operating at greater than 20% specified minimum yield streng
non-metallic line for which maximum allowable operating pressure is greater than 12
pounds per square inch in a Class 2, Class 3, or Class 4 location.
2. Metallic gathering line operating under 20% specified minimum yield strength er n
metallic pipefor which maximum allowable operating pressure is less than 125 poun
square inch in a Class 3, Class 4, or certain Class 2 locations
3. Regulated Miles are from 2014 as that was the most recent year when the analys
started
Tablel65
Number of Regulated
Gathering Operators
Total Gathering 399,579
Pipeline Miles
Assumed Mileage 111
per gathering
system
Assumed Number 3,597
of Gathering
Operators
Percentage of 50%
Operators that
will have
regulated pipe
Assumed Number 1,799
of Regulated
Operators

powered byperspective 108



ICF

CONSULTING

Detailed Cost Discussion for Gathering

Tablel66

Labor Rates

Occupation : Labor Lz 1
Code Occupation Industry Cateqor Hourly Total Labor Cost
gory Wa
ge

17-2141 Mechanical Oil and Gas Sr. Engineer $74 $99
Engineers Extraction

11-3071 Transportation, | Oil and Gas Manager $61 $86
Storage, and Extraction
Distribution
Managers

17-2111 Health and Oil and Gas Project $56 $81
Safety Extraction engineer
Engineers,
Except Mining
Safety
Engineers and
Inspectors

47-5013 ServiceUnit Pipeline Operator $30 $55
Operators, Oil, | Transportation of
Gas, and Natural Gas
Mining

131041 Compliance Oil and Gas Compliance $41 $66
Officers Extraction Officer

231011 Lawyers Oil and Gas Lawyers $76 $101

Extraction

Contracted Oil and Gas Contracted $225 $250
Compliance Extraction Compliance
personnél personnel

Source: Bureau of Labor Statistics Occupational Employment Statistics (May 2014) and Employer Cost 0
Employee Compensation (September 2015).

1. Total Labor Cost imean hourly wage plus mean benefits ($25.01 per hour worked).

2. Contracted compliance personnel was an assumption based on company input
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Tablel67

Estimation of Costs for Process Development for Extreme Events

Activity

Hours
(Low)

Hours
(High)

Cost per
Operator
(Low)?!

Cost per
Operator
(High)*

Number
of
Regulated
Operators

Total Cost
(Low)?

Total Cost
(High)?

Total Cost
(Average)

Review
existing
surveillance
and patrol
procedures to
validate
adequacy for
extreme events

198

99

1,799

178,070

89,035

133,552

Revise
surveillance
and patrol
procedures

20

495

1,980

1,799

445,175

1,780,700

1,112,937

Notify

involved
personnel of
new
procedures,
providing
implementation
guidance and
instruction

10

495

990

1,799

445,175

890,350

667,762

Total

12

31

$1,188

$3,069

NA

$1,068,420

$2,760,085

$1,914,252

Source: PHMSA best professional judgment

1. Calculated as hours x labor cost for senior engineer ($99; see Taf)e 3

2. Calculated as cost per operator x nuntyerators x 50% for assumed compliance
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Tablel68

72-hour PostEvent Incremental Inspection Costs Per Event

Inspection 72 Hrs. Cost | Incremental | Incremental | Incremental
Method Bk G 72 . G (e (High) Cost (Low) | Cost (High) | Cost (Avg.)

Air patrol per Mile $25 $38 $157 $13 $132 $72
Ground patrol per $100 $150 $800 $50 $700 $375
Mile
On- and Offshore $500 $750 $800 $250 $300 $275
Standup Test per
Event
Depthof-Cover $500 $750 $2,381 $250 $1,881 $1,066
Survey per Event
Underwater Depth $7,500 $11,250 $50,000 $3,750 $42,500 $23,125
of-Cover Survey

Source: PPIC compilation for API of Operator Base Costs. Low 72 hour cost based on 50% increase of baseline. High co
based on operator high cost

Tablel69

72-hour PostEvent Incremental Inspection for Natural Gas Gathering Linég

Low Estimate High Estimate Average
Events per Year 10 30 20
Miles Inspected pe 380 760 570
Event
Extra Cost per $350 $500 $425
Inspection in $/mile
Calculated Total $1,330,000 $11,400,000 $4,845,000
Extra Cost in
$/Year

Source: lllustrative examples prepared by ICF to show approximate magnitude of costs|

Tablel70

Present Value Costs

Average Average Annual

0, 0,

Total (7%) Annual (7%) Total (3%) (3%)
$49,131,045 $3,275,403 $61,488,727 $4,099,248

2.16 Missing Cost for Repairing Known Existing Conditio@athering Pipeline
2.16.1 Cost Basis

Accoding to the proposed rulel©2.711,192.713), operators must repair pipeline conditions under a
specified timeframe after the discovery of conditions. Under normal business as usual practices,
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companies have been making repairs to some conditions, while monitoring other conditions. The
backbg of conditions that have not been repaired, but are being monitored, will now have to be

repaired under the new rule.

ICF considers the percent of conditions that are repaired based on feedback from industry, and uses the
percent of conditions not repaad to determine the backlog of conditions across the pipe (as

determined in the field repair of damages for Type A Area 1 gathering lines). ICF then considers an
average cost per repair based on the distribution of gathering pipe in the various regidtiseacosts
per repair. This average cost per repair is attributed to each condition from the batklog { ! Q&

proposed RIA doasot accountfor this cost

2.16.2 Major Assumptions and Caveats

1 ICF considers a backlog of 294 of conditions that would have tegdagred. This value is after

tla{!Qa laadzYLiAzy GKI

sections.

