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SECTION ONE

INTRODUCTION

This report supports the Effluent Limitations Guidelines and Standards for the Coastal Oil and Gas
Industry (“Coastal Guidelines™). The report analyzes the cost-effectiveness of five regulatory options for three
wastestreams organized into two wastestream groups under the current regulatory baseline and under an
alternative baseline. In this document, EPA compares the total annualized cost of each regulatory option to the
corresponding effectiveness of that option in reducing the discharge of pollutants for each wastestream. EPA
evaluates the effectiveness in terms of costs per pound of pollutant removed, weighted by the relative toxicity of
the pollutant. The rationale for this measure, referred to as "pound equivalents removed," is described later in
this document. 7 ‘

Section Two discusses EPA’s cost-effectiveness methodology and identifies the pollutants included in
the analysis. This section also presents EPA’s toxic weighting factors for each pollutant and considers the
removal efficiency of each option. Section Three presents the results of an analysis comparing the considered
options to the current regulatory baseline (see the Final Economic Impact Analysis [FEIA]).! Section Four
compares the options considered to an alternative baseline (see the FEIA, Chapter Ten). In Section Five, cost-
effectiveness values for selected coastal options are compared to cost-effectiveness values for other promulgated
rules. Appendix A prments‘ data on pollutants and pollutant removals and Appendix B presents data on
annualized costs for each of the regulatory options. Appendix C presents an analysis of cost-effectiveness using
total annualized dollar losses as calculated in the FEIA. These total dollar losses incorporate the values of all
production Josses as well as compliance costs for all affected producing units that do not shut in in the baseline
or first year.

! U.S. Environmental Protection Agency. 1996. Economic Impact Analysis for Final Effluent Limitations
Guidelines and Standards for the Coastal Subcategory of the Qil and Gas Extraction Point Source Category.
October. o '
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SECTION TWO

BACKGROUND METHODOLOGY

The cost-effectiveness (CE) of the Coastal Guidelines is evaluateci as the average and incremental
annualized cost of a pollution control option in an industry or industry sulgcategory per total and incremental
pound equivalent of pollutant (i.e., pound of pollutant adjusted for toxicity) removed by that control option. The
cost-effectiveness analysis primarily enables EPA to compare the removal efficiencies of regulatory options under
consideration for a rule. A secondary and las effective use is to compare the cost-effectiveness of the options
for the Coastal Guidelines to that of Effluent Guidelines for other industries. By ranking the options in order of
decreasing cost-effectiveness (higher cost per pound equivalent removed), EPA can identify the point at which
options cease to be cost-effective.

EPA ranks options in order of decreasing cost-effectiveness (increasing cost per pound equivalent
removed) in order to identify the point at which increased removal of pollutants is no longer cost-effective.
Generally, EPA determines this to be where costs (per pound equivalent removed) increase sharply, that is, where
relatively few incremental pounds are removed for steady increases in cost. The accompanying figure (Figure
2-1) shows this point as Point A, where the cost-effectiveness curve becomes nearly vertical. Increases in
removals beyond this point come only at relatively high unit costs, which, in many cases, EPA will determine
exceeds the benefit of the increased removals to society.

A number of steps must be undertaken before a cost-eﬁ’ecti;'en&ss analysis can be performed. There are
five steps that define the analysis or generate data for use in the cost-effectiveness calculation: '

L Determine the wastewater pollutants of concern (priority and other pollutants).

° " Estimate the relative toxic weights (the adjustments to pounds of pollutants to reflect toxicity)
of the pollutants of concern. '

] Define the regulatory pollution control options.
° Calculate pollutant removals for each pollution control option.

. Determine the annualized cost of each pollution control option.

2-1
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All of these factors are used in the calculation of the cost-effectiveness values, which can then be

- compared for each regulatory option under consideration. .The following sections discuss the five preliminary

steps and the cost-effectiveness calculation and comparison methodologies.

21 POLLUTANTS OF CONCERN

Under the Effluent Limitation Guidelines and Standards for the Coastal Oil and Gas Industry, a number
of priority and other nonconventional pollutants are regulated. Some of the factors considered in selecting

pollutants for regulation include toxicity, frequency of occurrence in wastestream effluent, and amount of =

pollutant in the wastestream. The list of regulated pollutants for each regulatory option is presented in
- Appendix A. '

22  TOXIC WEIGHTING FACTORS

Cost-cffectiveness analysw account for differences in toxicity among the pollutants using toxic weighting
factors. These factors are necessary because different pollutants have different potential effects on human and
aquatic life. For example, a pound of zinc in an effluent stream has a significantly different effect than a pound
of PCBs. Toxic weighting factors for pollutants are derived using ambient water quality criteria and toxicity
values. For most industries, toxic weighting factors are derived from chronic freshwater aquatic criteria. In cases
where a human health criterion has also been established for the consumption of fish, then the sum of both the
human and aquatic criteria are used to derive toxic weighting factors. The factors are standardized by relating
them to a “benchmark™ toxicity value that was based on the toxicity of copper when the methodology was )
developed.? Appendix A presents the toxic weighting factors used for the regulated pollutants in the cost-
effectiveness analysis of the coastal oil and gas industry. Where possible, EPA derived toxic weighting factors

2 Although the water quality criterion has been revised (to 12.0 ug/l), all cost-effectiveness analyses for
effluent guideline regulations continue to use the "old" criterion of 5.6 ug/l as a benchmark so that cost-
effectiveness values can contimue to be compared to those for other effluent guidelines. Where copper is present
in the effluent, the revised higher criterion for copper results in a toxic weighting factor for copper of 0.467 rather
than 1.0. :
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for pollutants discharged to saltwater, since most discharges by the industry are to salt or brackish waters.? In
general, saltwater toxic weighting factors are lower (i.e., less toxic) for pollutants in saltwater than in freshwater.
Only where no saltwater toxic weighting factors are available are freshwater factors used.

Examples of the effects of different aquatic and human health criteria on freshwater toxic weighting
factors are presented in Table 2-1. As shown in this table, the toxic weighting factor is the sum of two criteria-
weighted ratios: the “benchmark/old” copper criterion divided by the human health criterion for the particular
pollutant and the “benchmark/old” copper criterion divided by the aquatic chronic criterion. For example, using
the values reported in Table 2-1, 11 pounds of the benchmark chemical (copper) pose the same relative Md
in freshwater as one pound of cadmium because cadmium has a freshwater toxic weight 11 times as large as the
toxic weight of copper (5.16/0.467=11.05).

