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TEXAS INDIVIDUAL PERMIT APPLICANTS' NWQI ANALYSIS
OPTIONS 2 AND 3
SMALL VOLUME FACILITIES
Commercial Produced Water Disposal via Truck

* TRC permit pending

TX Produced Water Small Facilities
Zero Dlscharqe Option NWQI Summary Data

Total Fuel Use 1,272.90 BOE/yr (a)
Total Air Emissions 5.24 tons/yr

(a) BOE (barrels of oil equivalent) per year is the total diesel volume required converted to equivalent oil volume (by the factor: 1 BOE =42 gal)
and the volume of natural gas required converted to equivalent oil volume (by the factor: 1,000 scf =0.178 BOE).
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APPENDIX xm-7

CALCULATIONS FOR ENERGY REQUIREMENTS AND AIR EMISSIONS FOR
LOUISIANA OPEN BAY SMALL VOLUME FACILITIES
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LOUISIANA OPEN BAY DISCHARGERS
SMALL VOLUME FACILITIES

NWQI Calculations for All Options

Calculations are based on the methodology presented in Chapter XI of the 1995 Coastal Oil and Gas
Development Document (EPA, 1995).

1. Each facility has one onsite storage tank sized to hold one week's produced water volume, as
follows.

• Facilities with flows less than or equal to 21 bpd will install one 150 bbl storage
tank.

• Facilities with flows greater than 21 bpd but less than or equal to 43 bpd will
install one 300 bbl storage tank.

• Facilities with flows greater than 43 bpd but less than or equal to 71 bpd will
install one 500 bbl storage tank.

2. Barges are used to transport produced water from facilities. Barge capacity is 3,000 bbl. Each
barge will service multiple facilities to full capacity or as close to full as possible, given each
facility's onsite storage capacity.

3. Barge trip frequency and the order of pick up from each facility is dependent on the facility's
produced water flow and onsite storage tank capacity.

4. The total annual diesel fuel consumption associated with the transportation of produced water was
calculated based on yearly barge trip cycles.

5. Loading of produced water into the barge is accomplished by gravity.

6. Unloading of produced water from the barge is accomplished by vacuum pump.

Input Data (Appendices referenced below are in the 1995 Coastal Oil and Gas Development
Document):

• Distance between facilities (Appendix XI-I, EPA, 1995)
• Distance between port and facility (Appendix XI-I, EPA, 1995)
• Distance to disposal facility (Appendix XI-I, EPA, 1995)
• Tug fuel consumption (Appendix XVI-5, EPA, 1995)
• Tug traveling speed (Appendix XI-I, EPA, 1995)
• Time to load/unload barge (Appendix XI-I, EPA, 1995)
• Time to dock (Appendix XI-I, EPA, 1995)
• Time to leave each facility (Chapter XVI, EPA, 1995)
.4" vacuum pump rate (Appendix XVI-5, EPA, 1995)
• 4" vacuum pump fuel consumption (Appendix XVI-5, EPA, 1995)
• Compressor fuel consumption (Appendix XVI-5, ref. 4)
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50 miles
50 miles

24 gal diesellhr
6 mileslhr

8 hours
1 hour

15 minutes
60,000 gal/hr

0.60 gal diesel/hr
3.5 gal diesellhr



Louisiana Open Bay Small-Volume Discharger Facilities
(For Both Gas Flotation and Injection Options)

Operator
and Permit PW Storage Tank Storage Tank Pick-up
Number Volume (bpd) Capacity (bbl) Capacity (days) Order

1.2827 1.0 150 150 7

2.2856 3.0 150 5 6

3.3023 3.4 150 44.1 5

4. 2479 10 150 15 4

5. 2857 20 150 7.5 1

6. 1870 49 500 10.2 3

7. 3032 50 500 10 2
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CYCLE A WITH OPERATORS 4, 5, 6 AND 7
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1-6

