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• 1 NTRODUCT I ON 

A program to monitor baseline air and water quality, subsidence, micro-·. 

seismic activity, and noise;n the vicinity of Brazoria County geopr.essured geo­

thennal test wells, Pleasant Bayou #1 and #2, has been underway since March 1978 ·. 

(fig. 1). The research findings for earlter work, including the results of an 

initial first-order leveling survey completed by Teledyne Geotronics, a prelim;. 

inary microseismicity survey completed by Teledyne Geotech, and an archeological • 

survey of the site completed by Texas A&M University, have been previously re­

ported and wi 11 not be repeated here. The i nitjal. report on environmental base-

1 i ne monitoring at the test well contained descriptions of baseline air and 
. •, . 

water quality, a noise survey, an inventory of microseismic activity, and a dis-

cussion of t~e installation of a liquid tiltmeter. {Gustavson, 1979). The second 

•. report continued the description of baseline air and water quality of the test 

well site, included an inventory of microseismic activity during 1979 with.in­

terpretations of the origin of the. events, and discussed the installation and 

• monitoring of a liquid tiltmeter at the test well site. Also, a brief descrip­

tion of flooding at the test site was presented.· The following report continues 
. . . 

the description of baseli.ne air ~nd water quality of the test well site, in-

cludes a sum~ary of microseismic activity before ~nd dur1ng 1980, and descril)es 

the monitoring of a liquid tiltmeter at the, test well site (Gustavson and 

others, 1980). 
. . 

On. the basts of analyses of geopressured geothermal resources by Bebout and 

others (1975a, b; 1976; 19i8), a serie.s of ge.othermal fairways were recognized 

within the Frio Formation along the Texas Gulf Coas1;. From the group of Frio. 
. . . 

formation fairways, the Brazoria County fairway was detenni ned to be the most 

suitable for testing because. the pe.nneabilities o-f the reservoir rocks contain­

; ng the· resource were hfgher here than ·the reservoir-rock p~rmeabil iti es in all 
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Figure 1. Location of Department of Energy-General Crude Oil Pleasant Bayou #1 
and #2 geothermal test wells and environmental monitoring 
facilities. Both wells are located within well site. 



other known geothermal fairways in the Texas Gulf Coast. On this basis, the 

Department o.f Energy-General Crude Oil Corporation Pleasant Bayou #1 well was 

spudded in July 1978. 

Drilling of Pleasant Bayou #1 continued through the latter half of 1978 and 

into 1979. As this well neared total depth of approximately 17,000 ft 

(5,150 m), the drill string became stuck in the hole. This and additional me­

chanical problems required that the hole be plugged back to approximately 8,400 

ft (2,500 m). Pleasant Bayou #1 was then converted into a disposal well. 

After the completion of Pleasant Bayou #1 as a disposal well, the drilling 

rig was moved approximately 500 ft (150 m) to the north, and Pleasant Bayou #2 

was drilled to a depth of nearly 16,500 ft (5,030 m). This well was completed 

in early November 1979 and flow tested. Initial formation fluid had a salinity 

of 131,000 ppm. The first injectivity tests using produced water indicated that 

disposal rates of 13,000 BWPD (2,000 m3d-l) at O psi (O kg cm2) and 35,000 

BWPD (5,600 m3d-l) at 700 psi (50 kg cm-2) could be expected. Flow test-

ing of the well continued through November and into December 1979. Flow testing 

was again resumed in September 1980 and continued through October. 

Concurrent with early geopressured geothermal resource analysis was a se­

ries of environmental studies to determine both the major environmental concerns 

and the areas along the Texas coast that were most likely to be affected by geo- · 

pressured geothermal energy development (Gustavson and Kreitler, 1976; Gustavson 

and others, 1978). Following the designation of the Brazoria County fairway as 

a test well site late in 1977, a detailed environmental analysis of the prospect 

area was initiated (White and others, 1978}. The results of all environmental 

analyses to date are similar; induced surface subsidence and fault activation 

are the most serious potential environmental impacts, followed closely by poten­

tial impacts on air and water quality resulting from accidental releases of 

3 
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geopressured geothermal fluids at the surface. Because of the proximity of the 

test well site to several homes along the Chocolate Bayou and to two large pet­

rochemical plants that produce continuous background rumbles, noise was also 

considered to be an important environmental parameter at the Brazoria County 

test we l l site. 

On the basis of the preceding environmental studies, a program to obtain 

environmental baseline data in the vicinity of the test well site was initiated 

in early 1978. Baseline studies evaluated microseismicity, subsidence, air and 

water quality, and noise. Microseismicity and subsidence will continue to be 

monitored throughout 1981. 



BASIC OBJECTIVES OF BASELINE SUBSIDENCE STUDIES ARE TO DETERMINE~ FIRST, IF NAT­

URAL SUBSIDENCE IS OCCUR RI NG NEAR PLEASANT BAYOU #1 AND #2' AND, SECOND, IF PRO­

DUCTION OR DISPOSAL OF GEOTHERMAL FLUIDS HAS INDUCED SUBSIDENCE OR FAULTING. 

MicPoseismic monito'Y'ing neap Pleasant Bayou #1 and #2 indicates evidence 

of (1) natuPally occuP'Y'ing seismic activity of local magnitudes exceeding 0.25 

within 4 km of the test weU site, and (2) seismic activity of focal magnitudes, 

Pes~Zting fPom disposal of geothePmal fluids OP by otheP commePciaZ waste fluid 

disposal opemtions in the aPea, exceeding 0.25 within 4 km of the test weU 

site. 

Testing of the energy resources stored in geopressured formations beneath 

the Texas Gulf Coast will require withdrawal of massive volumes of fluid at 

relatively high rates. Currently, production rates from a single test well may 

be as high as 30,000 bbl (4,800 m3) per day. Since recharge into the geopres­

sured formations is expected to be negligible compared with the withdrawal, sub­

stantial pressure drops and subsequent reservoir compaction are anticipated. In 

particular, it is estimated that the reservoir compaction caused by one year's 

production from a single well could result in internal volumetric losses of 

approximately 107 bbl (106 m3). Volume changes of this magnitude, when 

concentrated in an area with maximum dimensions of only a few kilometers, will 

impose a significant additional load on the rocks surrounding the reservoir. On 

the basis of a disk approximation to the reservoir, the cumulative deviatory 

component of this additional load will be about 100 bars within a few hundred 

meters of the reservoir and about 10 bars as far as 1.25 mi (2 km) away after 

one year's production from a single well. Deviatory stress perturbations of 

this magnitude are sufficient to trigger substantial nonelastic deformation of 

the rocks surrounding the reservoir. This deformation may well be manifested 

5 
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through multiple discrete slips on both pre-existing and newly created fracture 

planes, thus releasing part of the stored strain energy as seismic waves. Since 

the release of seismic energy can be a risk to the local environment, the pos~ 

sible correlation between the production of ge~pressured brines and the occur­

rence of microearthquakes deserves consideration. To correlate clearly geopres­

sured brine production with the occurrence of seismic activity, a local seismic 

history should be obtained before the onset of the withdrawal of fluids. 