23 POLLUTION CONTROL OPTIONS

This cost-effectiveness analysis was performed on pollution control options proposed for two
wastestream groups: 1) produced water/treatment, workover, and completion fluids (TWC); and 2) drilling
wastes. The produced water/TWC measures include both costs and loadings for produced water and TWC, which
were treated separately at proposal. Table 2-2 presents a summary of the options proposed by wastestream. In
all there are five separate options: three produced water/TWC options and two drilling waste: options under two
regulatory baselines. For all wastestreams, a zero-discharge option is considered. New Source Performance
Standards (NSPS) options are not specifically covered because they are identical to Best Available Technology
(BAT) options. The relative cost-effectiveness for new sources will not be different than that shown for the BAT
options. Pretreatment Standards for Existing Sources (PSES) and Pretreatment Standards for New Sources
(PSNS) options identical to NSPS options are also proposed. Because no PSES or PSNS projects are anticipated,
however, the cost-effectiveness of these options is not discussed. '

3 This is true for Main Passes and Cook Inlet as well as for discharges associated with the alternative baseline
(See Section Four.)
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TABLE 2-1

EXAMPLES OF TOXIC WEIGHTING FACTORS
BASED ON COPPER FRESHWATER CHRONIC CRITERIA

Human Health Aquatic | Toxic
Criteria Chronic Weighting Calculation Weighting
Pollutant (ngf) Criteria (ng/l) ' Factor _
Copper — 120 5.6/12.0 0.467
Cadmium 84 1.1 5.6/84 +5.6/1.1 5.16
Naphthalene 41,026 370 5.6/41,026 +5.6/370 0.015
Notes: Human health and aquatic chronic criteria are maximum contamination thresholds. Units for criteria

- are micrograms of pollutant per liter of water.

Source: Versar, Inc. 1991. Toxic Weighting Factors for Oil and Gas Extraction Industry Pollutants.
Prepared for U.S.'_ Environmental Protection Agency, Office of Water, October 1992.
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TABLE 2-2

REGULATORY OPTIONS CONSIDERED IN THE COST-EFFECTIVENESS ANALYSIS

Type of

‘Wastestream Option Description

Produced Option #1 | Zero discharge except eight outfalls of produced water into deltaic

Water/TWC passes of the Mississippi River and Cook Inlet — discharge limitations
Option#2 | Zero discharge all except Cook Inlet — discharge limitations
Option #3 | Zero discharge all

Drilling Option#1 | Discharge limitations

Wastes
Option#2 | Zero discharge all




24 POLLUTANT REMOVALS

The pollutant loadings have been calculated for each facility under each regulatory option for comparison
with baseline (i.c., current practice, without the regulation) loadings. The postregulatory removals for each
wastestream affected under each regulatory option are presented in Appendix A.

Pollutant removals are calculated directly as the difference between current and post-treatment
discharges. Removals are then weighted using the toxic weighting factors and are reported in pound equivalents
(see Appendix A for pound equivalent removals for all pollutants by wastestream and option). Total removals
for each option are then calculated by summing the removals for all pollutants under each option. Total pollutant
and pound equivalent removals estimated to be achieved under each regulatory option are presented by
wastestream in Table 2-3.

25 | ANNUALIZED COSTS OF COMPLIANCE

Under each regulatory option, annualized costs of comphance have been developed (see the FEIA). The
derivation of these costs is summanzed briefly below.

For produced water and TWC, EPA derived the pretax costs (including the state and federal governments'
share of compliance costs)* of purchasing, installing, and operating injection wells or improved gas flotation
systems, or alternatively, transportation and disposal at a commercial facility, depending on size of operation for
each of the treatment facilities not yet required to meet zero dischargé in 1996 in the Gulf of Mexico and for each :
of the treatment facilities in Cook Inlet. Where capital costs are incurred, EPA annualized them at 7 percent’ over
10 years (the estimated realistic worst-case lifetime of production) and added to the annual costs of operating the
pollution control equipment. Commercial disposal costs were computed on the basis of barrels per year disposed.

4 Every dollar spent on compliance can be applied against a firm's taxable income. Due to various tax
mechanisms such as accelerated depreciation, this reduction means that ﬁrms face only about 60 to 70 percent
of compliance costs post-tax.

5 Source of real cost of capital: Office of Management and Budget. Economic Analysis of Federal
Regulations Under Executive Order 12866. January 11, 1996. .
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TABLE 2-3

TOTAL POLLUTANT REMOVALS BY REGULATORY OPTION
CURRENT REGULATORY BASELINE

Type of Total Annual Total Pound
‘Wastestream Option Pollutant Removals Equivalent Removals
Produced Option #1 5,165,181 489,305
Water/TWC Option #2 1,497,541,244 712,335
Option #3 2,552,583,264 1,213,725
Drilling Waste | Option #1 0 0




For drilling wastes (which are only of concern in Cook Inlet), EPA estimated the costs of landfilling (in |
an existing landfill, so to accrue annual costs only) versus using dedicated disposal wells (including the capital
costs of installing wells 'Vand retrofitting platforms). Based on a drilling schedule Supplied by Cook Inlet
operators, EPA distributed operating costs over time. EPA then derived the net present value of this uneven
stream of capital and operating cost outlays annualized at 7 percent over a 7-year period of drilling.

The aggregate annual costs by option are presented in Table 2-4. Appendix B presents the calculations
used to arrive at the aggregate annual costs figures. Appendix C presents costs and cost-effectiveness for an
alternative analysis incorporating production losses into the cost of regulatory compliance.

2.6 CALCULATION OF THE COST-EFFECTIVENESS VALUES

Cost-effectiveness values are calculated separately for each wastestream. This approach leads to the
following two analytical groupings: produced water/TWC options and drilling waste options. Within each of
these groups, the options are ranked in ascending order of pound equivalents of pollutants removed. Under each
of these analytical groupings, the incremental cost-effectiveness value for a particular control option is calculated
as the ratio of the incremental annual cost to the incremental pound equivalents removed. Average cost-
effectiveness values are calculated as total dollars divided by total pound equivalents. The incremental
effectiveness may be viewed primarily in comparison to the baseline scenario and to other regulatory options.
Cost-effectiveness values are reported in units of dollars per pound equivalent of pollutant removed.

For the purpose of comparing cost-effectiveness values of options under review to those of other
promulgated rules, compliance costs used in the cost-effectiveness analysis are adjusted to 1981 dollars using
Engineering News Record's Construction Cost Index (CCI). This adjustment factor is calculated as follows:

Adjustment factor = 1981 CCI/1995 CCI = 3,535/5,471 = 0.646
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TABLE 2-4

AGGREGATE ANNUAL COSTS BY REGULATORY OPTION
CURRENT REGULATORY BASELINE

(1981 $)
Type of Wastestream Option Aggregate Annual Cost
Produced Water/TWC Option #1 $2,386,206
Option #2 $10,081,484
Option #3 | $30,035,664
Drilling Wastes Option #1 ‘ $0
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The equation to calculate incremental cost-effectiveness is:

ATC, - AT
CEk = Ck Ck' 1
PE, - PE,
where:
CE= | Cost-effectiveness of Option k
ATC,= Total annualized treatment cost under Option k
PE= Pound equivalents removed by Option k

The numerator of the equation, ATC, minus ATC, ,, is simply the incremental annualized treatment cost
in going from Option k-1 (an option that removes fewer pound equivalent pollutants) to Option k (an option that
removes more pound equivalent pollutants). The denominator is similarly the incremental removals achieved in
going from Option k-1 to k. Thus, cost-effectiveness measures the incremental unit cost of pollutant removal

of Option k (in pound equivalents) in comparison to Option k-1.