.CI

yM: 2F O2yRAGAZYa

1 ICF considers an average cost of $35 thousand dollars per repair

2.16.3 Cost Results

ICF estimates a net present value cost dMeyears 0$10.2 nillion at a 7% discount rat&{0.2 nillion,

3% discount rat§ fromnon-HCA and noiCA field repair of damages

Tablel71

Estimated 5 Year Backlog of Conditions

Section Conditions Percent Conditions not
repairs Repaired

Type A Area 1 179 67% 59
Estimated 5
year backlog 294

"The 7% and 3% discount value are the same because repairs would need to be done immediately under the

existing rule.
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Tablel72

Range of Typical Repair Costs

West (Except
Repair Method (Length) Wgsgnct:rZiSt)- Smgg;\é\tlest East
Southwest
12-inch Diameter
Composite Wrap (50) $9,600 $12,000 $13,800
Sleeve (50) $12,800 $16,000 $18,400
Pi pe Replacement (50 $41,600 $52,000 $59,800
Material Verificatio $2,000 $2,000 $2,000
CompositeNr ap ( 200) $16,000 $20,000 $23,000
Sl eeve (200) $19,200 $24,000 $27,600
Pi pe Replacement (20 $51,200 $64,000 $73,600
Material Verification( 2 0 0 ) $4,000 $4,000 $4,000
24-inch Diameter
Composite Wrap (50) $14,400 $18,000 $20,700
Sleeve( 5 6 ) $19,200 $24,000 $27,600
Pi pe Replacement (50 $62,400 $78,000 $89,700
Material Verification( 5 0 ) $2,000 $2,000 $2,000
Composite Wrap (200) $24,000 $30,000 $34,500
Sl eeve (2008) $28,800 $36,000 $41,400
Pi pe Replacement (20 $76,800 $96,000 $110,400
Material Verification( 2 0 6 ) $4,000 $4,000 $4,000
36-inch diameter
Composite Wrap (56) $21,600 $27,000 $31,050
Sl eeve (56) $28,800 $36,000 $41,400
Pi pe Replacement (50 $93,600 $117,000 $134,550
Material Verification( 5 6 ) $2,000 $2,000 $2,000
Composite Wrap (200) $36,000 $45,000 $51,750
Sl eeve (2008) $43,200 $54,000 $62,100
Pi pe Replacement (20 $115,200 $144,000 $165,600
Material Verification( 2 0 6 ) $4,000 $4,000 $4,000
Source: PHMSAest professional judgment
1. 80% of South/West Coast.
2. 115% of South, West Coast.
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Tablel73
Percent of anomalies Repaired using Current methodology
West (Except
Repair Method (Length) Wgsgnct:rZiSt)- Smgg;\é\tlest East
Southwest

12-inch Diameter

Composite Wrap (56) 5% 5% 5%
Sl eeve (56) 10% 10% 10%
Pipe Replacement (56 2% 2% 2%
Materi al Veri ficatio 17% 17% 17%
Composite Wrap (200) 5% 5% 5%
Sl eeve (2008) 10% 10% 10%
Pi pe Replacement (20 2% 2% 2%
Materi al Veri ficatio 17% 17% 17%
24-inch Diameter

Composite Wrap (56) 5% 5% 5%
Sl eeve (56) 10% 10% 10%
Pi pe Replacement (56 2% 2% 2%
Material Verificatio 17% 17% 17%
Composite Wrap (200) 5% 5% 5%
Sl eeve (200) 10% 10% 10%
PipeRepl acement (20606) 2% 2% 2%
Materi al Verificatio 17% 17% 17%
36-inch diameter

Composite Wrap (56) 5% 5% 5%
Sl eeve (50) 10% 10% 10%
Pipe Replacement (50 2% 2% 2%
Materi al Verificatio 17% 17% 17%
Composite Wrap (2008) 5% 5% 5%
Sleeve( 2 0 0) 10% 10% 10%
Pipe Replacement (20 2% 2% 2%
Materi al Verificatio 17% 17% 17%
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Tablel74
Number of Anomalies in each Location
West (Except
West Coast), | South, West East
Central, Coast
Southwest
Percent oBnomalies in Location 74% 2% 24%
Table175
Weighted Average Cost for 1 Aomaly per Region
West (Except West Coast), Central, South, West East Total Cost Per
Southwest Coast Anomaly
$23,360 $856 $10,566 $34,782
Tablel76
Cost of Repairs
Cost to
" Average Cost .
Number of Conditions Per Condtion Repa_lr_ All
Conditions
294 $34,782| $10,223,987
Tablel77
Present ValueCosts
Average Average Annual
Annual (NPV Total (NPV (NPV with
Total (NPV with discount rate 7%) with discount | with discount | discount rate
rate 7% rate 3%) 3% divided by
divided by 15) 15)
$10,223,987 $681,599| $10,223,987 $681,599

2.17 Revised Cost faxnnualReporting Requirementfsr Gathering Pipeline

2.17.1 Cost Basis

Due to requirements in 191.17, all gathering and transmission lines must submit annual reports to
PHMSAOperatorsmustsubmit these reportgach year, no later than March 15 for the preceding year.
Annual reports include specific pipelimddrmation from each operator and system including pipeline
material, mileage, and incidentsCF determines the total time required, cost of personnetl amet
present value cost over 15 years to create annual rep&@s.considers thst to ocur annually.

tl a{! Q4 LIN®pteeatshR costlbut the values used are consitbiow.
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2.17.2 Major Assumptions and Caveats

1 ICF considerthat 50% of systemisave regulated milewith the remaining 50%having only
unregulatedmiles
91 ICF considers B5haurs to complete theeportsfor companies withregulated miles and 150
hours to completahe reports fornonregulated miles

2.17.3 Cost Results

The tables below show KS NXB & dzf § &

27

L / t€ €eite &nd supply Bnindlaepditg NJ (0 K S

PHMSA reports this cost in the RIA to be $0.8 million at a 7% discount rate ($1.1 million, 3% discount
rate). ICF estimates a net present value cost over 15 yedd .05 billion at a 7% discount rat&{5
billion, 3% discount rate) fromnnual reporting requirements

Tablel78

Revised Estimates for Total Currently Unregulated and Proposed Newly Regulated Onshore Gas
Gathering Pipelines-?

Miles .

. . . . Future Pipe
Gathe_nng Mlle PHMSA designation Type 2005 2010 2015 from the over 15p
Designation (Class 1 and Class 2) past 5 years

years
Type A Area 2 Type A, Ar ea 60,746 72,212 77,554 5,341 20,767
8")
Type A- High stress, < 8" 89,522 106,420 114,292 7,872 30,605
unregulated (high
stress < 8)
Type A- Type A (assumed < 8") 17,094 20,320 21,823 1,503 5,844
unregulated (high
stress: with no
diameter records
assumed to be less
< 8)
Type B- Low stress, alkizes 136,671 162,469 174,486 12,018 46,724
unregulated (low
stress, all sizes)
Total 304,034 361,422 388,156 26,734 103,941

1. Estimate based on using GIS mapping, HPDI well data, and a count of processing plants to determine the mileage t

for gathering lines.