Teledyne Geotech monitored seismic activity near the test well. The results 

of a previpus reconnaissance survey in this region have been documented in an 

earlier publication (Teledyne Geotech, 1978}. 

This part of the report summarizes the principal results obtained before 

November 1, 1980, from the operation of a semipermanent microseismic monitoring 

network installed near the test well site (Teledyne Geotech, 1980). 

The initial operating system included five surface instruments. Beginning 

in September 1979, four of these instruments were replaced by downhole instru­

ments in 100-ft-deep (30-m) boreholes. The background noise spectra for the 

surface and downhole seismometers are compared in figure 2. The downhole sen­

sors provide a.noise reduction factor of 10 in power and about 3 in amplitude, 

thus lowering the detection threshold by one-half magnitude. Events with magni­

tude of -0.5 have beeh detected with the current array. 

SUMMARY OF SEISMICITY BEFO~E NOVEMBER 1, 1980. 

Since monitoring began at the Brazoria County site, a total of 3,902 seis­

mic events have been observed and logged, of which 336 have been located (Appen­

dix II). The activity by month is listed in table 1. Most events fall into a 

class with the following general characteristics: 



10-2 

I 
I 

I ,.,, , 

I 
t 

I 
I 

I 

I 
I 
I 

' I 

' I . 
, J 

( 

I , 
I 

,-, I 
I . ,I 

FREQUENCY (Hzl 

A 
)\ 

\I \ SURFACE 

I 

,o, 

' 
' ' I 

I 

I 
I . 

DOWNHOLE (100 Fl'I 
I .. 

I 

I 
I 
I 
1. 
I 

I 
I 
I.· 
I 

I 
I 
I 
I 
I 
I 

Figure 2. Spectral comparison of a background noise sample. 
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Table 1. Seismicity by month. 

Total Natural 
Total 1 ocated Natural located 
events events events events 

1978 Sept. 40 0 
Oct. 53 0 6 0 
Nov. 259 78 10 8 
Dec. 74 0 1 0 

1979 Jan. 14 2 
Feb. 0 0 
Mar. 90 25 
Apr. 180 39 
May 200 0 
Jun. 40 0 
Jul. System down 
Aug. System down 
Sept. 101 0 
Oct. 100 2 2 2 
Nov. 177 46 78 38 
Dec. 46 10 4 4 

1980 Jan. 452 23 109 19 
Feb. 692 15 43 10 
Mar. (Mar. 19 to Apr. 13) 55 6 6 5 
Apr. (system down) 2 2 1 1 
May 153 15 103 14 
Jun. 26 11 24 10 
Jul. 15 6 1 1 
Aug. 268 21 12 4 
Sept. 228 9 21 9 
Oct. 637 26 22 7 

3902 336 443 132 

8 



a. times of origin in daylight.hours only; 

b. impulsive first motions; 

c. frequencies of from 8 to 12 Hz; 

d. time delays across the array of up to 6 seconds; 

e. local magnitudes of 0.9 ±. 0.2; and 

f. durations of 3 to 4 seconds. 

f::picenters for 150 events of this type were located and plotted in figure 

3. They are evidently explosive shots for seismic surveys running pt~rpendicular 

and p<1rallel to the regional geologic structure. A record of this typ1~ of event 

is shown in figure 4. 

During November 1979 and continuing throughout 1980, well-defined events 

wert~ recorded that differed sharply from the usual seismic shots in each of the 

above characteristics. This second class of events have 

a. times of origin at all hours; 

b. emergent first motions; 

c. frequencies of from 4 to 8 Hz; 

d. time delays across the array of up to 14 seconds; 

e. local magnitudes ~f 0.5 ! 0.5; and 

f. durations of 4 to 30 seconds. 

An example of this type is in figure 5 and can be contrasted with the shot 

record in figure 4. 

These arrivals were noteworthy because they appeared to consist primarily 

of surfac.e waves with weak to undiscernible P and S waves. Recorded on vertical 

seismometers, these waves have arrivaLtimes that vary by upto 14 seconds 

across the 4.5-km array. Many traces have two or more readily apparent phases. 

Thus, these arrivals are assumed to be .fundamental and higher mode Rayleigh 

waves with velocities in the range of 1~000 to 1,150 ft s-1 (300~o 350 m 

s-1). 

9 
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2 KM 

Figure 3. Epicenter locations of seismic shot activity; groups of events 
occurred between November 3 and November 16. Seismic recording stations are 
numbered 1-5. 
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The absence of observable P waves and the presence of multiple modes in 

the surface wave train make arrival-time selection difficult. For each event, 

the arrival time of the phase that was most consistently observable across the 

four channels was selected for location purposes. Often this was the first 

arriving Rayleigh mode, but if the last (fundamental) mode had greater ampli­

tude, it was used instead. A model velocity of 1,085 ft s-1 (330 m s-1) was 

used for all events, and the depth was arbitrarily constrained to 3.3 ft (1 m). 

Magnitudes were calculated using a body wave formula and are thus relative 

values only. 

A third class of events was identified on January 20, 1980. These events 

were characterized by velocities as slow as the surface wave events but with 

very impulsive starts similar to seismic shots. More than 600 such events oc­

currEd over short time periods at 10:45 p.m., February 5, and at 12:3C a.m., 

February 12. Figure 6 is a sample of this "impulsive event" type. The consis­

tency of the waveform seems to imply either fracturing from a fluid injection 

well or some type of machinery noise. Source directions were located toward the 

petrochemical plants, but no unusual activity was reported. 

We recognized that some of the events classified as natural could be the 

result of thunder. Some of the natural events possess an identifiable spike on 

all channels preceding the acoustic velocity signal, indicating lightning fol­

lowed by thunder. Radar summaries from the National Weather Service indicate 

strong, widespread storms during the recording of some but not all of these 

events. However, the spatial distribution of natural events does suggest sig­

nificant evidence of movement along faults as sources of some of the activity.· 

Further efforts are being made to resolve some of the ambiguity. 