Average cost-effectiveness values can also be derived by setting ATC,, to zero and by setting the |
pollutant loadings (PE, ,) to the current loading. These values can be used, with caution, to compare an option
to previously promulgated effluent limitations gmdehn&s

27  COMPARISONS OF COST-EFFECTIVENESS VALUES

Because the options are rénked in ascending order of pound equivalents of pollutants removed, any
option that has higher costs but lower removals than another option immediately can be identified (the cost-
~ effectiveness value for the next option becomes negative). When negative values are computed for Option k,

Option k-1 will be noted as "dominated" (having a higher cost and lower removals than Option k). Option k-1
| is then removed from the cost-effectiveness calculations, and all cost-effectiveness values within a regulatory
grouping are then recalculated without the "dominated" option. This process continues until all "dominated"
options are eliminated. The remaining options can then be presented in terms of their incremental cost-

effectiveness values and are considered viable options for regulatory consideration.
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SECTION THREE

CURRENT REGULATORY BASELINE RESULTS

The coét-eﬁ'ectiven@ss analysis is based on the Agency's estimates of the cost of compliance and
wastewater pollution removals associated with five BAT options for two wastestream groups—produced
water/TWC and drilling waste. NSPS options are also established but are not separately investigated because
they are the same as BAT options and the relative cost-effectiveness is the same. A total of five options
organized into the two wastestream groups under the currént regu]étory baseline are analyzed (see Section Two
for more details).

The following sections present a brief description of the technologies used in each of the regulatory
groupings, and, for each grouping, cost-effectiveness data and results are presented in a table. Note that the
incremental data for the first option in each group is determined against baseline values (i.e., no removals and
no cost). Cost-effectiveness r-&sults are presented for priority and other nonconventional pollutants combined.

31 PRODUCED WATER/TWC BAT OPTIONS

Three BAT options were evaluated for produced water/TW C. Option #1 requires oil and grease limits
based on the use of improved gas flotation technology (currently required of all offshore oil and gas operations).
Option #2 requires all operations to achieve zero discharge, with the exception of Cook Inlet and main pass
operations, where limits based on improved gas flotation must be achieved. Option #3 requires all coastal oil
and gas operations to achieve }ﬁto discharge, regardless of location. ‘ B

Table 3-1 presents the cost-effectiveness data and results under the current regulatory baseline. As
shown in the table, the incremental cost-effectiveness values range from $5 to $42 per pound equivalent removed.

The selected option is Option #2, zéro discharge with improved gas flotation in Cook Inlet. The

incremental cost-effectiveness of this option is $35 per pound equivalent removed and the average cost-
effectiveness is $14 per pound equivalent removed.

31
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32 DRILLING WASTE BAT OPTIONS |

Drilling waste requirements only apply to Cook Inlet because the remainder of the subcategory is subject

to zero discharge. Two BAT options were evaluated for drilling waste. Option #1 specifies zero discharge in

all coastal areas and offshore oil and gas industry limitations for Cook Inlet. This option corresponds to current
practices. Option #2 requires zero discharge in all regions.

Table 3-2 presents the cost-effectiveness data and results for this group of options. The incremental
cost-effectiveness values range from $0 to $699 per pound equivalent removed.

EPA seclected Option #1. As shown in Table 3-2, this option has no costs or loading reductions
associated with it.
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.SECTION FOUR

ALTERNATIVE BASELINE RESULTS

Under the current regulatory baseline, EPA assumes that only certain operators discharging to the major
 passes of the Mississippi River and operators in Cook Inlet are affected by the regulation. Under the alternative
baseline, EPA assumes that, in addition to those dischargers affected under the current regulatory baseline,
operators defined as Louisiana Open Bay Dischargers and Texas Individual Permit Applicants also are affected

by the regulauon (see the FEIA).

Table 4-1 shows the total pollutants removed under the altematwe regulatory baseline and Table 4-2
shows the aggregate annualized costs. The r&sults are presented in Tables 4-3 and 4-4. As Table 4-3 shows,
 the incremental cost-effectiveness values for the produced water/TWC BAT options under the alternative baseline
range from $22 to $42. EPA selected Option #2, zero discharge with limits based on improved gas flotation in
Cook Inlet. The incremental cost-effectiveness of this option is $42 per pound equivalent removed and the

average cost-effectiveness is $26 per pound equivalent removed.

Table 4-4 presents the cost-effectiveness data and results for the drilling waste BAT options. The cost-
effectiveness for drilling waste options is the same for the current regulatory baseline and the alternative baseline.
Therefore, as in the results presented previously, the incremental cost-effectiveness values for the alternative
baseline range from $0 to $699 per pound equivalent removed. The selected option is Option #l As shown in
Table 4-4, this option has no costs or loadmg reductions associated with it.
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TABLE 4-1

TOT.AL POLLUTANT REMOVALS BY REGULATORY OPTION

ALTERNATIVE BASELINE
Type of Total Annual :
Wastestream Option Pollutant Removals Pound Equivalent Removals
Produced Option #1 3,114,043,653 ' ' 1,091,754
Waste/TWC Option #2 4,606,419,716 1,314,784
Option #3 5,661,461,736 1,816,174
Drilling Waste | Option#1 | 0 : 0
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TABLE 4-2

AGGREGATE ANNUAL COSTS BY REGULATORY OPTION

ALTERNATIVE BASELINE
(1981 $)
Type of Wastestream Option Ageregate Annual Cost
Produced Water/TWC Option #1 $24,502,620
| | Option#2 _ _ $33,781.413
Option #3 $54,635,592
Drilling Wastes Option #1 $0
_Option #2 _ 55,969,728 |
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SECTION FIVE

COMPARISON OF COST-EFFECTIVENESS VALUES WITH
' PROMULGATED RULES

Table 5-1 presents the cost-effectiveness values for Effluent Limitations Guidelines and Standards issued
for direct dischargers under BAT in other industries. The numbers presented here for this rulemaking are pretax
costs, whereas many of the numbers presented for other effluent guidelines a're post-tax costs—that is, the costs
actually faced by the firms, nbt the total cost of the ecjuipment (which is subsidized by reductions in taxable
income). Thus direct comparisons between this rulemaking and others cannot be made easily. An equivalent
post-tax cost, however, might be at least 60 to 70 percent of pretax costs. The number reported for the Coastal
Oil and Gas Industry is for the selected produced water option, the most costly drilling waste option, and the most
costly TWC option listed separétely. As the table shows, the $35 per pound equivalent removed for produced
water/TWC is well within the range of cost-effectiveness values seen for other rules. For drilling waste, BAT
is zero discharge in the coastal subcategory, except in Cook Inlet, where BAT is equal to current practice (BAT
limits established in permits on a best professional judgment basis) and thus results in no costs. |




INDUSTRY COMPARISON OF BAT COST-EFFECTIVENESS FOR DIRECT DISCHARGERS

TABLE 5-1

(Toxic and Nonconventional Pollutants Only; Copper-Based Weights*; 1981 §)

PE Currently Discharged | PE Remaining at Selected Cost-Effectiveness of
(thousands) Option Selected Option(s)
Industry (thousands) ($/PE removed)
Aluminum Forming 1,340 90 121
Battery Manufacturing 4,126 5 2
Canmaking 12 02 10
Coal Mining BAT=BPT - BAT=BPT - BAT=BPT
Cosstal Oil and Gas :
| Produced Water/TWC® 951 239 35
Drilling Waste BAT=Current Practice BAT=Current Practice BAT=Current Practice
Coil Coating 2289 9 49
Copper Forming 70 8 27
Electronics I 9 3 404
Electronics I NA NA NA
Foundries 2308 39 84
Inorganic Chemicals I 32,503 1,290 <1
Tnorganic Chemicals I 605 27 6
Tron and Stecl 40,746 1,040 2
Leather Tanning 259 112 BAT=BPT
Metal Finishing 3305 3268 12
Nonferrous Metals Forming 34 2 69
Nonferrous Metals 6,653 313 4
Manufacturing I
Nonferrous Metals 1,004 12 6
Manufacturing IT