2. The breakdowfor categories of pipe uses the same ratio as presented in the API survey that was used by PHMSA, b

may be a conservative estimate, as much of the added pipeline from 2010 would be from shale reserves and could fall
Type A Area 2, high stress8 inch category
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Tablel79

Pipeline Infrastructure - Regulated Onshore Gas Gathering (2012)

Type A Miles? Type B Miles?

Total Miles

Number of

Operators

Total Regulated Miles

7,844 3,580

11,423

367

Source: PHMSA PipelinBata Mart

1. Metal gathering line operating at greater than 20% specified minimum yield strength-metedlic line for which
maximum allowable operating pressure is greater than 125 pounds per square inch in a Class 2, Class 3, or Class 4 |

2. Metallic gathering line operating under 20% specified minimum yield strength emetatlic pipe for which maximum
allowable operating pressure is less than 125 pounds per square inch in a Class 3, Class 4, or certain Class 2 locatio

3. Regulated Mes are from 2014 as that was the most recent year when the analysis started

Tablel80

Total Gathering Mileage

Gathering Pipeline Miles

399,579

Assumed Mileage per gathering
system

111

Assumed Number of Systems

3,597

Percenbf Systems that will have
Regulated Miles

50%

Number of Systems that have
Regulated Miles

1,799

Number of Systems that Don't
have Regulated Miles

1,799
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Tablel81

Labor Rates

Occupation : Labor Lz 1
Code Occupation Industry Cateqor Hourly Total Labor Cost
gory Wa
ge

17-2141 Mechanical Oil and Gas Sr. Engineer $74 $99
Engineers Extraction

11-3071 Transportation, | Oil and Gas Manager $61 $86
Storage, and Extraction
Distribution
Managers

17-2111 Health and Oil and Gas Project $56 $81
Safety Extraction engineer
Engineers,
Except Mining
Safety
Engineers and
Inspectors

47-5013 Service Unit Pipeline Operator $30 $55
Operators, Oil, | Transportation of
Gas, and Natural Gas
Mining

131041 Compliance Oil and Gas Compliance $41 $66
Officers Extraction Officer

231011 Lawyers Oil and Gas Lawyers $76 $101

Extraction

Contracted Oil and Gas Contracted $225 $250
Compliance Extraction Compliance
personnél personnel

Source: Bureau of Labor Statistics Occupatidraployment Statistics (May 2014) and Employer Cost of
Employee Compensation (September 2015).

1. Total Labor Cost is mean hourly wage plus mean benefits ($25.01 per hour worked).

2. Contracted compliance personnel was an assumption based on company input

Tablel182

Total Hours for Completing Annual Report
with Regulated Miles

Total Hours ‘

250
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Tablel83

Estimated Time to Complete Annual Reports

Percent of
TG (217 Total Labor Cost2 FICTIE [SE1 (Yot Cost
Labor Category
Category
Sr. Engineer 17% $99 42 $4,125.42
Project engineer 17% $81 42 $3,375.42
Operator 17% $55 42 $2,292.08
Contracted Compliance personnel 50.00% $250 125 $31,250.00
Total 100% NA $41,043
250
Table184
Total Hours for Completing Annual Report
without Regulated Miles
Total Hours 150
Tablel85
Estimated Time to CompleteAnnual Reportst
Percent of
T 555 Total Labor Cost FIRUTS [EF [El5en Cost
Labor Category
Category
Sr. Engineer 17% $99 25 $2,475.25
Project engineer 17% $81 25 $2,025.25
Operator 17% $55 25 $1,375.25
Contracted Compliance personnel 50% $250 75 $18,750.00
Total 100% NA 150 $24,625.75
1. All companies will have to evaluate if they must follow the existing regulation
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Table186
Total Cost to Complete and Submit Annual Reports
Number of Number of Systems
Systems that | that Don't have
have Regulated Miles
Regulated
Miles
Total Number of Systems
1,799 1,799
Cost for Each System $41,043 $24,626
Total Cost $73,815,888 $44,289,533
Tablel187
Present Value Incremental Costs
Anﬁ::glra(lﬂiv Average Annual
Total (NPV with discount rate 7%) | with discount Vel (IR el ([P i CECET

rate 7%

discount rate 3%)

rate 3% divided by

divided by 15) 15)

$76,732,840

$1,150,992,594 $1,452,232,888 $96,815,526

2.18 Revised Assumption for Percent of Type A Area 2 MileClnorenty
Regulated Companies (Tabl83)

2.18.1 Cost Basis

In Table 389, PHMSAlassifiesh 172
o2 2F JFGKSNAYy3I YAfSa
judgment.

2F I GKSNAY3I YAt Hdroup 2¢ard St A
I & @ $a8ed EPKHNSA bebtprofbisBichalzt

AdAy3a |
I GSR
As described in Section 2.1, ld¥velopsa list of gathering pipeline operators and their gathering miles

for five statesnamely: Kansas, Louisiana, Oklahoma, New Mexico, and Tékddter?HMSA data to

include onshore operators in the five aforementioned stadesl matches eacRHMSA operator to an

operator from the HPDI Database (if a match was possible). Out of thariue onshore operators in

the PHMSA database, 163 companies, or #8&tchoperators in the HPDI database. These 163

companies in thdive states thatmatch betweerthe PHMSA databassdthe HPDI databas&ccount

for 6,259 miles in the PHMSA databa3de total miles reported to PHMSA for gathering infikie

states equaled 6,862 mileimdicatingthe mappingcovers91% of the miles reported to PHMSA.

The HPDI databasecludesa total of 192,907 miles and 1,576 unique gathering companies reported by
the five states with data. Companies that report to PHMSA and mapped by ICF account for 34,323 miles
or 18% of the total HPDI miles (ratio of miles associated with the five sigesting to PHMSA from

the HPDI database and the total miles in the five states reported in the HPDI database). Bé€ause
mappedonly 91% of PHMSA operator mileghe total HPDI miles, that percentage was scaled ta%00

to adjust for the companies thatere not matchedICF then uses this ratio (100%/91t%¥cale the
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18% of milesrom mapped companieis the five states t®0% to represenall companies reporting to
PHMSA. Therefore, currentiggulated companies account for 20%eadstingunregulatedgathering
miles.