13 
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Many of the microseismic events of the type recorded in figure 6 appear to 

be associated with major·growthfault systems. The structure map was developed 

on a stratigraphic surface with depth varying from 12,000 to 15,000 ft {3,640 to ,, 

4,545 m) below sea level. All the faults are normal faults that probably dip 

from 45° to 60° along a curving zone that steepens toward the surface. The epi­

centers of the microsei smic events appear to have occurred preferentially toward 

the rpthrown sides of several faults. If the events actually occurred within 

the .fault zone, then they occurred at depths intermediate between the surface 

and 12,000 .ft (3,640 m). Figures 7 and 8 show these microseismiC events on 

structure maps at various depths. A decreasing correlation between natural 

events and known subsurface faults seems to exist at these shallower structural 

horizons, indicating the improbability of any surface effects caused by micro7 

seismic activity .. The estimated depth of the. microseismic events, on the basis 

of the known position of subsurface faults, calculated epicenters, and the esti-

mated dip of growth faults, probably ranges from 5,000 to 6,000 ft (1,530 to 

. 1,380 m) below sea level. 

The concentration .of mfcroseismic events near the test well, the similarity 

in predicted depth of microseismic events, and the known depth of disposal 

(6,460 to 6,518 ft [1,969 to 1,986 m] below sea le~el) suggest that the events 

may be related to fluid injection. The chronological relation further supports 

this interpretation since over 40,000 bbl {(5,350 m3) of water were injected at 

approximately 6,500 ft (1,960 m) during the week preceding the swarm of events 

that occurred on November 21 and 22, 1979~ 

Production testing ·at Pleasant Bayou u'i.was initiated November 15, 197,9. 

Between November 15 and November 18, approximately 40,000 bbl (225 ,ODO· ft 3 

[6,400 m3]) of water were produced and injected through perforations between 

6,460 and 6,518 ft (1,969 andl,986 m) in the disposal well, Pleasant Bayou #1 
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(table 2). Injection pump pressure data are not available for this Jnterval but 

probably pressures were about 500 to 600 psi (35 to 42 kg cm-2). No fluids 

were produced between November 19 and November 22. Between November 23 and 

November 25, 46,839 bb 1 s (7,435 m3) of water were produced and disposed of. 

Production testing ceased again on November 26. Testing was resumed on Decem­

ber 4 and continued at a rate of approximately 13,000 bbl (2,060 m3) of water 

pe:::- day until December 13 (table 2). Productiora during this inte,~val was 

155,483 bbls (24,680 m3) of water. Injection pressures steadily increased 

from 540 psi (38 kg cm2) on December 4 to 700 psi (50 kg cm2) when the well 

was shut on December 14, 1979. Production testing was resumed September 17, 

:t9BO, and was continuous through October 31. Injection pump pressure generally 

ran lower than the ptevious testing series, averaging 320 psi (23 kg cm2) from 

September 17 to October 7 and 540 psi (38 kg cm2) frorn October 8 to October 31. 

Fluid disposal during this 45-day interval was ~57,378 bbls (88,472 m3). 

During the 1979 testing, however, Monsanto Corporation disposed of approxi­

mately 30,000 to 40,000 bbls (4,762 to 6,350 m3) per day of fluid at average 

pump pressure of 500 to 1,200 psi (35 to B5 kg cm- 2) in the interval of 3,000 

to 6,400 ft (910 to 1,940 m). Monsanto disposal wells are located approximately 

1.2 mi (2 km) east of Pleasant Bayou #2. These wells have operated almost con­

tinuously since 1965 and have disposed of 150,000,000 bbls (23,800,000 m3) of 

fluid. Observed microseismic events may also be related to injection of waste 

fluids into these wells. 

Although the relation between high-volume fluid disposal and microseis­

micity/seismicity has been documented elsewhere by Raleigh and others (1972, 

1976) and Healy and others (1968), the relation among microseismicity, fluid 

injection, and structure in the vicinity of Pleasant Bayou #1 and #2 is not 

clearly understood. Continued microseismic monitoring through 1981 may 



Table 2. Disposal well, Pleasant Bayou.* 

Volume 
Date (barrels) Injection Pressure (psi) BHPt (psig) 

11/16/79 12,721 ~550 3,222.00 

11/17 /79 ~16,000 ~550 3,244.00 

11/19/79 well shut in ~550 3,028.00 

11/23/79 10,625 ~550 3,028.00 

11/24/79 15,853 ~550 3,232.00 
11/25/79 15,986 ""550 3,258.00 

12/4/79 5,505 540 3,177.17 

12/5/79 3,266 605 3,219.18 

12/6/79 13,580 630 3,233.02 

12/7 /79 13,712 640 3,249.15 

12/8/79 13,694 650 3,253.12 

12/9/79 13,831 660 3,264.02 

12/10/79 13,670 680 3,275.65 

12/11/79 13,647 680 3,285.29 

12/12/79 13,602 700 3,294.29 

12/13/79 13,569.6 700 3,294.92 

12/14/79 well shut in 700 3,292.25 

9/17/80 6,720 129 10,872.25 

9/18/80 6,124 153 10,865.72 

9/19/80 6,624 153 10,855.25 

9/20/80 6,624 165 10,855.25 

9/21/80 6,624 179 10,250.33 

9/22/80 10,848 223 10,635.61 

9/23/80 10,944 253 10,625.39 

9/24/80 10,944 269 10,616.72 

9/25/80 10,894 280 10,611.44 

9/26/80 10,896 290 . 10,607.05 

9/27 /80 10,896 300 10,603.54 

9/28/80 10,896 310 10,600.10 

9/29/80 10,896 317 10,597.16 

9/30/80 10,896 318 10,594.08 

10/1/80 10,848 326 10,591.43 

10/2/80 10,896 480 10,134.05 
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Table 2 (cont .. ) 

Volume 
Date (barrels) Injectioh Pressure (psi) BHPt (psig) 

10/3/80 19,200 49 15 10,122.20 

10/4/80 19,200 501 10,116.54 .· 

10/5/80 14,976 519 10,325.51 

10/6/80 15,648 402 

10/7/80 15,840 484 10,428.10 

10/8/80 15,300 482. 10,426.94 

10/9/80 14,100 483 10,427.87 

10/10/80 13,152 479 10,425.19 

lG/11/80 13,152 496 10,423.83 

10/12/80 13,200 503 10,460.67 

10/13/80 13,248 518 10,418.77 

10/14/80 13,248 484 10,415.97 

10/15/80 13,248 525 10,415.45 

10/16/80 13 ,,248 527 10,413.62 

10/17 /80 13,344 532 rn ,411. 11 

10/18/80 13,248 541 10,409.42 

10/19/80 13,344 547 10,408.26 

10/20/80 13,440 551 10,406.90 

10/21/80 13,440 559 10,405.20 

10/22/80 13,440 565 10,403.57 

10/23/80 13,056 571 10,401.83 

10/24/80 13,056 565 10,400.47 

10/25/80 12,960 558 10,398.89 

10/26/80 13,056 568 10,396.38 

10/27 /80 13,248 580 10,395.01 

10/28/80 13,152 584 10,396.28 
' 

10/29/80 13,056 576 10,394.28 

10/30/80 13,152 555 10,390.45 

10/31/80 13,056 551 to ,388. 7 a 
*Perforated interval, 6,460-6,518 ft below MSL 
tsottom hole pressure 

c.. 
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provide additional data when flow testing of the well is resumed. It should be 

clearly understood that disposal of large volumes of fluid has been under way in 

the vicinity of the geopressured geothermal well since 1965 without recognizable 

impacts on the surface environment. Therefore, we assume that disposal of geo­

thermal fluids at the test well site will probably not result in any recogniz­

able surface impacts. 