Offshore Oil and Gas 3628 2218 34°
OCSPSF? 54225 9,735 5
Pesticides 2,461 371 15
- I Petroleum Refining BAT=BPT BAT=BPT BAT=BPT
| Pharmaccuticals® A/C 897 47 47
| BD 90 0.5 96
uj Plastics Molding and Forming 44 41 BAT=BPT




TABLE 5-1-(continued)

PE Currently Discharged | PE Remaining at Selected Cost-Effectiveness of
(thousands) Option Selected Option(s)
. Industry (thousands) (S/PE removed)
Porcelain Enameling 1,086 63 6
Pulp and Paper’ 1,330 748 18
Textile Mills BAT=BPT BAT=BPT BAT=BPT

*Although .toxic weighing factors for priority pollutants varied across these rules, this table reflects the cost-
effectiveness at the time of regulation. .

*TWC loadings and reductions are for Gulf of Mexico only. Produced water loadings and reductions include
TWC discharges in Cook Inlet.

For produced water only; for produced sand and drilling fluids and drill cuttings under Offshore Oil and Gas,
BAT=NSPS. ‘

Reflects costs and removals of both air and water pollutants.

‘Proposed.
PCB control for Deink subcategory only.







"APPENDIX A

SUPPORTING DOCUMENTATION FOR
COST-EFFECTIVENESS ANALYSIS:
POLLUTANT LOADINGS ANALYSIS




TABLE A-1

Pollutant Loadiags Anslysis for Prodsced Water
GﬂdMaMmMOﬂnl.mmmMnldeumm

0Tl mod Groaso
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are from the Offshore Development Document unless otherwise noted.

7,683

OO OO0 OOOOC

=
=K

81 6.70E-01
IChromium 0 1.10E-01 0
Copper 0 1.90E+00 0
2,876 6.60E-01 1,898
0 6.80E-01 [
itver . 0 6.10E+00 1]
1,570 6.50E-02 102

6.40E-02
8.10E-03
2.00E-03
330E-04
1.80E-01
2.30E-05
2.40E-05
5.60E-01
3.40E-04
130E-04
2.10E-03
8.70E-04
5.60E-01
9.30E-02
2.00E-11
1.10E-04
430E-03
430E-03
4.30E-03
4.30B-03
430E-03
5.70E-03
1.80E-04
5.50E-06
5.60E-06
3.00E-01
2.90E-02
1.70E-02
3.30E-02
6.20E-01
0.00E+00

OO0 O MO0 OO0

b m For the purposs of regul
aﬁebemunod-hmw:dsblamtheof&hmaf‘ lopment d torb
was groster then the settling effluent valus.

lysis, thoso ions are substituted using the settling effluent concentrations

the offshore gas flotation value

S for A I Pounds R d: U.S. Envi ! Pr ion Ag 1996. Develogp D for Final
Efftoent Limitstions Guidelines and Standsrds for the Covstal Subcategory of the Oil and Ges Extraction Point Source

oty. September.

Source for TWE: Vorasr, Inc. 1994. Toxic Woighting Factors for Cosstal Subcategory of the Oil and Ges Extraction
Industry Proposed Effluent Guidelines. November.
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TABLE A2

Pollutant Loadings Analysis for Produced Water
Gulf of Mexico Main Pass, Options 2 and 3: Zero Discharge

589,083
1,265,335

3,622

49,018 1.60E-02 784

benzene . 1,751 1.30E-01 228
sphthalene 2,692 4.70E-02 127
1 ' 14,013 2.20E-01 3,083
36921 1.10E-03 41

108,018

ICadmitm ‘ T T 436] 670801 292
IChromiumn 4405]  110E01 485
Copper . . 5,776 1.90E+00 10,974

495

7,730

. 1,025481 8.10E-03 8,306

952,817 2.00E-03 1,9061]

131,183 3.30B-04 43

433,456 1.80B01 78,022

60,941,494 2.80B-05 1,706

1,404,836,049 240B-05 33,716

2,364 5.60BE-01 1,604

27,167 3.40E-04 9

344 1.305-04 0

143,287 2.106-03 301

14,709,172 8.70B-04 12,797

9,498 5.60E-01 5319

1902 9.30E-02 177

2,961 2.00E-01 592

3,720 1.10E-04 v 0

7,049 4.30B-03} 30

1929 4.30B-03 8

7,734 430803 33

1,929 4.30E-03 3

2912 4.308-03 13

3,720 5.70E-03 21

4014 1.80B-04 1

7,024,180 5.50E-06 39

298,589 5.60B-06 2

ITin 10,524 3.00E-01 3,157
Titanitn 298 2.90B-02 9
" fln-Xyiene 3,598 1.708-02 61
ot p-Xylene - 2,602 3.30B-02 29
Vanadium 3,304 6.20E-01 2,049
Yitrium 864 0.00E+00 : o
[Total Non-Conventionals 1,490,602,961 150,513

Source for Annual Pounds Removed: U.S. Environmental Protection Agency. 1996. Development Document for Final
Effluent Limitations Guidclines and Standards for the Coastal Subcategory of the Oil and Gas Extraction Point Source

Category. September.

Source for TWF: Versar, Inc. 1994. Toxic Weighting Factors for Coastal Subcategory of the Oil and Gae Extraction
Industry Proposed Effluent Guidelines. November.
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TABLE A-3

Pellutants Loadings Analysis for Produced Water
Cook Inlet, Options 1 and 2: Discharge Limitations

Annusl " Pound

Pollutant Name Pounds Removed Equivalents

u;d.Grm: 7 - T 205,975, 0.00E+00 0

649,079 0.00E+00 0
ot2l Conventionals 855,054 0
rity Organic Poliutants

4-Dimethylphenol : 4,582 2.40E-03 i1
309 3.50E-01 108 #

37,391 1.60E-02 598

a)pyrene 102 4.20B+H03 429,639

yIbenzene 1,654 1.30B-01 ‘ 215

14,566 4.70E-02 685

0 220E-01 0

[Toluene : 11,764 1.10E-03 13

[Tetal Priorily Organics 70,367 431,269

2,771 1.90E+00 .5,265

1216 6.60E-01 802

ickel 10,627 6.80E-01 7,226
0 6.50E-02 0

13,388

L

6.40E-02

346227 2.00E-03 692
160,392 1.80E-01 28,871
30,632 2.10E-03 64
722 5.60E-01 404

s 44 2.90B-02 1
17,047 4.30B-03 73
805 430E-03 : 3
810 430E-03 : 3
2,347 1.70E-02 ' 43

0 1.50B+05 0

() 3.50B+08 0

Source for Annual Pounds Removed: U.S. Environmental Protection Agency. 1996. Development Document for Final
Effiuent Limitations Guidelines and Standards for the Coastal Subcategory of the Oil and Gas Extraction Point Source
Category. September.