Thisanalysishowsno basist y t | a{ ! Qa tha&tfoTv&Eol ypd A Abda thife2wbuld be from
companiescurrentlyreporting. PHMSAstates367 reporting gathering companiewith ICFestimating
3,597 unique gathering companiekherefore 10% ofexistingcompanieseport to PHMSAThe data

AYRAOFGS&a GKIFG GKS fFNBSNJI O2YLIl yASa KIFI@S + KAIKSN

that 97% of miles will come frourrentlyregulated companiesRather ICF conside28% ofTypeA
Area 2 miles to come from existing reporting companies

2.18.2 Major Assumptions and Caveats

f In Table 389: ICF consideB0%LIS NOSy G 3S 2F YA INSexistiigh@yated KS O

lines (group ¥rather than 3%.

f In Table 3889: ICF consideB0%LIS NOSy (i 38 2 F Y A ES8sling feduatyd lite&K S O

(group 2§ rather than 9Px.

2.18.3 Cost Results

ICF estimates a net present value cofsTopic Area ®ver 15 years of 885 million at a 7% discount rate
($699 million, 3% discount rate) Thisncludesa combination of changes made throughout Topic Area
8, with the adjustment to Table-89 changing the unit cost for most gathering miles.

2.19 Revised Assumption of Utilizing Offshore Incidents to Represent Initial Incident
Frequency from Newly ReguddtOnshore Type A Area 2 Miles (Takly 6

2.19.1 Cost Basis

Table 61 lists the incident counts for offshore gathering pipelines in order to calculate an average pre
regulation incident rate for Type A Area 2 pipeline with a diameter of 8 inches or greatsed€io
reasonto usethe offshore incident rates anestimateof onshore Type A Area 2 pipelines.

ICF revise$able 61 to obtain the counts for onshore gathering pipelines over the same time period. For
onshore gathering pipelines, a total of 12 iremtlsoccured between 2001 and 2008ver a total of
84,476gatheringmiles’ over the 5 year period. This results in an average of 0.144 incidents per year per
1,000 miles, compared to 0.329 incidents per year per 1,000 miles for offshore gathering gipeline

2.19.2 Major Assumptions and Caveats
1 ICF considers onshore incideatsmore representative of the preegulated incidents for Type A
Area 2 pipelines. Therefore, ICF consideigl4 incidents per year per 1000 mileglas existing
incident rate for Type Area 2 pipeline before regulation.

8 This cost estimate excludes certain annual reporting costs as ICF considers apeailaeport costs using a
different approach.
® Each year, an average of 16,895 gathering miles exist over the 5 year period.
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2.19.3 Cost Results

ICF estimates theet present valuef benefits of Topic Area 8 over 15 years to ed4d million at a 7%

discount rate ($2 million, 3% discount rate). Thigludesa combination of changes made througtou
¢C2LIAO ! NBF yQa o0SySTAllal xaplod, dadblke dhndTabR@a i YSy Ga G2

2.20 Revised Assumption of Utilizing Previously Regulated Type B Data to Model
Type A Area 2 Miles (Tabl&)¥

2.20.1 Cost Basis

Table 65 lists the incident counts fofype B pipelines and the onshore Type B pipeline miles in order to
calculate an average incident rate for onshore Type B miles over the last 5 years. PHMSA makes the
assumption that the newly regulated Type A Area 2 pipeline with a diameter of 8 inchesaber will

behave most similarly to Type B Area 1 and Area 2 miles. ICF sees no reason that the high stress Type A
miles in Class 1 locations would behave more like low stress pipelines in Class 2, 3, and 4 locations, and
believes that Type A Area 1 pipes (high stress in Class 2, 3, and 4 locations) to be a better
approximation for the newly regulated Type A Area 2 pipelines.

ICF revise$able 65 to obtain the counts for onshore Type A natural gas gathering pipelines, which are
high stress lines anslisceptible to more incidents. For Type A pipelines, a total of two incidents
occured between 2010 and 2015 (both of which in 20t®era total of 34,978 mile¥ over the sixyear
period. This results in an average of 0.06 incidents per year per 1,06%€) compared to 0.04 incidents
per year per 1,000 miles for Type B gas gathering pipelines.

2.20.2 Major Assumptions and Caveats
91 ICF considers Type A Area 1 incidents to be more representative of the post regulated incidents
for Type A Area 2 pipelines due teethigh stress of Type A pipe. Therefore, ICF considers 0.06
incidents per year per 1000 milésr post regulation incidents

2.20.3 Cost Results
ICF estimates theet present valuef benefits of Topic Area 8 over 15 years to el million at a 7%

discountrate ($62 million, 3% discount rate). ThiEludesa combination of changes made throughout
¢C2LIAO ! NBIFI yQad o0SySTAla1xaplosm,dable ¢ohndTabR@a (0 YSy Ga (2

2.21 Revised Assumption of Utilizing Onshore and Offshore IncidéRéptesent
Gas Lost from Newly Regulated Type A Area 2 Incidents (Bble 6

2.21.1 Cost Basis

Table 68 shows the total counts of gathering incidents and the quantities of gas released (MCF) from
onshore and offshore incidents. The table lists out the incident counts for 2010 through 2015 and
determines the average gas released per incidBased on this da, eachincident between 2010 and
2015releases3,351 MClef gas on averageéCF revise$able 68 to only include incident counts and gas
released for onshore, natural gas Type A and B gathering pipelines. For this type of pipe, five incidents
have occured over the six yearsyith 5,576 MCIof gas releasedn averageer incident Despitethis

10 Each year, an average of 5,830 gathering miles exist over the 5 year period.
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small sample size, I€Bnsiderghis pipe to be more representative of the newly regulated Type A Area
2 pipe.