The multiliquid tiltmeter at the test well site was operated at irregular 

intervals, but gave no evidence of subsidence (fig. 9). 
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Figure 9. 
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THE OBJECTIVE OF AIR QUALITY MONITORING IS TO DETERMINE BASELINE AIR QUALITY 

DATA AT THE SITE OF THE GEOPRESSURED GEOTHERMAL TEST WELL. 

AiP quality at Pleasant Bayou #1 and #2 test well site does not exceed 

national ambient aiP quality standaPds fop paPticulates op sulfuP oxide. 

Four air quality parameters--particulates, sulfur dioxide, methane, and 

hydrogen sulfide--are being monitored at Pleasant Bayou #1 and #2 to determine 

local baseline air quality. National ambient air quality standards for partic­

ulates and sulfur oxides were not exceeded during 1980 (figs. 10 and 11). 

Natioral standards are not available at this time for methane and hydrcgen sul­

fide (figs. 12 and 13). Data summarized in figures 10 through 13 were collected 

by Radian Corporation approximately 0.5 mi (0.8 km) northwest of the test well 

site during 1980 (see Appendix I for data acquired and for descriptions of in­

strument systems and sampling program). In January 1979, an automated climate 

recording station was installed at the test well site to provide on-site wind 

direct ion and velocity data. 

The data presented in figures 10 through 13 provide an adequate baseline 

assessment for air quality in the vicinity of the test well. Casual analysis of 

figures 11 through 14 suggests that major sources of air pollution lie to the 

northwest, north, east, and southeast, coinciding with the location of major 

petrochemical and industrial complexes in Houston, Galveston, and Texas City. 

Nearby petrochemical plants probably affect air quality at the test site when 

winds are from the southeast. Composition of emissions from petrochemical pro­

cessing and waste disposal at local petrochemical plants is not known; there­

fore, the relation between observed air quality at the test well site and 

emissions from local petrochemical plants is not clear. 
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Figure 10a. Daily particulate concentration averages in micrograms per cubic 
meter for January through May. 
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Figure 10b. Daily particulate concentration averages in micrograms per cubic 
meter for June through October. 

25 



26 

c3o0 

C/QO 

Joriuoryo 

3co0 
3300 

f7QO 

Aprif • MoyQ June 'fl Ju/y,:'.'; Augusto 160° 

Septernber 0 
l5QO 

Octobero Figure lla. Dai]y s ]f 

u ur dioxide concentration 

meter for January through May. averages in micrograms Per cubic 

300 

4QO 

50° 

6QO 

7QO 

lcQO 

l3o0 



330" 0 
20° 

310° 

70° 

260" 100° 

250° 110° 

120° 

130° 

220° 
140° 

210° 200° 170° 160° 150° 

Januaryo February I'll March~ April 19 MayO June ♦ July6 August □ September<!> October 0 

Figure llb. Daily sulfur dioxide concentration averages in micrograms per cubic 
meter for June through October. 

27 



400 

5()0 

2Jo0 

220° 
/Joo 

Figure llc. 

28 

Su/fur dioxide. Five maxim l h .. 

micrograms Per <Ubi c meter :,;:. J-.,,nouu:rys lid1 ng •ver •Yes Per month in 

.., .., through October. 



l460~ O 

80° 

250° 110° 

120° 

230° 

220° 
140° 

210° 200° 190° 180" 170° 160° 150° 

January& Februaryll/l March A April 8 May O June+ Juiy.6. August □ September® 0ctoberO 

Figure 12a. Daily methane concentration averages in micrograms per cubic meter 
for January through February. 

29 



30 

.• /440 0 
350° "" 10° 20° 

320° 

300° 

100° 

250° 110° 

120° 

130° 

220° 
140° 

210° 200° 190° 180" 170° 160° 150° 

January<D February ii March Ai. April e MayO June ♦ July 6 August □ September@ 0ctoberO 

Figure 12b. Daily methane concentration averages in micrograms per cubic meter 
for March through May. 



JJoo 

2Jo0 

IBOO 

Mayo June~ 

Figure 12c. Daily methane concentration 

for June through August. averages in micrograms Per cubic meter 

/5oo Ju/y4 Augusto September@ Octobero 

3] 

400 

50° 

60° 

700 

/Joo 





330" 
0 

310° 50° 

290° 

260° 100° 

250° 110° 

120° 

230° 130° 

220° 
140° 

210° 200° 190° 180" 170° 160° 150° 

Januarye February&!! March A April Ill Mayo June$ July6 August □ September© 0ctoberO 

Figure 12e. Methane. Five maximum 3-hour sliding averages per month in micro­
grams per cubic meter for January through April. 

33 



290° 

250° 

34 

210° 190° 180" 170° 160° 150° 

January• February ■ MarchA April$ Mayo June ♦ July£!>. August □ September@ 0ctoberO 

Figure 12f. Methane. Five maximum 3-hour sliding averages per month in 
micrograms per cubic meter for May through August. 

60° 

70° 

110° 

120° 

130° 

140° 



2BC0 

260" 

250° 

220° 

330" 350° 
0 

210° 190° 180" 170° 160° 150° 

Januarye February IJ March .A. April !Ill MayO June+ July~ August □ September 0 October 0 

Figure 12g. Methane. Five maximum 3-hour sliding averages per month in 
micrograms per cubic meter for September through October. 