6.25

6.64

6.78

6.94

7.05

6:00 am Barge leaves port - - - -

2:20 pm Barge arrives @ #5 8:20 50 8.33 199.92

3:20 pm Barge docks @ #5 1:00 0 1.00 24

3:42pm PW loaded (132.8) 0:22 0 .37 8.88

3:57 pm Barge leaves #5 0:15 0 .25 6

5:37 pm Barge arrives @ #7 1:40 10 1.67 40.08

6:37 pm Barge docks @ #7 1:00 0 1.00 24

7:32 pm PW loaded (339) 0:55 0 0 0

7:47 pm Barge leaves #7 0:15 0 0.25 6

9:27 pm Barge arrives @ #6 1:40 10 1.67 40.08

10:27 pm Barge docks @ #6 1:00 0 1.00 24

11:22 pm PW loaded (340.06) 0:55 0 0 0

11:37 pm Barge leaves #6 0:15 0 0.25 6

1:17 am Barge arrives @ #4 1:40 10 1.67 40.08

2:17 am Barge docks @ #4 1:00 0 1.00 24

2:27 am PW loaded (70.5) 0:12 0 0.20 4.8

2:42 am Barge leaves #4 0:15 0 0.25 6

11:02 am Barge arrives @ Disp. Fac. 8:20 50 8.33 199.92

12:02 pm Barge docks @ Disp. Fac. 1:00 0 1.00 24

2:24 pm PW unloaded (882.36) 2:22 0 0 0

2:39pm Barge leaves Disp. Fac. 0:15 0 0.25 6

10:59 pm Barge arrives @ port 8:20 50 8.33 199.92

11:59 pm Barge docks @ port 1:00 0 1.00 24

Total 37.82 907.68

132.8

339

340.06

70.5

a The day number multiplied by the facility's produced water flow equals the produced water volume loaded. See notes on produced water
barge trip cycles following these tables.
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CYCLE B WITH OPERATORS 2, 3, 4, 5, 6, AND 7

1-6 (1-42)

6.25 (42.25) 6:00 am Barge leaves port

2:20 pm Barge arrives @ #5 8:20 50 8.33 199.92

6.64 (42.64) 3:20pm Barge docks @ #5 1:00 0 1.00 24 132.8

3:42 pm PW loaded (132.8) 0:22 0 .37 8.88

3:57 pm Barge leaves #5 0:15 0 .25 6

5:37 pm Barge arrives @ #7 1:40 10 1.67 40.08

6.78 (42.78) 6:37 pm Barge docks @ #7 1:00 0 1.00 24 339

7:32 pm PW loaded (339) 0:55 0 0 0

7:47 pm Barge leaves #7 0:15 0 0.25 6

9:27 pm Barge arrives @ #6 1:40 10 1.67 40.08

6.94 (42.94) 10:27 pm Barge docks @ #6 1:00 0 1.00 24 340.06

11:22 pm PW loaded (340.06) 0:55 0 0 0

11:37 pm Barge leaves #6 0:15 0 0.25 6

1:17 am Barge arrives @ #4 1:40 10 1.67 40.08

7.05 (43.05) 2:17 am Barge docks @ #4 1:00 0 1.00 24 70.5

2:27 am PW loaded (70.5) 0:12 0 0.20 4.80

2:42 am Barge leaves #4 0:15 0 0.25 6

4:22 am Barge arrives @ #3 1:40 10 1.67 40.08

7.22 (43.22) 5:22 am Barge docks @ #3 1:00 0 1.00 24 146.95

5:46 am PW loaded (146.95) 0:24 0 0.39 9.36

6:01 am Barge leaves #3 0:15 0 0.25 6

7:41 am Barge arrives @ #2 1:40 10 1.67 40.08

7.36 (43.36) 8:41 am Barge docks @ #2 1:00 0 1.00 24 130.08

9:02 am PW loaded (130.08) 0:21 0 0.35 8.40

9:17 am Barge leaves #2 0:15 0 0.25 6

5:37 pm Barge arrives @ Disp. Fac. 8:20 50 8.33 199.92

6:37 pm Barge docks @ Disp. Fac. 1:00 0 1.00 24

9:43 pm PW unloaded (1159.39) 3:06 0 0 0

9:58 pm Barge leaves Disp. Fac. 0:15 0 0.25 6

6:18 am Barge arrives @ port 8:20 50 8.33 199.92

8.30 (44.30) 7:18 am Barge docks @ port 1:00 0 1.00 24

Total 44.40 1,065.60

a The day number multiplied by the facility's produced water flow equals the produced water volume loaded. See notes on produced water barge trip cycles
following these tables.
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CYCLE C WITH ALL OPERATORS
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1-6 (1-126)