2.21.2 Major Assumptions and Caveats
1 ICF considers an awage gas released volume per incident of 5,576 MCF.

2.21.3 Cost Results

ICF estimates theet present valuef benefits of Topic Area 8 over 15 years to ed4d million at a 7%

discount rate ($2 million, 3% discount rate). Thigludesa combination of changemade throughout
¢2LIAO ! NBIF yQa o0SYySTAlalxaplod drbe paAndTaRled@a i YSy Ga G2
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3 DetailedCostDiscussiofor Transmission

3.1 Missing Cost for MCA Field Repair of Damages for Transmission Pipeline

3.1.1 Cost Basis

According tahe proposed rulg192.933) PHMSA states HCA mileage must accelerate the timeframe for
repair conditions under the integrity management prografvaditionally, PHMSA states MCA mileage
must perform pipeline assessment (192.710) and repair conditions umgesposed accelerated
timeframe, similar to HCA mileage through integrity management. ICF congidersissing cost as the

repair requirements specified (192.713)forMClAg. C F2f f 26a t | a{undeaTopicL! Y S K:
Area 2 excepivhere accountingd NJ L/ CQa LINB L2 &8 SR NS @Bikldrépainod Ay (GKS 2
damages for pipe in MCAs amet OO02dzy 1 SR F2NJ Ay tla{! Qa LINRLRAaASR w

3.1.2 Major Assumptions and Caveats
1 ICF assumes®repair condition per mile foMCA mileage.

3.1.3 Cost Results
ICF estimates met present value cost over 15 years$®1million at a 7% discount rat&§68million,
3% discount rate) fronvICA field repair of damages
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Tablel188

Estimated MCA Mileage

Interstate

Class 1 160,029 159,374 2% 3,187 1,372 4,559
Class 2 17,805 16,774 50% 8,387 144 8,531
Class 3 13,927 7,378 100% 7,378 0.0 7,378
Class 4 29 10 100% 10 0.0 10
Subtotal 191,789 183,536 NA 18,962 1,516 20,478
Intrastate

Class 1 72,719 71,692 2% 1,434 617 2,051
Class 2 12,839 12,396 50% 6,198 107 6,305
Class 3 19,730 10,224 100% 10,224 0.0 10,224
Class 4 880 156 100% 156 0.0 156
Subtotal 106,169 94,468 NA 18,012 724 18,736
Total

Class 1 232,748 231,066 2% 4,621 1,989 6,610
Class 2 30,645 29,170 50% 14,585 251 14,836
Class 3 33,657 17,602 100% 17,602 0.0 17,602
Class 4 908 166 100% 166 0.0 166
Grand Total 297,958 278,004 NA 36,974 2,240 39,214

HCA = high consequence area MCAnoderate consequence area

1. Source: PHMSA 2014 Gas Transmission Annual Report, Part Q. Total mileage shown for context only.

2. Excludes mileage reported under inadequate maximum allowable operating pressure records.

3. Source: PHMSA best professalrjudgment; based on homes and occupied sites in primary impact radius only.

4. Non-HCA mileage multiplied by percentage MCA.

5. 20% of total intersecting mileage. Total mileage based on overlay of Federal Highway Administration map with Natilmal Pip!
Mapping System pipeline data; 20% based on PHMSA best professional judgment.

6. MCA miles plus additional roadway MCA miles.

powered byperspective

125




ICF

CONSULTING

Detailed Cost Discussion for Trarssitn

Tablel89

Estimation of MCA Mileage Subject to Integrity Assessment Requirements

Mileage Subiect Mileage Subject % MCA MCA not
Location MCA Mileaget % Piggable? 9 ) to Rule less Currently Previously
to Rule? 7
Overlap Assessetl Assessetl

Interstate

Class 1 4,559 71% 3,237 2,622 50% 1,311
Class 2 8,531 70% 5,972 5,434 70% 1,630
Class 3 7,378 NA 7,378 6,490 80% 1,298
Class 4 10 NA 10 10 90% 1
Subtotal 20,478 NA 16,597 14,556 NA 4,240
Intrastate

Class 1 2,051 53% 1,087 1,011 50% 505
Class 2 6,305 40% 2,622 2,371 70% 711
Class 3 10,224 NA 10,224 9,500 80% 1,900
Class 4 156 NA 156 155 90% 16
Subtotal 18,736 NA 13,989 13,037 NA 3,132
Total

Class 1 6,610 66% 4,363 3,633 50% 1,817
Class 2 14,836 57% 8,457 7,805 70% 2,341
Class 3 17,602 NA 17,602 15,990 80% 3,198
Class 4 166 NA 166 165 90% 17
Grand Total 39,214 NA 30,587 27,593 NA 7,372

MCA = moderate consequence area

1. See Table 24.

2. Assumed equal to neiHCA percent piggable based on data from Part R of the annual report (see-Bable 3

3. MCA mileage times percent piggable.

4. Excludes MCA mileage subject to MAOP verificatiprovisions

5. Assumed based on the overall reported assessed mileage and assessed mileage in HCAs

6. Mileage subject to proposed rule less overlap with previous other topic areas multiplied byL0@Cpreviously assessed).
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Tablel90

Calculation of MCA Mileage,
Topic Area 2

Scope Miles
MCA Mileage 30,587

MCA MAOP 7,372
verification

testing under
Topic Area 2

MCA less Topic 23,215
Area 1 mileage
Average 3,316
assessed per
yeaF

1. Source: PHMSA AnnudReports
2. See section 3.1.

3. MCA miles less topic Area 1
divided by 7 years.

Tablel91

Hazardous Liquid Scheduled Repair Conditions,
20042009

Repair
Condition
60-day 4,673 19%
conditions
180-day 20,468 81%
conditions

Total 25,141 100%

Source: 20042009 Hazardous Liquid Annual Reports;
see Table €

Number Percent of Total

Tablel192

Miles of Onshore Gas Transmission Pipeline for which Integrity Assessment was
Conducted (2014)

Year ILI PressureTest D! Total
Assessment
2014 45,454 1,815 3,632 50,900
Percentage 89.30% 3.56% 7.13%

Source: PHMSA Gas Transmission Annual Reports: 20004
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Tablel193

Transmission Conditions ldentification

. : Weighted .
Fraction of Repair .| BAU Fraction
Pipeline Conditions Avgragde;t_Repalr Repaired c Bﬁ\tJ . BaAtU
Assessed Using| Discovery Rate onaitions (remainder onaitions onditions
this method “imile Dli(/:oylered monitored) Repaired Monitored
mile

ILI 0.89 1.0 0.89 50% 0.45 0.45
Direct 0.07 0.1 0.01 85% 0.01 0.00
Assessment
Total 1.0 0.9 50% 0.46 0.45

Table194

Estimation of 180Day Repair
Conditions

Component

Value

MCA miles
assessed per ye

3,316

Scheduled repail
conditions per
mile assessed

0.90

Expected
scheduled repair
conditions per
year

3000

180 conditions
(% of scheduled
conditions)

81%

Expected 180
day conditions
per year

2442

1.20042009 Gas Transmission
scheduled repair rate, see Tabl@.C

powered byperspective

128




ICF

CONSULTING Detailed Cost Discussion firansmission

Tablel95

Number of Anomalies in Each Location

West (Except

West Coast), South, West East

Central, Coast

Southwest
Percent of 75% 15% 10%
anomalies in
Location
Number of 1,831 366 244
anomalies in
each Location