60" 

70° 

100° 

110° 

120° 

130° 

140° 

35 



36 

330" 340° 350° 
0 

10° 

310° 

300° 

70° 

100° 

110° 

120° 

130° 

220° 
140° 

210° 200° 190° 170° 160° 150° 

January• February Ill March A April O May O June ♦ July.!, August □ September® October O 

Figure 13a. Daily hydrogen sulfide concentration averages in micrograms per 
cubic meter for January through October. 
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THE OBJECTIVE OF WATER QUALITY MONITORING IS TO DETERMINE BASELINE WATER QUALITY 

DATA AT THE GEOPRESSURED GEOTHERMAL TEST WELL SITE OF BOTH SURFACE WATER AND 

SHALLOW GROUND WATER. 

WateP ehemist~y of Choeotate Bayou (tabte 3) is highty vaPiabte because of 

mixing with ma Pine uJatePs of West Bay. 

Water samples were collected monthly from the bayou surface and from just 

above the floor of the channel. Since Novemember 1978, four sets of samples 

have been collected monthly, two upstream and two downstream from the test well 

site. 

Major cations (Na, K, Ca, and Mg) and some of the trace elements (B, Mn, 

Pb, Cd, and Ba) were analyzed by inductively coupled plasma atomic emission 

spectrometer. Arsenic was determined by distillation-graphite furnace atomic 

absorption using an IL651A.A. spectrophotometer and an IL555 atomizer. Mercury 

was measured by cold vapor atomic absorption using a Coleman model MAS050 mer­

cury analyzer. Chloride was determined by titrating with a silver nitrate solu­

tion in the presence of potassium chromate as an indicator. Sulfate was meas­

ured by a turbidimetric method, using a light scatter path on a Pye-Unicam 

SP8-100 V.V. spectrophotometer. Fluoride was measured by a selective ion 

electrode and a Beckman pH meter. Ammonium (NH4) was steam-distil led with MgO, 

and N03 was reduced to NH; with Devarda 1 s Alloy, followed by steam distilla-

tion with MgO. Ammonium (NH4) in distillate was reacted with Nessler's reagent 

and measured on a spectrophotometer. Dissolved silica was allowed to react with 

molybdate; the resulting silicomolybdate complex was reduced to a blue color 

with metolsulfite and ascorbic acid; the color was measured spectrophoto­

metrical ly. 

Water samples from Chocolate Bayou are strongly influenced by marine waters 

from West Bay and consequently are brackish. The presence of a salt-water wedge 
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Lab. No. -_ 80.-36 
upstream 

Location shallow 
Date 1/80 -

c1- 1654 
- -

S04 ·no 

N03 <0.01 

F"" 0.48 
Na+ 984 --

K+ _-- 32 

ca++ 96 

Mg++ 108.2 

Si02 12.9. 

B 0.58 
Mn++ 0.10 

Pb <0.01 

As 1.8 

Ba 0,.70 

Cd 0.03 

NH3 .0.}6 

Hg <O.l -

*Data measured in mg/L. 

Tab le 3. C:hocol ate Bayou; water quality analyses.* 

80-37 80-38 80-39 80-445 80-446 - -

upstream downstream downstream upstream upstream 
deep shallow deep shallow deep 

_ _l/80 .1/80 _ ----~------ 1/80 2/80 _ 2/80 

5890 1800 - 5596- - 573 2619 
241 122 246 103 364 , 

<0.01 0.26 0.68 (0.1 0.15 
---

0;54 0~46 0.57 •• 0.31 __ -0.41 

3188 1169- ·- 3167 -- 348 1460 
115 - 37 115 15.7 80 

132 _ 100 129. 61.7 99 
400 - 112.6 401 51.0 183.9 

4.6 9.6 4.1 10.6 7.2 

1.08 0 . .47 o.-89 o.n 0.47 
-0.36 0.09 -0.33 0.09- 0.02 

<0.01 <0.01 <0.01 <0.01 <0.01 
6.6 2 - 4.3 3 1 
0.54 0.70· 0.65 0.24 0.23 

--

0.11 0.04 0.12 0.03 0.01 
C 

0.60 0.17 0.62 0.55 0.51 
<0.1 <O.l <0.1 1 1 

80-447 80-448 
downstream downstream 

shall ow deep 
2/80 2/80 _ 

637 2675 

108 -368 

<0.1 0.35 

0.29 0.36 
368 1480 

16.1 80 

105~8 _ 132.4 

53.0 185.8 

10.8 7.2 

O. ll 0.51 
--

0.03 d.09 

<0.01 - <0.01 

1 3 
0.22 0.24 
0.01 _- 0.01 

0.28 0.52 
1 1 
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Lab. No. 80-854 
upstream 

Location shallow 
Date 3/80 

c1- 3203 

S04 432 

N03 <0.1 

F- 0.4 
Na+ 1740 
K+ 90 
ca++ 146 
Mg++ 209 

Si02 6.8 

B 0.59 
Mn++ 0.09 

Pb 0.07 

As <1 

Ba 0.31 

Cd 0.03 

NH3 0.5 

Hg 1 

*Data measured in mg/L. 

80-855 80-856 
upstream downstream 

deep shallow 
3/8_0 3/8_0 

3270 3280 

449 435 

0.8 0.3 

0.4 0.4 

1860 1820 

91 90 

149 146 

215 202 

7.1 7.1 

0.55 0.56 

0 .11 0.09 

0.07 0.06 

1 2 

0.27 0.20 

0.03 .0.03 

0.6 0.7 

1 1 

Table 3 (cont.) 

80-857 80-1164 80-1163 80-1166 80-1165 
downstream upstream upstream downstream downstream 

deep shallow deep shallow deep 
3/8_0 _4_/80 __ 4/80 4/80 4/80 

3308 174 287 738 200 

432 44 53 .6 126 44 

0.9 1.8 2 2.5 2.2 

0.4 0.3 0.3 0.3 0.3 

1840 114 182 480 134 

91 4 6.1 15. 2 4.5 

148 72.9 72.4 77.5 72.9 

246 19.5 25.5 52. 5 21.4 

6.8 13 13 11 1 

0.56 0.05 o. 05 0.05 o. 05 

0.08 0.02 0.02 0.02 0.02 

0.05 0.1 0.1 0.1 0.1 

<1 1 1 1 1 

0.21 0.16 0.16 0.16 0.16 

0.03 0.01 0.01 0.01 0.01 

0.7 0.2 0.2 0.5 0.2 
1 1 1 1 1 
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Lab. No. 80-1472 
upstream 

Location shallow 
Date 5/80 

c1- 3740 

S04 711 

N03 2.5 

F- 0.5 
Na+ 2327 
K+ 73 
ca++ 132 
Mg++ 250 

Si 02 7.6 

B 0.5 
Mn++ 0.03 

Pb <0.l 

As 1 

Ba o. 21 

Cd <0.01 

NH3 0.8 

Hg 1 

*Data measured in mg/L. 