Souree for TWE: Versar, Inc. 1994. Toxic Weighting Factors for Coastal Subcat: gory of the Oil and Gas Extraction
Industry Proposed Efffuent Guidelines. November.
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TABLE A-4

Pollutant Loadings Analysis for Prodaeced Water
Cook Inlet, Option 3: Zero Discharge

=

Non-Conventionals

612,731
1,168,343
1,781,074

8,909

725238

0.00E+00

437 3.50E-01 153

58,610 1.60E-02 938

183 420E+03 767,679

2,730 1.30E-01 355

16,158 4.70E-02 759

7,469 220E-01 1,643

Toluene 26,092 1.10E-03 29
[Total Priority O 120,587 771,577

961,742 2.00E-03 1,923
© 927975 330E-04 31
445,532 1.80E-01 80,196
43,098,875 2.80E-05 1,207
993,524272 2.40E-05 23,845
2,025 5.60E-01 1,134
192213 3.40E-04 7
597 1.30E-04 0
85,088 2.10E-03 179
10,402,580 8.70E-04 9,050
2,006 5.60B-01 1,123
1345 930E-02 125
2,094 2.00E-01 419
17,873 430B-03 77
2,631 5.70E-03 15
2,839 1.80E-04 1
1341 430E-03 6
4,967,621 5.50E-06 27
211,167 5.60E-06 1
Tin® 7443 3.00E-01 2233
Titanivan 121 2.90B-02 4
[Triterpanes 1,350 4308-03 6
[Total Xylenes 9,389 1.70E-02 160
Vanadivm* 2337 6.20E-01 1,449
Yttrim® 611 0.00E+00 0
fum 226 4.59E-05 1.50E+05 7
228 5.198-07 3.50E+08 182
otal 1,054,589,456

Source for Annual Pounds Removed: U.S. Environmental Protection Agency. 1996. Development Document for Final
Effluent Limitations Guidelines and Standards for the Coastal Subcategory of the Oil and Gas Extraction Point Source
Category. September.

Source for TWF: Versar, Inc. 1994. Toxic Weighting Factors for Coastal Subcategory of the Qil and Gas Extraction
Industry Proposed Efflucnt Guidelines,. November.
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TABLE A-S

Pollutaat Leadings Annlysis for Trentment and Verk for Existin , Option 1:
Maia Pass Op Imp d GasF
Oth Zave Disch Via Injection or C: clal Dispecal

»

27|

0

902 1.80E-01 162

616,483 2.80E-05 17

1 5.60B-01 1

3 1.10E+00 3

25,001 2.10E-03 53

. 38 5.60E-01 188
302,863 8.70E-04 263

4 2.00E-01 1
1,132,137| 5.50B-06 SF

8,556 5.50E-06 0

5.60E-06 0

3.00E-01 1

2.90E-02 0

6.20E-01 43

0.00E+00 0

- S5.60E-04 0
4.50E-04 ‘0

WO~ 00000000000 O0uw

Sourcs foc Al Pounds R d: U.S. Env 1Py jon Agency. 1996. Dovel D for Final
Effhuont Limitstions Guidelines and Standsrds for the Coastal Subcategory of the Oil and Gas Extraction Point Source

Sourcs for TWE: Versar, [oc. 1954, Toxic Weighting Pactors for Coastal Subcatogory of the Oit and Gas Extraction
Industry Proposed Efftuent Guidetines, N
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{Diberzothiophen
IN-Decane (N-C10)
IN-Docosane (N-C22)

Source for Annual Pounds R U.S."V 1

-~
R =

“OO"USQ

248]
114
103,033

385,148
2910

wubhaanwdd

1.30E-02
4.20E+00
4.20E+00
6.70E-01
1.10E-01
1.90E+00
6.60E-01
6.80E-01
7.90E-02
6.10E+00
2.60B-02
6.50B-02

3.00E-01

6.20E-01
0.00E+00
S.60E-04
4.50E-04

2.90B-01

Efftnent Limitations Guidelines and Standards for

Source foc TWF: Versar, Inc. 1994. Toxic Weighting Factors for Cosstal Subcategory of the Oil and Gas Extraction

Industry Proposed Effiuent Gui

Agency. 1996, D 0
the Coastal Subcategory of the Oil and Gas Extraction Point Source
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TABLEA-7

Poliutant Leadings Analysis for Troatment and Werksver for Existing Seurces
Gaif of Mexics Main Pass, Optisas 2 and 3: Zere Discharge

Baxene 96 1.60E-02 2

lah)hnnx 75 130E-01 10

Methyl Chlode 2 220E-03 0

(Chkocometbane)

[Toluene 64, 1.10E-03 0

Fluotene 4 5.60E-01 2.
35 470E-02 2

Phenantirene 5 1.90E+01 95

Phenol 19

[Total 30

w
Molybdenum 5 2.00E-01 1
1,357,013 5.50E-06 7
Strontiom 10,255/ 550B-06 0|
Sulfae 17,626 5.60E-06 ]
[T 2 3.00E-01 1
[Titeracm 5 290E-02 0
| Vanadiom <] 6.20E-01 5t
Yitrium 3 0.00E+00 ]
LAzcione 518 5.60E-04 0
IMethyl Ethyl Ketone 4 4.50E-04 0
(2-Butinone)
[Total Xylknes 177 1L70E-02 3
[ Methy1-2-Peatanone 218 1.20E-04 0
Diberzoformn 10 2.00E-02 0
Dibenzotinopbene 8 4.60B-02 []
PN-Decane (N-C10) 20 L10E-04 0
'N-Docosane (N-C22) 55 1.10E-04 0
-Dodecane (N-C12) 41 430E-03 0
-c20 16 430E-03 0
-Hexacosane (N-C26) 35 8.20E-05 0
IN-Hoodecane (N-C16) 2 430E-03 0
IN-Octacosane (N-C28) 15 820E-05 0
IN-Octadecane (N-C18) Yk 430E-03 0
IN-Tetracosane (N-C24) 58 820E-05 0
N-Tetradecane (N-C14) 89 430E-03 0
P-Lymene 5 430E-02 0
Pentanethybenzen 4 290B-01 1
1-Methylfioorene 6 $.90E-02 1
[2-Methyinephthalene 5 930E-02 s
Source for Anzanl Pounds R d: U.S. Envi 1l jon Agency. 1996, D D for Final
mmmmmwr«uw&muyotmouuammmm
Category. Soptetber.
Sourca for TWF: Vasar, Inc. 1994. Toxic Weighting Factors fac Coastal Subcstagory of the Oil and Gas Extraction
Industry Proposed Efftucnt Guidel N b
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TABLE A-8

Pellutant Londings Analysis for Complation for Existing Seurces
Guiif of Mexice Maim Pass, Optioas 2 and 3: Zere Discharge

Annual Peunds
_ Pounds Rome TWF E.
E Tl
§Oil & Grease 5,169 0.00E+00 . 0
{Sotids, Total Suspended 11,557 0.00E+00 0

9
Baritm 0|
Boron 367 1.80E-01 66
[Calcium 251,069 2.80E-05 7
ICoba}t (] 5.60E-01 0
ICyznide, Totat 1 1.10E+00 1
fron 2493 2.10E-03 18|
Manganese 114 5.60E-01 64
Magnesium 123344 8.70E-04 107]
Molybdenum 2f  200E-01 0
Sodium ’ . 461,074 5.50E-06 3
i 3,484 5.50E-06 0
Sulfier 5,989 5.60E-06 0
[Tin . 1 3.00E-01 0
Titanium ’ 2 2.90E-02 0
[Vanadiom 23 6.20E-01 17
Yttrium - 1 0.00E+00 0
Acetone 176 5.60E-04 0
Methyl Ethyl Ketone 1 4.508-04 o
1
0
0
0|
0
0
0
0
0
0
0
0
0|
0
0
0
0
2
297
Source for Annual Pounds R US. Envi Protection Agency. 1996. Develop D for Final
Effluent Limitations Guidelines and Standards for the Coastal Subcategory of the Oil and Gas Extraction Point Source
Category. September.