Tablel96

Range of Typical Repair Costs

West (Except
Repair Method West Coast), South, West East

(Length) Central, Coast

Southwest
12-inch Diameter
Composite Wrap, $9,600 $12,000 $13,800
(50)
Sl eeve ( $12,800 $16,000 $18,400
Pipe $41,600 $52,000 $59,800
Replacement
(56)
Material $2,000 $2,000 $2,000
Veri fica
Composite Wrap $16,000 $20,000 $23,000
(2006)
Sl eeve ( $19,200 $24,000 $27,600
Pipe $51,200 $64,000 $73,600
Replacement
(200)
Material $4,000 $4,000 $4,000
Verificatiom
(200)
24-inch Diameter
Composite Wrap $14,400 $18,000 $20,700
(50)
Sl eeve ( $19,200 $24,000 $27,600
Pipe $62,400 $78,000 $89,700
Replacement
(50)
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Range of Typical Repair Costs
Material $2,000 $2,000 $2,000
Verificatiom ( 5 |
Composite Wrap, $24,000 $30,000 $34,500
(200)
Sl eeve ( $28,800 $36,000 $41,400
Pipe $76,800 $96,000 $110,400
Replacement
(200)
Material $4,000 $4,000 $4,000
Verification
(206)
36-inch diameter
Composite Wrap, $21,600 $27,000 $31,050
(50)
Sl eeve ( $28,800 $36,000 $41,400
Pipe $93,600 $117,000 $134,550
Replacement
(50)
Material $2,000 $2,000 $2,000
Verificatiom ( 5 |
Composite Wrap, $36,000 $45,000 $51,750
(200)
Sl eeve ( $43,200 $54,000 $62,100
Pipe $115,200 $144,000 $165,600
Replacement
(200)
Material $4,000 $4,000 $4,000
Verificatiom
(2008)
Source: PHMSA best professional judgment
1. 80% of South/West Coast.
2. 115% of South, West Coast.
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Table197
Percent of anomalies Repaired using Current methodology
West (Except
Repair Method West Coast), South, West East
(Length) Central, Coast
Southwest
12-inch Diameter
Composite Wrap 5% 5% 5%
(50)
Sl eeve ( 10% 10% 10%
Pipe 2% 2% 2%
Replacement
(590)
Material 17% 17% 17%
Veri fica
Composite Wrap 5% 5% 5%
(200)
Sl eeve ( 10% 10% 10%
Pipe 2% 2% 2%
Replacement
(200)
Material 17% 17% 17%
Verification
(2060)
24-inch Diameter
Composite Wrap, 5% 5% 5%
(50)
Sl eeve ( 10% 10% 10%
Pipe 2% 2% 2%
Replacement
(590)
Material 17% 17% 17%
Verification( 5 ¢
Composite Wrap, 5% 5% 5%
(2008)
Sl eeve ( 10% 10% 10%
Pipe 2% 2% 2%
Replacement
(200)
Material 17% 17% 17%
Verification
(200)
36-inch diameter
Composite Wrap 5% 5% 5%
(50)
Sl eeve ( 10% 10% 10%
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Percent of anomalies Repaired using Current methodology
Pipe 2% 2% 2%
Replacement
(590)
Material 17% 17% 17%
Verification( 5 ¢
Composite Wrap 5% 5% 5%
(200)
Sleeve ( 10% 10% 10%
Pipe 2% 2% 2%
Replacement
(200)
Material 17% 17% 17%
Verification
(2008)
Table198
Number of Repairs Done using Methodology
West (Except
Repair Method West Coast), South, West East
(Length) Central, Coast
Southwest
12-inch Diameter
Composite Wrap, 92 18 12
(50)
Sleeve( 5 6) 183 37 24
Pipe 31 6 4
Replacement
(590)
Material 305 61 41
Veri fica
Composite Wrap, 92 18 12
(2008)
Sl eeve ( 183 37 24
Pipe 31 6 4
Replacement
(200)
Material 305 61 41
Verification
(200)
24-inch Diameter
Composite Wrap 92 18 12
(50)
Sl eeve ( 183 37 24
Pipe 31 6 4
Replacement
(590)
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Number of Repairs Done using Methodology
Material 305 61 41
Verification( 5 ¢
Composite Wrap 92 18 12
(2006)
Sl eeve ( 183 37 24
Pipe 31 6 4
Replacement
(200)
Material 305 61 41
Verification
(200)
36-inch diameter
Composite Wrap 92 18 12
(50)
Sl eeve ( 183 37 24
Pipe 31 6 4
Replacement
(590)
Material 305 61 41
Verification( 5 ¢
Composite Wrap 92 18 12
(2006)
Sl eeve ( 183 37 24
Pipe 31 6 4
Replacement
(200)
Material 305 61 41
Verification
(200)

Table199
Cost of Repairs
West (Except
Repair Method West Coast), South, West East Total
(Length) Central, Coast
Southwest
12-inch Diameter
Composite Wrap $879,119 $219,780 $168,498 $1,267,397
(50)
Sleeve ( $2,344,318 $586,080 $449,328 $3,379,726
Pipe $1,269,839 $317,460 $243,386 $1,830,685
Replacement
(56)
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Cost of Repairs

Material $610,500 $122,100 $81,400 $813,999
Veri fica

Composite Wrap $1,465,199 $366,300 $280,830 $2,112,328
(200)

Sleeve ( $3,516,477 $879,119 $673,992 $5,069,588
Pipe $1,562,879 $390,720 $299,552 $2,253,150
Replacement

(200)

Material $1,220,999 $244,200 $162,800 $1,627,999
Verification

(200)

24-inch Diameter

Composite Wrap $1,318,679 $329,670 $252,747 $1,901,096
(50)

Sl eeve ( $3,516,477 $879,119 $673,992 $5,069,588
Pipe $1,904,759 $476,190 $365,079 $2,746,027
Replacement

(590)

Material $610,500 $122,100 $81,400 $813,999
Verification( 5 §

Composite Wrap $2,197,798 $549,450 $421,245 $3,168,493
(200)

Sl eeve ( $5,274,716 $1,318,679 $1,010,987 $7,604,383
Pipe $2,344,318 $586,080 $449,328 $3,379,726
Replacement

(200)