80-1470 
upstream 

deep 
5/80 

4000 
721 

2.6 

0.5 

2349 

74.4 

134 

252 

7.5 

0.46 

0.02 

<0.l 

2 

0.21 

<0.01 
0.7 

<1 

Table 3 (cont.) 

80-1473 80-1471 
downstream downstream 

shallow deep 
5/80 5/80 

3650 3790 
682 711 

2.8 2.7 

0.5 0.5 

2302 2338 

72 .4 74 .1 

133 132 
249 253 

7.7 7.6 
0.23 0.41 

0.02 0.02 

<0.l <0.l 

2 2 
0.21 0.21 

<0.01 <0.01 
0.4 0.6 

1 1 

80-1605 80-1603 80-1606 80-1604 
upstream upstream downstream downstream 
shallow deep shallow deep 

6/80 6/80 . 6/80 6/80 

59.6 62.4 63.8 63.8 
46 41 49 46 

2.2 2 2 1. 7 

0.4 0.4 0.4 0.4 

40 41 43 42 

3 2.8 3.1 3 

47 47 47 46 

12.2 12.3 12.3 12.3 

16.0 16.2 15.5 15.6 

<0.06 <0.06 <0.06 <0.06 
<0.02 <0.02 <0.02 <0.02 
<0.l <0.l <0.l <0.l 
3 2 3 2 
0.10 0.10 0.10 0.10 

<0.01 <0.01 <0.01 <0.01 
0.3 0.3 0.3 0.4 

<l <1 <1 <1 
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Lab. No. 80-1691 
upstream 

Location shallow 
Date 7/80 

c1- 439 

S04 110 

N03 <0.l 
F- 0.5 
Na+ 272 
K+ 9.6 
ca++ 71 

Mg++ 39 .2 

Si 02 16.8 

B <0.6 
Mn++ 0.03 

Pb <0.l 

As 3 

Ba <0.01 

Cd <0.02 

NH3 0.3 

Hg <l 

*Data measured in mg/L. 

Table 3 (cont.) 

80-1689 80-1692 80-1690 
upstream downstream ciownstream 

deep shallow deep 
7/80 7/80 7/80 

4670 488 1100 

779 112 210 

<0.l 0.2 0.1 

0.6 0.4 0.5 

2730 297 688 

95.9 10.6 24 

147 71.5 83.2 

321 41. 7 84 .4 

12.7 16 .2 15.8 

<0.06 <0.06 <0.06 

0.46 0.03 0.05 

<0.l <0.l <0.l 

2 3 3 

<0.01 <0.rll <0.01 

<0.02 <0.02 <0.02 

4.29 0.1 0.1 

<l <l <l 

80-1882 80-1880 80-1883 80-1881 
upstream upstream downstream downstream 
shallow deep shallow deep 

8/80 8/80 8/80 8/80 

565 4320 693 3985 

92. 7 687 101 649 

0.4 <0.l 0.3 0.3 

0.4 0.6 0.4 0.6 

352 2464 448 2283 

13.4 89.7 16.4 83 .8 

80 142 79.3 137 

47.3 296 57 .o 273 

11.2 8.6 11.2 8.8 

0.3 0.9 0.3 0.8 

<0.03 0.3 <0.03 0.2 

<0.l <0.l <0.l <0.l 

2 2 2 3 

0.1 0.2 0.1 0.2 

0.01 0.02 0.04 0.02 

0.1 0.6 0.1 0.6 

<l <l <l <l 



Table 3 (cont.) 

Lab. No. 80-1919 80-1917 80-1920 80'-1918 80-2346 80-2344 80-2347 80-2345 
upstream upstream downstream downstream upstream upstream downstream downstream 

Location shallow deep shall ow deep shallow deep shallow deep 
Date 9/80 9/80 9/80 9/80 10/80 10/80 J_0/~0 _l_Q/80 

c1- 3451 9081 3734 4126 5446 6952 5338 6402 

S04 466 1260 536 565 851 1054 809 927 

N03 0.2 <0.1 <0.10 0.8 0.92 1.87 <0.1 0.23 
F- 0.8 0.7 0.8 0.9 0.6 0.6 0.5 0.9 
Na+ 1974 5000 2156 2432 2958 3663 2927 3534 
K+ 67 .2 170 72.9 81.7 97.7 120 97.5 117 
ca++ 147 232 154 161 144 166 143 162 
Mg++ 237 595 257 287 351 438 345 416 

Si02 8.4 5.6 8.3 8.1 15.2 10.2 15 13 

B 0.62 0.88 0.71 0.78 0.82 0.87 0.82 0.86 
Mri++ 0.05 0.15 0.05 0.04 0.07 0.07 0.07 0.07 
Pb <0.1 <0.1 (0 .. 1 <0.1 <0.10 <0.10 <0.10 <0.10 
As 2 2 2 3 1 <1 <1 2 
Ba 0.23 0.19 0.27 0.27 0.13 0.13 0.12 0.12 
Cd 0.05 0.14 0.04 0.04 0.08 0.09 0.08 0.09 
NH3 0.2 0.6 0.4 0.2 3.11 3.13 1.07 1.42 
Hg <1 <l 1 <1 1 1.1 <1 <1 

~ *Data measured in mg/L. 
w 
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along the floor of the bayou ii indicated by cohiistentlj high salinities ~f 

bayou bottom samples and relatively low surface salinities. The salinity of 

surface samples varies from 59 to 5,446 mg/Lfor chloride, indicating that the 

degree of mixing with marine waters varies' an:d that a wide range in salinities 

can be expected for bayou waters. 

Analyses of sh.al'lo'liJ gr-ound 'liJa,ter- near- this test 1'iel i site ind.ieate only a 

rrzinor- influenee fr>om mixing 'liJith saU 'liJat.er>. 

Analyses of ground water from the Pleasa,n.t Bayou #1 and #2 test well site 

began in November 1978, and continued throughp:ut 1980 (table 4). l,,1ells were 

drilled until appreciable flow of ground water: was reached and then were 

screened and lined with 4-inch (10-cm) PVC pipe .. Monthly samples are being 

taken by installing a portable pump and pumping the well to remove a11 water 

standing in the pipe. Only then are samples crillected. Sampling depths are 

approximately 40 ft (12.2 m) in each well (fig. 9). 

Concentrations of sodium and chlorine in analyses of shallow ground water 

suggest that ground water is essentially fresh., being little influenced by salt 

intrusion from the bayou. Salinity values from well #2 are higher possibly be­

cause well #2 lies closer to both West Bay and Chocolate Bayou than do monitor­

i hg wells #1 and #3 (fig. 9). 