Source for TWF: Verzar, Inc. 1994, Toxic Weighting Factors for Coastal Subcategory of the Oil and Gas Extraction
1 Proposed Efffucett Guidel " .
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TABLE A-9
Louisiana Open Bay PW Pollutant Removals for Zero Discharge

Volums = 3238144 bbldsy

C tiom (w Losding (Pauads) laer l Toxic | Remaval ;
Pollmnant Paramster i Scttilag Settliag Hemoval Weighting | (Ib—equiv.) =
Bfflucst Zcro Disck Bfflacat ' Zero Dick {pounds) Paetor :
Ol and Groase 16.600.00 0.00 L1224 0 L132453  0.00E+00 ]
Tss 141.000.00 0.00 5,549,845 0 599845 0.00E+00 0
Tota] Comwatingaly 7,072,298 ] 7.072.258 0
Priority Orgaale Polluzan
2.4=Dizmetkylphanol 148.00 0.00 6.245 (4 445 2.40B-03 15
Sentans 5.100.00 0.00 219,427 o 219427 1.60E~02 st
Ethyibonxtas - 110.08 0.00 3,642 o 4642 130E-01 603
Naphtalas 124,00 .00 7764 0 7764  4.70E-02 365
Phcaol 723.00 0.00 10.509 ()} 38509 230E-01 6,712
Tolugas " 431000 0.00 151871 (] 13L871  1.10E-03 200
Total Priasity Organics 450,458 ‘0 450,458 11406
Priotity Maznzl Pollrnso .
Cadmbam 3Ls0 0.00 1329 0 1329  6.J0E-01 390
Chromius 180.00 0.00 7.596 (i 7596  LIOB-gr 336
Copper ’ 236.00 0.00 9,939 e 9959  1.50B+00 18,922
Lesd 726,00 0.00 30,635 ] 30635 6.60B-01 20,219
Nickel 15100 0.00 5372 0 6372 6.80B-01 4333
Silvet 359.00 0.00 15.149 (] 15149 6.10B+00 92,409
Ziee 162.00 .00 19.495 ] 19495  6.50E~-02 1,267
Total Priority Metals 90,535 [ 90.535 138,876
Noa~Caxvextioml Pellsmaw
Aluminers 1.410.00 0.00 59,498 0 59,498  6.40E~-02 3,808
Ammsgis 41,900.00 0.00 1.763.07S ] 1.763.07S  4.10E-03 14321
Barhim 52.300.0 000 213077 a 2228077 2.00E-03 4.456
Beazoleacid 5360.00 a.00 226,179 0 226179 3.308-04 75
Boroz 22,300.00 0.00 962,103 ¢ 962193  1.80E-~O0L 173,179
Calenm 2.490.000.00 .00 105.07L735 o 105.07L73S  2.80B-05 2,942
Cllordea . 57.400,000.00 000 242213577 0 2423135577 2.40B-05 58,131
Cobak 117.00 0.00 «97 0 4937 5.60B-01 2765
Hensok Acd 1.110.00 0.00 46838 0 36,235 340B=04 16
2=Heazons 34.50 0.00 1456 ] 1,456 130B-0¢ 0
roa 17,000.00 0.00 717357 ] 717357 L10E-03 1,506
Magnesinm 601.000.00 0.00 25.360.688 (i 25360638  8.70B~04 22,064
Mangapese 163000 0.00 70592 o 70862  5.60E~01 39,700
2-Methylasphtinless 77.70 0.00 3279 (] 279 9.30E~02 308
Molybdenws 121.00 0.00 5,106 (] 5106  100E-0L 1.023
a~Deaaae 15200 0.00 ‘6414 0 6414  1.10E-0s 1
a~Dodecans 288.00 000 12,153 ] 12,153 430E-03 52
a~Blootase 75.20 0.00 3328 a 3325 430B-03 L
a—~Haradocase 315.00 0.00 ©o13a¢ o0 13334 430B-03 s7
a=Ocadecans 7220 0.00 3328 0 3325 430B-03 10
a=Tatradecase 119.00 0.00 so2 0 5622 43DE-03 2
o=~Cresol 152.00 0.00 6414 0 6414 5I0B~03 37
p—Cresl 164.00 . 000 6920 0 5920 130E-04 1
Stroatum 287.00000 0.00 12,110,578 o 12110678  5.S0E-06 §7
Sulfur 12,200.00 0.00 514,809 0 £13309  S.GDE-06 3
T2 430.00 0.00 18145 0 18145 3.00B-01 Sotk4
Tinaium 4320 0.00 1.548 0 1948 290E=-02 54
a=Xylene 147.00 0.00 6,203 ¢ 6203 1L.ME-02 105
a+p—Xylce 110.00 0.00 4.642 a 4547 - 130E-02 153
Vagadium 135.00 0.00 5.697 ] 5507 620B-01 3.2
Ytaivm 3530 o.ca 1490 0 L4390  G.00E+GO 0
Tatal Now—Coxveationals 2.571382,167 8 2571334167 333,844
Total NoawCozventionxis
lesa Cx, O, Mg 18,814,167 ] 18,314,167
Radiounclides
Lead210 SA49E-~07 0.00 132805 ] 131E-95  0.00E«00 0
Raciue 226 191E-04 0.00 2.C6E~03 0 $.06E-33  LSUB+0S 1.209
Radivm 223 9.77E-07 0.00 4.128~05 0 4.128-05 3.S0E+08 14.429
Teowl Radionnciide : 3.128-03 15,638
Tatal Redastion 2.578,995.458 0  2573,995.458 499,765