6.25 (126.25) 6:00 am Barge leaves port - - - - -
2:20 pm Barge arrives @ #5 8:20 50 8.33 199.92

6.64 (126.64) 3:20 pm Barge docks @ #5 1:00 0 1.00 24 132.8

3:42 pm PW loaded (132.8) 0:22 0 .37 8.88

3:57 pm Barge leaves #5 0:15 0 .25 6

5:37 pm Barge arrives @ #7 1:40 10 1.67 40.08

6.78 (126.78) 6:37 pm Barge docks @ #7 1:00 0 1.00 24 339

7:32 pm PW loaded (339) 0:55 0 0 0

7:47 pm Barge leaves #7 0:15 0 0.25 6

9:27 pm Barge arrives @ #6 1:40 10 1.67 40.08

6.94 (126.94) 10:27 pm Barge docks @ #6 1:00 0 1.00 24 340.06

11:22 pm PW loaded (340.06) 0:55 0 0 0

11:37 pm Barge leaves #6 0:15 0 0.25 6

1:17 am Barge arrives @ #4 1:40 10 1.67 40.08

7.05 (127.05) 2:17 am Barge docks @ #4 1:00 0 1.00 24 70.5

2:27 am PW loaded (70.5) 0:12 0 0.20 4.8

2:42am Barge leaves #4 0:15 0 0.25 6

4:22 am Barge arrives @ #3 1:40 10 1.67 40.08

7.22 (127.22) 5:22am Barge docks @ #3 1:00 0 1.00 24 146.95

5:46am PW loaded (146.95) 0:24 0 0.39 9.36

6:01 am Barge leaves #3 0:15 0 0.25 6

7:41 am Barge arrives @ #2 1:40 10 1.67 40.08

7.36 (127.36) 8:41 am Barge docks @ #2 1:00 0 1.00 24 130.08

9:02 am PW loaded (130.08) 0:21 0 0.35 8.4

9:17 am Barge leaves #2 0:15 0 0.25 6

10:57 am Barge arrives @ #1 1:40 10 1.67 40.08

7.50 (127.50) 11:57 am Barge docks @ #1 1:00 0 1.00 24 127.50

12:18 pm PW loaded (127.50) 0:21 0 0.35 8.4

12:33 pm Barge leaves #1 0:15 0 0.25 6

8:53 pm Barge arrives @ Disp. Fac. 8:20 50 8.33 199.92

9:53 pm Barge docks @ Disp. Fac. 1:00 0 1.00 24

1:19 am PW unloaded (1286.89) 3:26 0 0 0

1:34 am Barge leaves Disp. Fac. 0:15 0 0.25 6

9:54am Barge arrives @ port 8:20 50 8.33 199.92

8.45 (128.45) 10:54 am Barge docks @ port 1:00 0 1.00 24

Total 47.67 1,144.08

a The day number multiplied by the facility's produced water flow equals the produced water volume loaded. See notes on produced water barge trip cycles
following these tables.
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Notes on Produced Water Barge Trip Cycles for Small Volume Louisiana Facilities

• The first number of days represents the amount of time needed for the first operator to reach produced water
storage capacity. This amount of time varies with the addition of operators to each cycle. That is, for operator
5, days 1 through 6 are needed to reach capacity. These days are included in the tables for all cycles because
operator 5 is included in all cycles. For operator 3, days 1 through 42 are needed to reach capacity. These
days are included in the tables for cycles B and C only. For operator 1, days 1 through 126 are needed to reach
capacity. These days are included in cycle Conly.

• The produced water volume accumulated is calculated as follows:

Day number x flow (bpd) = Produced water volume accumulated (bbl)

• Cycle A occurs 52 times a year. Operators 4, 5, 6, and 7 must have their produced water picked up every six
days. Operator 5 determines the cycle frequency since its storage capacity is limited to 7 days. The order of
pick up by the barge is dependent on the number of days of produced water storage capacity of each facility.

• Cycle B occurs 6 times a year. In addition to the operators in cycle A (i.e. operators 4, 5, 6, and 7), cycle B
also includes operators 2 and 3. For operators 4, 5, 6, and 7 the produced water pick up cycle begins on day
6. However, for operators 2 and 3, cycle B begins on day 42.