Lab. No. 
Location 
Date 

c1-

S04 

N03 
F-
Na+ 
K+ 

ca++ 

Mg++ 

Si02 
B 
Mn++ 

Pb 

Ba 

NH3 
Hg 

As 

Cd 

Table 4. Pleasant Bayou geothermal test well area, 
shallow ground-water analyses.* 

80-40 80-41 80-42 80-442 80-443 
Well #1 Well #2 Well #3 Well #1 Well #2 

1/80 1/80 1/80 2/80 2/80 

llO 298 169 120 283 

18.7 34 20.5 15.7 29.1 

<0.01 0.40 <0.01 <O.l <O.l 

0.52 0.37 0.39 0.45 0.28 

154 235 81.2 123 210 

3.3 4.5 4.5 3 4.6 

99 122 122 125.4 80.3 

16.7 23.2 24.7 17.6 24 

23.4 28.2 26.3 19 22.7 

0.07 0.16 0.12 0.06 0.02 

0.03 0.28 0.16 0.04 0.27 

<0.01 <0.01 <0.01 <0.01 <0.01 

0.56 0.91 0.65 o. 21 0.37 

0.32 0.05 0.17 0.36 0.78 

<O.l <O.l <O.l 1 1 

1.4 2.6 7 1 1 

0.01 0.01 0.01 0.01 0.01 

*Data measured in mg/L. 

80-444 
Well #3 
2/80 

148 

16.1 

0.29 

0.32 

80. 9 

4.3 

92. 5 

25.7 
20.3 

0.02 

0.17 

<0.01 

0.26 
0.19 

2 

2 

0.01 

45 



Table 4 (cont.) 

Lab. No. 80-851 80-852 80-853 80-1160 80-1161 80-1162 
Location Well #1 Well #2 Well #3 Well #1 ~Jell #2 Well #3 
Date 3/80 3/80 3/80 4/80 4/80 4/80 

c1- 116 278 151 108 281 153 

S04 15.4 .26.6 17.4 17.2 27.6 18 

N03 <0.1 <0.1 <0.1 0.4 0.1 0.1 
F- 0.4 0.2 0.3 0.4 0.3 0.3 
Na+ 121 205 79 116 219 85 
K+ 3.5 5.5 4 0.5 1.5 1 
ca++ 78.3 130 132 97 129 138 
Mg++ 15.5 21 23 15.6 20.8 23.6 

Si02 19.8 23.6 21 20 23 20 

B 0.04 0.08 0.04 0.05 0.05 0.05 

Mn++ 0.04 0.24 0.13 0.04 0.24 0.11 

Pb 0.03 0.04 0.03 0.1 0.1 0.1 

Ba 0.19 0.36 0.25 0.15 0.28 0.20 

NH3 0.2 0.2 0.2 0.3 0.2 0.3 

Hg 1 1 1 1 1 1 

As <l 1 1 1 1 1 

Cd <0.01 0.01 <0.01 0.01 0.01 0.01 

*Data measured in mg/L. 
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Table 4 (cont.) 

Lab. No. 80-1467 80-1468 80-1469 80-1601 80-1602 
Location Well #1 Well #2 Well #3 Well #1 Well #2 
Date 5/80 5/80 5/80 6/80 6/80 

c1- 127 307 183 114 155 

S04 32 43 31 27 29 

N03 <O.l <0.1 <0.1 0.1 0.1 
F- 0.4 0.3 0.3 0.4 0.3 
Na+ 111 220 76.6 102 74 
K+ 0.6 1.4 1.1 0.9 1.6 

ca++ 100 130 130 99 130 
Mg++ 15 .1 20. 9 22.1 16.8 24 

Si02 20.1 24 22.2 19.7 21.4 

B <0.05 <0.05 <0.05 <0.06 <0.06 
Mn++ 0.08 0.35 0.26 0.07 0.14 

Pb <0.1 <0.1 <0.1 <0.1 <0.1 

Ba 0.18 0.28 0.20 0.16 0.18 

NH3 0.4 0.1 0.5 0.4 0.1 

Hg 1 <1 . <1 <1 <1 

As 1 2 1 1 1 

Cd <0.01 <0.01 <0.01 <0.01 <0.01 

*Data measured in mg/L. 

47 



Table 4 (cont.) 

Lab. No. 80-1686 80-1687 80-1688 80-1877 80-1878 80-1879 
Location Wel 1 #1 We 11 #2 Well #3 We 11 #1 We 11 #2 We 11 #3 
Date 7/80 7/80 7/80 8/80 8/80 8/80 

c1- 122 284 163 110 293 156 

S04 30.3 37 29.7 1.3 39.2 28 

N03 0.3 <0.1 0.1 0.4 0.1 0.2 
F·- 0.4 0.2 0.3 0.4 0.3 0.3 
Na+ 106 207 85.2 104 212 82 .8 
K+ 0.6 1.3 1.3 <1.3 1.5 1.8 
ca++ 104 128 134 100 127 142 

M,g++ 16.1 21.5 23.7 15.8 21.1 25.2 

Si02 19.5 23.7 21.4 13. 2 16.5 14.9 

B <0.06 <0.06 <0.06 0.2 0.06 0.4 
Mn++ 0.05 0.22 0.11 0.03 <0.03 0.1 

Pb <O.l <O .1 <O. l <O.l <0.1 <O.l 

Ba <0.01 <0.01 <0.01 0.1 <O.l 0.2 

NH3 0.3 0.3 0.2 <O. l 0.1 <O.l 

Hg <l <1 <1 <l <l <l 

As 1 1 3 1 3 2 

Cd <0.02 <0.02 <0.02 0.02 <0.01 0.02 

*Data measured in mg/L. 
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Table 4 (cont.) 