Source: Development Document, 1996. A-10




TABLE A-10

Texas Open Bay PW Pollutant Removals for Zero Discharge

Volume = §7764 bblday : . : ¥ -
c Son (eg/T) Loadiag (Ponads) 1 i Toxic | Removal
Pallatant Paramnter Settlng | Sculing | Removal | Weighting i (Ib—equiv.)
Biflueat | Zero Disck Fffincar | Zero Disch (poands) Factor |
; i :
Oil azd Grease 26,600.00 ! 0.00 230,620( o 230,620] 0.00E+00i 0
TSS 141,00000 - 0.00 1222461} 0 1222461 ° 0.00B+00! 1
{ Total Conventionals ' 1,453,081 ' 0.00 1,453,081 0
j Priority Orgasic Pollwtants . [
12,4~Dimethyipheaol 148.00 | 0.00 1.283 u 1.283]  2.40E-03 3
; Benzene 520000 0.00 15.084] o 15084  1L.60B—-02 ™
: Ethylbenzess 110.00 0.00 954! 0 9s¢| -1.30B-01. 124
" { Nwphthalene 18400 0.00 1.595} 0 1.505| 4.70E-02: 75
! Phenal 723.00 | 0.00 6,268 Q 6.268{ 2.20B-01: 1.379
: Tolueae 431000 . 0.00 37,367; 0 372.367] L10E-03] 41
Tomal Priority Orgasice . 92,5511 [ 92,551 2,343
Cadminm ‘ 3150 : 0.00 m ’ o} 273 6.70E-01 133
Chromim 180.00 0.00 1.561 o 15611 1L10E-01 172
Copper 236.00 0.00 2,045 0i © 2046  190E+00 3,387
Lead 726.00 0.00: 6,254 0 6.298.  6.60E=01 4,154
Niekel : 151.00 0.00} 1309 0: 1309- 6.80E~01 890
Silver : 359.00 0.00¢ 3,113 0. 3113 6.10B+00 18,988,
Zige 162.00 0.00: 4,006 0- 4006  6.S0E-02 260;
Towmi Priority Metalx 18,602 a: 18,602, 28,536
Noa—C. tiozal Pollutaats : i o
Aluminum : 1.410.00 0.00 12,225 0 12235 640E~02 782.
Ammonis £1,900.00 0.00 363,270 [} 363270{ 8.10E~03: 2942
' Barium 52.300.00 0.00] .. 45773 @ 457.773]  200E-03: 016"
. Benzoic acid ‘536000 6.00 46,471 0 46471] 3.30B-04! 15 ;
. Boron 22.800.00 0.00 197,675 0 197.675] 1.80B~0L 35,582
Calcatm 2.490,000.00 ° 6.00 21,588,145 » o; 21588145, 280E-05. 604
Chiorides 57.400,000.00 0.00 497,654,424 0! 497,653,424 . 2.40B-05 11984,
Cubalt -117.00 0.00 1.014! a. 1014 S.60E-01 568
Hexuoie Acid : 1.110.00 0.00! 9624 0 9,628  340E-04 3
N 2-Hexanone 34.50 a.00 299 [4] 299 1.30E-04 0
Tron - 17,600.00 0.00i 147,339 0 147.38% 2.10E-03 310 '
Magnesium : 601,000.00 0.00 5210633 o 5210.633; 8.70E-04 4,533
Manganese 1.630.00 0.60 14,565 ] 14,565; 5.G0E-01: - 8,156
2—Methylnsphthaiene 7170 0.00 674 0 674} 9.30E-02: 63;
Molybdenum 121.00 0.00 1,049 o} 1049  2.00E-01; 210
t~Decane 15200 | 0.00 1318} o 1318  LIOE-04 . o
a-Dodecane 288.00 | 0.00 2497 .04 2.497 4.30E~03 11
n—Bicotane 78.80 000} 683 o 683 430E-03 3
a~Hexadecans ! 316.00 0.00 2740 0’ 2730-  330E-03 12
p-Octadecane : 78.80 0.00 683 L) 633] 4.30E~03 3
n—Tetradecane T 119.00 0.00 1,032 0 1032]  430E-03i 3
o~Cresol . 152.00 0.00 1318 [ 1318 570E-03° 8
. p—Cresol : 162.00 0.00 1.422° 0 13220 150B-04 a
- Strontium 287.000.00 000{ 248827 ¢ 488,272 3 SOR—06 i
Sulfur 12.200.00 0.00 105773 0 105373 S.60E~06 1
Tin 430.00 0.00¢ 3,728 0 3,728, 3.00E-01! 1118
Titsgium 43.80 0.00 © 380 0 380| 2.96E-02 1
m-Xylcoe 147.00 . 000| - 1274 o 1274!  1.70E~02j 2
i o+p—Xyleoe . 110,00 0.00 954 0: 954.  330B-02 31
Vanadium 135.00 0.00 L170 0} L170; 6.20E-01 723,
Yterivm 3530 0.00 - 306 0 306| 0.00B+00% 4
Totat Nan—Canveatiosals ) 528,318,720 0| 528318720 i 68,591
‘Tota] Nom—Conventinaals : _ H :
lexs Ca, C1 Mg 3,365,573 o1 3,865,578 .
Radinanclides . :
Lead 210 SAGE-07 - 0.00 4.76E~06 0 4.76E~06| O0.00E+00° ¢
Radium 226 1.515~04 0.00 1.66E~03 a 1.66B~03  1SUE+05 248
Radium 223 . 9.77E~-07 0.00: 3.47E-06 0, 8.47E -6 3.50E+08 2.965
Total Radionuclides . | | 1.67B-03] 3,213
. ]
i Total Reduets . 529,383,014 529.883.014 102,684 |

Source: Development Document, 1996.
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TABLE A-11

Pollutant Loadings Analysis for Drilling Waste
Cumulative Reduction in Pollutant Loadings for Operators in Cook Inlet, Alaska

Zero Discharge Option
TSS (Associated with Muds) 8,264,001.0 0.00E+00 0.0
TSS (Associated with Cuttings) 15,820,788.9 - 0.00E+00 0.0
1SS (Total) 24,084,789.9 0.0
Total Oil (In Muds+Cuttings) 4,368.4 0.00E+00 0.0
Total Conventional 24,089,158.3 0.0
aphthalene . . .
gormc 4.1 5.60E-01 2.3
henanthrene 0.6 1.90E+01 | 11.7
Total Priority Pollutants Organics 5.0 14.0
. 6.70E-01
0.8 2.60E+02 214 9
47.1 1.30E-02 0.6
58.7 4.20E+00 246.4
58 4.20E+00 24.3
1,983.4 1.10E-01 | 2182
154.5 1.90E+00 293.6
290.1 6.60E-01 191.4
Nickel 111.6 6.80E-01 75.9
Selenium 9.1 7.90E-02 0.7
Silver 58 6.10E+00 353
Thallium 9.9 2.60E-02 0.3
Zinc 1,656.9 6.50E-02 107.7
Total Pnonty Po!lutants Metals 4,342.7 14154
Alummum 74,953.7 6.40E-02 4,797.0
ﬁmum 991,680.1 2.00E-03 1,983.4
126,805.3 2.10E-03 266.3
I 120.7 3.00E-01 36.2
Titanium 723.1 2.90E-02 21.0
Alkylated benzenes 154.0 5.60E-03 0.9
Alkylated naphthalenes 25 6.20E-02 0.2
Alkylated fluorenes 89 8.90E-02 0.8
Alkylated phenanthrenes 1.0 1.40E-01 0.1
Total biphenyl 10.0 3.70E-02 04
Total dibenzothiophenes 0.0 4.60E-02 0.0
Total Ni on-Conventmnal Pollutants
e ofal Removal S—

Source for Annual Pounds Removed: U. S Environmental Protection Agency. 1996. Development Document for Final

Effluent Limitations Guidelines and Standards for the Coastal Subcategory of the Oil and Gas Extraction Point Source

Category. September.