• Cycle C occurs 2 times a year and picks up produced water from all operators, including operator 1. For
operator 1, cycle C begins on day 126.

• In each cycle, the day number corresponding to each facility's pick up schedule multiplied by the facility's
produced water flow (in bpd) equals the volume of produced water loaded onto the barge.
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Tug Boat Fuel Consumption Calculation:

= (cycle A iterations per year x 907.68 gal) + (cycle B iterations per year x 1,065.60 gal) + (cycle C iterations x 1,144.08 gal)
= (52 x 907.68 gal) + (6 x 1,065.60 gal) + (2 x 1,144.08 gal)
= (47,199.36 gal) + (6,393.60 gal) + (2,288.16 gal)
= 55,881.12 gal diesel/yr

Auxiliary Equipment Fuel Consumption Calculation:

Cycle A:

(882.36 bbl PW) x (42 gallbbl)
37,059.12 gal PW

= = 0.618 hrlcycle
60,000 gallhr

Pump

Compressor

Cycle B:

= 0.60 gal/hr X 0.618 hr/cycle = 0.37 gal/cycle
= 0.37 gal/cycle x 52 cycles/yr = 19.27 gal/yr

= 3.5 gallhr x 0.618 hr/cycle x 52 cycles = 112.48 gal/yr

(1,159.39 bbl PW) x (42 gallbbl)

60,000 gallhr
= 0.812 hr

Pump
Compressor

Cycle C:

= 0.60 gallhr x 0.812 hr/cycle x 6 cycles/yr = 2.92 gal/yr
= 3.5 gallhr x 0.812 hr/cycle x 6 = 17.052 gal/yr

(1,286.89 bbl PW) x (42 gallbbl)

60,000 gallhr
= 0.901 hr

Pump
Compressor

= 0.60 gallhr x 0.901 hr/cycle x 2 cycles/yr = 1.08 gal/yr
= 3.5 gallhr x 0.901 hr/cycle x 2 cycles/yr = 6.31 gal/yr
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TOTAL DIESEL FUEL CONSUMPTION

55,881.12 23.27 135.84 56,040.23

a BOE (barrels of oil equivalent) per year is the total dieselvolume required converted to
equivalent oil volumeby the factor: I BOE = 42 gallons.

AIR EMISSIONS

Pump +
Compressor

159.21 0.037 0.003 0.002 0.008 0.003 0.053

Tug

Total

55,881.12 10.94 0.47 0.80 2.19 0.92 15.32

15.373

EMISSION FACTORS

Pump +
Compressor'

Tug'

469

391.7

37.5

16.8

31.2

28.48

102

78.3

33.5

33.0

1 Source: Table 3.3-1, AP-42, Jan., 1975.
2 Source: Table II-3.3, AP-42, Sept., 1985.

Sample Emission Calculation:

(
55 ,881. 12 gal ::esel) x (391.7 lb NOx ] x ( 1 ton ) = 10.94 tons NO tyro

1,000 gal 2,000 lb x
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APPENDIX XIII-S

CALCULATIONS FOR ENERGY REQUIREMENTS AND AIR EMISSIONS FOR
TEXAS SMALL VOLUME FACILITIES
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TEXAS INDIVIDUAL PERMIT DISCHARGERS
SMALL FACILITIES

NWQI Calculations

Input Data:
All data is from Chapter XVI of the 1995 Development Document (EPA, 1995)

• Truck capacity
• Truck diesel fuel usage
• Round-trip distance between each facility and the commercial disposal facility

Sample Calculation:
(For a facility generating 7 bpd produced water)

• Number of trucks per year:

(2,555 bbl PW/yr)/(119 bbl/truck) = 21.47 trucks/yr

• Truck fuel consumption:

(21.47 trucks/yr) x (1 gal/4 miles) x 120 miles/truck = 644.1 gal diesel/yr
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APPENDIX XIII-9

GULF OF MEXICO TREATMENT, WORKOVER AND COMPLETION
FLUID VOLUME CALCULATIONS FOR

EXISTING AND NEW SOURCES
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TABLE A
TWC FLUID VOLUME CALCULATIONS FOR EXISTING SOURCES

Medium/Large Facilities:
Major Pass Dischargers 25 587 14,615 23 209 4,807 c 19,482
General Permit Facilities 212 587 124,444 202 209 42,218 166,662

Small Facilities:
> Water-Access

\
52\ 587\ 30,524\ 51 I 209\ 10,659\ 41,183I.... Land-Access 28 587 16,436 26 209 5,434 21,870........