Material $1,220,999 $244,200 $162,800 $1,627,999
Verification

(2006)

36-inch diameter

Composite Wrap $1,978,019 $494,505 $379,120 $2,851,643
(56)

Sl eeve ( $5,274,716 $1,318,679 $1,010,987 $7,604,383
Pipe $2,857,138 $714,284 $547,618 $4,119,041
Replacement

(590)

Material $610,500 $122,100 $81,400 $813,999
Verification( 5 §

Composite Wrap $3,296,698 $824,174 $631,867 $4,752,739
(2008)

Sl eeve ( $7,912,074 $1,978,019 $1,516,481 $11,406,574
Pipe $3,516,477 $879,119 $673,992 $5,069,588
Replacement

(200)

Material $1,220,999 $244,200 $162,800 $1,627,999
Verification

(2006)

Total Cost $57,924,198 $14,206,325 $10,781,626 $82,912,149
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Table200
Labor Rates
Occupation . Mean Hourly Total Labor
Code Occupation Industry Labor Category Wage Cost
17-2141 Mechanical Oil and Gas Sr. Engineer $74 $99
Engineers Extraction
Nov-71 Transportation, | Oil and Gas Manager $61 $86
Storage, and Extraction
Distribution
Managers
17-2111 Health and Oil and Gas Project engineer $56 $81
Safety Extraction
Engineers,
Except Mining
Safety Engineers
and Inspectors
47-5013 Service Unit Pipeline Operator $30 $55
Operators, Oil, | Transportation
Gas, and Mining| of Natural Gas
Source: Bureau of Labor Statistics Occupational Employment Statistics (May 2014) and Employer Cost of
Employee Compensation (September 2015).
1. Mean hourly wage plus mean benefits ($25.01 per hour worked).

Table201

Present Value of Estimated Annual Cost of
More Timely Repair of Non- Immediate
Conditions (Millions)

7% Discount
Rate

$82.9
50%

3% Discount
Rate

$82.9
50%

Estimate

Cost of repairs

Percent of
anomalies that
are repaired

Costof repairing
anomalies on an
accelerated
schedule

$41.8 $41.8

Cost of repairs $31.9 $37.2

delayed 4 years

Difference for
repaired
anomalies
(estimated cost
of proposed rule)

$9.9 $4.7
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Table202

Conditions (Millions)

Present Value of Estimated Annual Cost of
More Timely Repair of Non- Immediate

Time to monitor
one anomaly
(hours)

1

Salary to
monitor
anomalies

$55

$55

Average
Ongoing
anomalies in a
given time
period

9,076

9,076

Cost for

monitoring
unrepaired
anomalies

$0.50

$0.50

Annual cost of
rule

$50.5

$45.3

G & A Cost

$10.1

$9.1

Present Value Costs (Millions)

7% Discount Rate

3% Discount Rate

Total

Average Annual

Total

Average Annual

$591 $39

$668

$45

3.2 Missing Cost for neHCA and noiMCA Field Repair of Damages for
Transmission Pipeline

3.2.1 CostBasis

Accoding to the proposed rule (192.713), operators must repair pipeline under a specified timeframe
based on the discovered condition. ICF considers this cost to repair under the specified timeframe for
regulated pipeline outside of HCA and MCAghagroposed rule has less requiremsrior the amount

of assessmentfor nonrHCA and notMCA pipeline miles, a smaller percentage of anomalies will be

found.L/ C F2ff2¢a
proposed revisions in the sections beloawl a { ! Qa

3.2.2 Major Assumptions and Caveats
1 ICFconsiders this mileage to srveyed half asréquently as HCA or MCA mileage.

1 ICF considers these miles to have 50% of the amanomalies determined in HCA or MCAs as
there are less assesentrequirements.

1 ICF assumes 0.45 repair condition per mile for-R&@A or nosMCA mileage.

tlaf{!Qa wlL!

YSiK2R2f 2368
LINE Linta&euntforlthls cot2 S &

27
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3.2.3 Cost Results

ICF estimates a net present value cost over 15 yeds.6billion at a 7% discourrate $1.8billion, 3%
discount rate) froomon-HCA and noitMCA field repair of damages

Table203

Table204

Onshore Gas Transmission
Mileage

Location Total

Interstate

Class 1 160,029
Class 2 17,805
Class 3 13,927
Class 4 28.539
Total 191,789
Intrastate

Class 1 72,719
Class 2 12,839
Class 3 19,730
Class 4 879.598
Total 106,169

Source: 2014 PHMSA Gas
Transmission Annual Report SMY{

= specified minimum yield strength

Mileage for Repairs

Total Miles 297,958
MCA Miles 30,587
HCA Miles 16,837
Total Miles not

accounted for

in repairs 250,533

1. Miles that were not accounted fo
by PHMSA in the RIA even though

they are subject to Repair Criteria
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Table205
Calculation of Mileage!
Scope Miles
Total Mileage 250,533
Average 17,895
assessed per
year
1. Source: PHMSA Annual Reportd
2. Assumed non HCA, and nen
MCA miles would be evaluated les
frequently and for the purposes of
the calculation assumed twice as
long (14 years)
Table206
Hazardous Liquid Scheduled Repair Conditions,
20042009
Rep'allr Number Percent of Total
Condition
60-day 4,673 19%
conditions
180-day 20,468 81%
conditions
Total 25,141 100%
Source: 20042009 Hazardoukiquid Annual Reports;
see Table €
Table207

Miles of Onshore Gas Transmission Pipeline for which Integrity Assessment was
Conducted (2014)

Year ILI Pressure Test Dl Total
Assessment
2014 45,454 1,815 3,632 50,900
Percentage 89.30% 3.56% 7.13%

Source: PHMSA Gas Transmission Annual Reports: 22014
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Table208

Transmission Conditions ldentification

] ; Weighted .
Fraction of Repair .| BAU Fraction
Pipeline Conditions Avgragde't.Repalr Repaired . BaA:J . BaAtU
Assessed Using DiscoveryRate onaitions (remainder onditions ondrtions
this method #imilel Dl.;c/:oylered monitored)? Repaired Monitored
mile

ILI 0.89 0.5 0.45 50% 0.22 0.22
Direct 0.07 0.1 0.00 85% 0.00 0.00
Assessment
Total 1.0 0.5 50% 0.23 0.22

1. Assumed that 50% of conditions per mile would be found

2.Business as Usual (BAU) are repairs that would occur withegulation. Note, this does not mean they would have occurred wit
same time schedule