Source for TWF: Versar, Inc. 1994. Toxic Weighting Factors for Coastal Subcategory of the 0il and Gas Extraction
Industry Proposed Effluent Guidelines. November.
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TABLEB-1

ANNUAL COSTS

PRODUCED WATER: COOK INLET AND GULF OF MEXICO COMBINED
CURRENT REGULATORY BASELINE

;Zosts Option 1 Option 2 Option 3
iCapital Cost Gulf (1995 §) $1,818,604 $23,089,9?4 $23,089,994
iCapital Cost Cook (1995 §) $9,232,461 $9,232,461 | $96,956,093
Total Capital Cost (1995 §) $11,051,065 $32,322,f55 $120,046,087
| Annual O&M Cost Gulf (1995 $) $286,259 $9,165,013 $9,165,013
 Annual O&M Cost Cook (1995 $) $1,168,826 81,168,826 $20,960,966
Total Annual O&M Cost (1995 §) $1,455,085 $10,333,839 . $30,125,979
Total Annualized Capital Cost (1995 ) $1,573,423 $4,601,990 $17,091,86?
Total Annual Cost (1995 %) $3,028,508 - $14,935,829 $47,217,841
Deflator (¢) 0.646 0.646 0.646
Total Cost (1981 $) $1,956,416 . $9,648,546 $30,502,725

Source for Annual Pounds Removed: U.S. Environmental Protection Agency. 1996 Development Document for Final Effluent
Limitations Guidelines and Standards for the Coastal Subcategory of the Oil and Gas Extraction Point Source Category.

September.
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TABLEB -2

ANNUAL COSTS
PRODUCED WATER: COOK INLET AND GULF OF MEXICO COMBINED
ALTERNATIVE BASELINE ‘

Costs | Option #1 Option #2 Option #3
Capital Coft Gulf (1995 $) $1,818,604 $27,150,372 $27,150,372
Capital Cost Cook (1995 $) $9,232,461 $9,232 461 896,956,093
Total Capital Cost (1995 §) $11,051,065 $36,382,833 $124,106,465
Annual O&M Cost Gulf (1995 $) $286,259 $11,038,169 $11,038,169
Annual O&M Cost Cook (1995 $) $1,168,826 $1,168,826 $20,960,966
'I;otal Annual O&M Cost (1995 §) $1,455,085 $12,206,995 $31,999,135
Total Annualized Capital Cost (1995 §) $1,573,423 ‘ $5,180,097 $17,669,969
Total Annual Cost (1995 $) $3,028,508 $17,387,092 $49,669,104
Deflator (c) 0.646 0.646 0.646 '
Total Cost (1981 $) $1,956,416 $11,232,061 $32,086,241

Source for Annual Pounds Removed: U.S. Environmental Protection Agency. 1996. Development Document for Final Effluent
Limitations Guidelines and Standards for the Coastal Subcategqry of the Oil and Gas Extraction Point Source Category.

September.
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TABLE B-3

ANNUAL COSTS
TREATMENT, WORKOVER, AND COMPLETION FLUIDS
COOK INLET AND GULF OF MEXICO COMBINED

Costs Option 1 Option 2 Option 3
Annusl Cost (1995 $) $665,310 $670,183 $670,183
ator 0.646 0.646 0.6461
[{Annual Cost (1981 $) $429,790 $432,938 $432,938

Source for Annual Pounds Removed: U.S. Environmental Protection Agency. 1996.
Development Document for Final Effluent Limitations Guidelines and Standards for the
Coastal Subcategory of the Oil and Gas Extraction Point Source Category. September.




TABLE B4

ANNUAL COSTS

PRODUCED WATER/TWC: LOUISIANA OPEN BAY AND TEXAS INDIVIDUAL PERMIT OPERATORS

Costs Option 1 Option 2 Option 3
Fapim Cost LA (1995 $) $49,864,657 $49,864,657 $49,864,657
\Capital Cost TX (1995 S) $12,379,593 812,379,593 $12,379,593
Total Capital Cost (1995 $) $62,244.250 $62,244,250 » $62,244,250
Annual O&M Cost LA (1995 $) $21,021,582 $21,021,582 $21,021,582
Annual O&M Cost TX (1995 8) - $4,352,171 $4,352,171 $4,352,171
Total Annual O&M Cost (1995 $) $25,373,753 $25,373,753 $25,373 ;753
Total Annualized (‘,"apita.l Cost (1995 $) $8,862,181 $8,862,181 $8,862,181
Total Annual Cost (1995 $) $34,235,934 $34,235,934 $34,235,934
[Deflator (c) 0.646 0.646 0.646
Total Cost (1981 §) $22,116,413 $22,116413 $22,116 413

Source for Anmual Pounds Removed: U.S. Environmental Protection Agency. 1996. Development Document for Final Effluent
Limitations Guidelines and Standards for the Coastal Subcategory of the Oil and Gas Extraction Point Source Category. September.
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TABLE B-5

ANNUAL COSTS FOR DRILLING FLUIDS

Costs Option 1 Option 2
Annual Cost (1995 §) 30 $9,241,065
Deflator ) 0.646 0.646
jlAnnual Cost (1981 $) 30 $5,969,728

Source for Annual Pounds Removed: U.S. Environmental Protection
Agency. 1996. Development Document for Final Effluent Limitation
Guidelines and Standards for the Coastal Subcategory of the Oil and
Gas Extraction Point Source Category. September.
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APPENDIX C

COST-EFFECTIVENESS RESULTS
INCLUDING PRODUCTION LOSSES IN COMPLIANCE COST ESTIMATES

In this appendix, EPA assesses the cost-effectiveness of the Coastal Guidelines using the total dollar
losses calculated for each modeled well, facility, or platform in the economic impact analysis (see the FEIA) for
produced water/TWC options. (Drilling options are not associated with production losses and thus are not
addressed here) These losses include capital and O&M expenditures on compliance equipment among
production units that do not shut in in the baseline or first year (these production units would ﬁot install the
equipment), the tax shields on that equipment (taxes foregone by state and federal governments), the value of
production losses to the firm and state and federal govemmenté (income and severance taxes), and mineral rights

owners (royalties).

The pollutant Joadings remain the same, but the annual costs of compliance in some cases tend to be less
(leading to an overall slightly lower annual cost over all options) because the production loss modeling is more
sophisticated than the approach used to calculate total compliance costs. Using the production loss model
(described in the FEIA), EPA can determine which operators will choose to install equipment and produce and
which operators will choose to shut in and incur production losses instead of incurring compliance costs, thereby
reducing their total losses. In many cases, the total value of production lost is less than the cost of compliance.
Table C-1 shows the present value losses (costs) in 1995 dollars, the annualized cost, and the annualized cost
in 1981 dollars for all options under the current regulatory baseline and the alternative regulatory baseline.-

Table C-2 presents the cost-effectiveness using total dollar losses under the current regulatory baseline.
As shown in the table, the incremental cost-;aﬁ'ectivenss values range from $5 to $41 per pound equivalent
removed. EPA selected Option #2, zero discharge with improved gas flotation in Cook Inlet. The incremental
cost-effectiveness of this option is $31 per pound equivalent removed and the average cost-effectiveness is $13
per pound equivalent removed.

Table C-3 presents the cost-effectiveness using total dollar losses under the altzmative regulatory
baseline. As shown in the table, the incremental cost-effectiveness values range from $20 to $44 per pound
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cquivalent removed. The selected option is Option #2, zero discharge with improved gas flotation in Cook Inlet.
The incremental cost-effectiveness of this option is $37 per pound equivalent removed and the average cost-

effectiveness is $23 per pound equivalent removed.
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