Medium/Large Facilities" I 270 I 587 I 158,490 I 257 I 209 I 53,713 I 212,203

Small Facilities:
Water-Access I 52

1
587

1
30, 524 1 51 I 209

1
10, 659 1 41,183

Land-Access 28 587 16,436 26 209 5,434 21,870

Source: AvantiCorp., "Compliance Costs and Pollutant Removals for Coastal Gulf of Mexico Oil and Gas Well Treatment, Workover, and Completion Fluids," September 16,
1996.

b Source: SAIC, "Statistical Analysis of the Coastal Oil and Gas Questionnaire," January 31, 1995.
The number of major pass discharger WIT and completion jobs per year for Option 1 excludes the number of jobs at facilities with existing IGF or gas flotation treatment systems
(i.e., 33 WIT jobs/yr and 32 completionjobs/yr have been excluded).

d Includes all major pass dischargers and general permit facilities (see also definitions in Section 4.0).



TABLEB
TWC FLUID VOLUME CALCULATIONS FOR NEW SOURCES

Medium/Large Facilities:
Major Pass Dischargers 6 587 3,522 6 209 1,254 4,776
General Permit Facilities 29 587 17,023 29 209 6,061 23,084

;>
Small Facilities:I........ Water-Access I ~I 587/ 4,109 I ~I

209

1
1,463 I 5,572N

Land-Access 587 1,761 209 627 2,388

Medium/Large Facilities

Small Facilities:
Water-Access
Land-Access

35

7
3

587

587
587

20,545

4,109
1,761

35

7
3

209

209
209

7,315

1,463
627

27,860

5,572
2,388

a Source: Avanti Corp., "Compliance Costs and Pollutant Removals for Coastal Gulf of Mexico Oil and Gas Wen Treatment, Workover, and Completion Fluids," September 16,
1996.

b Source: SAIC, "Statistical Analysis of the Coastal Oil and Gas Questionnaire," January 31,1995.



APPENDIX XIII-IO

SUMMARY FUEL CONSUMPTION CALCULATIONS FOR
SMALL FACILITIES
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SUMMARY FUEL CONSUMPTION CALCULATIONS FOR SMALL FACILITIES'

Existing Facilities:

Land-Access Facilities:

• Number of truck trips per year:

(21,870 bbl/yr)/(119 bbl/truck) = 183.8 trucks/yr

• Truck fuel consumption:

(183.8 trucks/yr) x (1 gal/4 miles) x (120 miles/truck) = 5,513 gal/yr

Water-Access Facilities:

• Tug and barge transit fuel consumption:

(103 trips/yr) x (100 miles/trip) x (24 gal/hr) x (1 hr/6 miles) = 41,200 gal/yr

• Auxiliary equipment fuel consumption:

[(1 hr/trip) x (103 trips/yr) x (6 gal/hr)] + [(4.1 gal/hr) x (1.05 hr/trip) x (103 trips/yr)] = 1,061 gal/yr

New Facilities:

Land-Access Facilities:

• Number of truck trips per year:

(2,388 bbl/yr)/(119 bbl/truck) = 20.1 trucks/yr

• Truck fuel consumption:

(20.1 trucks/yr) x (1 gal/4 miles) x (120 miles/truck) = 602 gal/yr

Water-Access Facilities:

• Tug and barge transit fuel consumption:

(14 trips/yr) x (100 miles/trip) x (24 gal/hr) x (1 hr/6 miles) = 5,600 gal/yr

• Auxiliary equipment fuel consumption:

[(1 hr/trip) x (14 trips/yr) x (6 gal/hr)] + [(4.1 gal/hr) x (1.05 hr/trip) x (14 trips/yr)] = 144 gal/yr

a All data presented here are from: EPA, "Development Document For Effluent Limitations Guidelines and
Standards for the Coastal Subcategory of the Oil and Gas Extraction Point Source Category," February, 1995.
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