Table209

Estimation of 180Day Repair
Conditions

Component

Value

Miles assessed
per year

17,895

Scheduled repai
conditions per
mile assesséd

0.45

Expected
scheduled repair
conditions per
year

8,093

60-day
conditions and
180 conditions
(% of scheduled
conditions)

81%

Expected 180
day conditions
per year

6,588

1. 20042009 Gaslransmission
scheduled repair rate, see Tabl@.C
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Table210

Number of Conditions in each Location

West (Except

West Coast), South, West East

Central, Coast

Southwest
Percent of 75% 15% 10%
anomalies in
Location
Number of 4941 988 659
anomalies in
each Location

Table211

Range of Typical Repair Costs

West (Except
Repair Method West Coast), South, West East

(Length) Central, Coast

Southwest
12-inch Diameter
Composite Wrap, $9,600 $12,000 $13,800
(50)
Sl eeve ( $12,800 $16,000 $18,400
Pipe $41,600 $52,000 $59,800
Replacement
(56)
Material $2,000 $2,000 $2,000
Veri fica
Composite Wrap $16,000 $20,000 $23,000
(2006)
Sl eeve ( $19,200 $24,000 $27,600
Pipe $51,200 $64,000 $73,600
Replacement
(200)
Material $4,000 $4,000 $4,000
Verification
(200)
24-inch Diameter
Composite Wrap $14,400 $18,000 $20,700
(50)
Sl eeve ( $19,200 $24,000 $27,600
Pipe $62,400 $78,000 $89,700
Replacement
(50)
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Range of Typical Repair Costs
Material $2,000 $2,000 $2,000
Veri fica
Composite Wrap, $24,000 $30,000 $34,500
(200)
Sl eeve ( $28,800 $36,000 $41,400
Pipe $76,800 $96,000 $110,400
Replacement
(200)
Material $4,000 $4,000 $4,000
Verification
(206)
36-inch diameter
Composite Wrap, $21,600 $27,000 $31,050
(50)
Sl eeve ( $28,800 $36,000 $41,400
Pipe $93,600 $117,000 $134,550
Replacement
(50)
Material $2,000 $2,000 $2,000
Veri fica
Composite Wrap, $36,000 $45,000 $51,750
(200)
Sl eeve ( $43,200 $54,000 $62,100
Pipe $115,200 $144,000 $165,600
Replacement
(200)
Material $4,000 $4,000 $4,000
Verification
(2008)
Source: PHMSA best professional judgment
1. 80% of South/West Coast.
2. 115% of South, West Coast.

Table212
Percent of Conditions Repaired using Current Methodology
West (Except
Repair Method West Coast), South, West East
(Length) Central, Coast
Southwest
12-inch Diameter
Composite Wrap 5% 5% 5%
(50)
Sl eeve ( 10% 10% 10%
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Percent of Conditions Repaired using Current Methodology
Pipe 2% 2% 2%
Replacement
(590)

Material 17% 17% 17%
Veri ficag

Composite Wrap 5% 5% 5%
(200)

Sl eeve ( 10% 10% 10%
Pipe 2% 2% 2%
Replacement

(200)

Material 17% 17% 17%
Verification

(2008)

24-inch Diameter

Composite Wrap 5% 5% 5%
(50)

Sl eeve ( 10% 10% 10%
Pipe 2% 2% 2%
Replacement

(50)

Material 17% 17% 17%
Veri fica

Composite Wrap 5% 5% 5%
(2006)

Sl eeve ( 10% 10% 10%
Pipe 2% 2% 2%
Replacement

(2008)

Material 17% 17% 17%
Verification

(2008)

36-inch diameter

CompositeWrap 5% 5% 5%
(50)

Sl eeve ( 10% 10% 10%
Pipe 2% 2% 2%
Replacement

(590)

Material 17% 17% 17%
Veri fica

Composite Wrap 5% 5% 5%
(2006)

Sl eeve ( 10% 10% 10%
Pipe 2% 2% 2%
Replacement

(2006)
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Percent of Conditions Repaired using Current Methodology
Material 17% 17% 17%
Verification
(200)

Table213
Number of Repairs Done using Methodology

West (Except
Repair Method West Coast), South, West East
(Length) Central, Coast
Southwest
12-inch Diameter
Composite Wrap, 247 49 33
(50)
Sl eeve ( 494 99 66
Pipe 82 16 11
Replacement
(50)
Material 824 165 110
Veri fica
Composite Wrap, 247 49 33
(200)
Sl eeve ( 494 99 66
Pipe 82 16 11
Replacement
(2008)
Material 824 165 110
Verification
(20606)
24-inch Diameter
Composite Wrap 247 49 33
(56)
Sl eeve ( 494 99 66
Pipe 82 16 11
Replacement
(56)
Material 824 165 110
Veri fica
Composite Wrap 247 49 33
(200)
Sl eeve ( 494 99 66
Pipe 82 16 11
Replacement
(200)
Material 824 165 110
Verification
(200)
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Number of Repairs Done using Methodology
36-inch diameter
Composite Wrap 247 49 33
(50)
Sleeve( 5 06) 494 99 66
Pipe 82 16 11
Replacement
(590)
Material 824 165 110
Veri fica
Composite Wrap 247 49 33
(2060)
Sl eeve ( 494 99 66
Pipe 82 16 11
Replacement
(200)
Material 824 165 110
Verification
(200)
Table214
Cost of Repairs
West (Except
Repair Method West Coast), South, West East Total
(Length) Central, Coast
Southwest
12-inch Diameter
Composite Wrap, $2,371,853 $592,963 $454,605 $3,419,421
(50)
Sl eeve ( $6,324,941 $1,581,235 $1,212,280 $9,118,457
Pipe $3,426,010 $856,502 $656,652 $4,939,164
Replacement
(50)
Material $1,647,120 $329,424 $219,616 $2,196,160
Veri ficaq
Composite Wrap $3,953,088 $988,272 $757,675 $5,699,036
(200)
Sl eeve ( $9,487,412 $2,371,853 $1,818,421 $13,677,685
Pipe $4,216,627 $1,054,157 $808,187 $6,078,971
Replacement
(200)
Material $3,294,240 $658,848 $439,232 $4,392,320
Verification
(200)
24-inch Diameter
Composite Wrap $3,557,779 $889,445 $681,908 $5,129,132
(50)
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