Lab. No. 80-1914 80-1915 80-1916 80-2341 80-2342 80-2343 
Location Well #1 Well #2 Well #3 Well #1 Well #2 Well #3 
Date 9/80 9/80 9/80 10/80 10/80 10/80 

c1- 123 299 164 112 270 174 

S04 26 33.3 24.1 26.6 34.4 27.3 

N03 0.5 0.7 0.2 2.2 0.82 0.86 
F- 0.4 0.3 . 0.3 0.4 0.3 0.3 
Na+ 113 222 95 91 200 72.4 
K+ 0.8 1.5 1.3 0.61 1.35 1 

ca++ 110 133 142 102 122 127 
Mg++ 17 • 22.4 25.3 15 20 22.2 

Si02 11.8 14.4 13.5 19.5 21.8 22 

B 0.10 0.12 0.10 <0.10 0.20 <0.10 
Mn++ 0.05 0.25 0.12 0.07 0.25 0.10 

Pb <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 

Ba 0.22 0.27 0.23 0.20 0.28 0.20 

NH3 0.3 0.1 0.1 0.15 0.21 0.11 

Hg <l <1 <1 <1 <1 1.2 

As 2 2 3 1 2 2 

Gd 0.01 0.01 0.01 0.01 0.01 0.01 

*Data measured in mg/L. 
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Appendix I: Air Quality Monitoring 
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'APPENDIX I 
. . '· 

I. GENERAL DESCRlFTIQt-r OF AIR MONITORING PROGRAM 

Radian Corporation is under contract to the University 
of.Texas, Pureau of Economic Geology, to provide ambient air 
quality monitoring at one site near Chocolate Bayou, Texas. 
This site measures and records concentrations of sulfur dioxide, 
hydrogen sulfide, methane, and particulates. A bag sample is 
collected bi-weekly and returned to Radian's Austin facilities 
and analyzed for methane. 

F:i,.gure I shows the con:figuration of this type of. moni­
toring station. The trailer provides a sturdy and protective • 
c.overing as well as mobility. Figure II shows the air monitoring 
site. 
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II. DESCRIPTION OF INSTRUMENT SYSTEMS (JANUARY-FEBRUARY) 

The ambient air monitoring station is equipped to 
monitor the parameters shown below: 

Sulfur Dioxide 
Particulates 
Methane 
Hydrogen Sulfide 

A. Air Quality Instrumentation 

I. Description 

Sulfur dioxide is measured with a Melby Model SA185-2A 
sulfur analyzer, which is an EPA-approved analyzer. This 
automated analyzer utilizes the flame photometric principle to 
measure sulfur levels with a minimum detectable sensitivity of 
5 ppb, and a linearity of ±1%. The analyzer is operated with an 
H2S scrubber to make it specific to S02 concentrations. 

Hydrogen sulfide is measured using a Meloy Model 
SA185-2 analyzer equipped with an SOx .scrubber. Specifications 
for this analyzer are the same as. for the SA185-2A. 

Methane is monitored with a Bendix Model 8200 gas 
chromatograph. This instrument uses a flame ionization detector 
and has a minimum detectable sensitivity of 5 ppb. The Model 8200 
works on a five-minute cycle, i.e. , one air sample is analyzed 
every five minutes. 

The air sample is drawn in through a glass cane and 
manifold supplied by the Ace Glass Company. The system has a 
25 mm diameter, and a constant air flow through the system is 
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• . . . 
. . 

provided by an air pump ratetj. at 60 cfm at O" head pressure. 
The manifold has sampling ports to which~" .Teflon lines to the 

. . 

instrumen.ts are connected .. All joints in the sampling system 
are secured by 0-ring compression fittings. The manifold is· 
contained in a heate.d (100°F) chamber to prevent condens.ation 
of moisture. 

The trailer has two heavy duty high volume particulate 
samplers (Hi~Vols). Fiberglass filter paper is brought to a 
controlled humidity before weighing. Each Hi-Vol has a flow 

. recorder to permit correction for changes in air flow runs for 
a 24-hpur:period (midnight to midnight), and>is. turned on and 
off by the computer. The Hi-Vols were designed f,ollowing guide­
lines rec()nmiended by the Environmental Protection Agency and 
were manufactured by Radian. 

2. Calibration 

•. ; ._·· : . • . 

.· The trailer co~tains a Meloy Model RAD-1 calibration 
unit. This unit provides· a zero air.supply and S02 ~pan gas 
from an S02 permeation tube. The calibration is automatically 
performed once a day, and is controlled by the computer. The 
S0 2 channel is first switched to zero. Then the computer monitors 

. . . . 

• the output of each analyzer. and takes a. new zero read:i,ng after a 
stable z~ro signal has been r~ached. This zero reading is com­
pared by the computer to the zero reading obtained 24 hours before, 
and if a drift in excess of.10 ppb.has occurred, an excess zero 

. drift light on· the System Status P~nel is turned on. The instru­
ments are then returned to the monitor mode, and after two· 
minutes the computer resumes data taking. 

The S0 2 permeation tubes weremanu:Eacturedby MetroriiCs 
• Association; Inc. These tubes were then individually calibrated 

for Radian by the National Bureau Of Standards . 
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The Model 8200 methane analyzer is calibrated with 

undiluted span gas. This span gas contains methane in air. The 

Model 8200 is zeroed with air from a Bendix Model 8834 zero air 

unit. In addition, the instrument is electronically re-zeroed 

at the start of every five-minute cycle. 

In addition to the daily instrument zero/spans, all 

instruments are multipoint calibrated monthly. Calibration 
I 

standards and equipment used in the monthly multipoints is 

distinct from the equipment used for daily zero/span operations. 

Quality assurance audits are performed on each instru:.. 

ment once a quarter. These audits are performed by Radian's 
Quality Assurance personnel using instrumentation and standards 
different from those used in the monthly multipoint calibrations. 

A General Metals Calibration Kit is used to calibrate 

the Hi-Vol particulate samplers. 

B. D~ta Acquisition System 

The basis of the data acquisition system is a Data 
General NOVA 1200 minicomputer. The NOVA, which has a basic 
cycle time of 1.2 µsec, is equipped with automatic program load 

and power fail/automatic restart features. The computer utilize~ 
8K 16-bit words of core memory. Analog-to-digital conversion 

is accomplished via an ADC built by Radian Corporation. The 
input/output unit for system 034 is Texas Instruments' KSR 
733 keyboard/printer. This model provides keyboard entry and 

hard copy printed output. The data are .also recorded on a 
cassette magnetic tape unit with three drives. The cassette 
unit is utilized for program storage and loading as well as 
recording. To reduce wear on mechanical parts, the power to 
the teletype and cassette units is turned on only when the 
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unit (s) is to he used. •. Severa,1 important functions in the 

instruments as well as in the computer and the trailer are 
.. . 

monitored by means of lights on a System Status ParieL The 

information displayed by these lights is written onto cassette 

tape to monitor the complete status of the system every five 

minutes. 
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III. JANUARY METHANE BAG SAMPLING PROGRAM 

Grab-bag samples are collected bi-weekly and analyzed 
for methane. The ambient air samples are collected in tedlar 
bags using a metal bellows pump connected to the ambient sample 

manifold. Each bag sample is collected over a three-hour period. 

The bag samples are returned to Austin for analysis for 

methane concentration. The analysis is performed on either a 
Bendix 8202 or a Baseline Industries Model 1030 gas chromatograph 
using a flame ionization detector. The minimum detec·::able limit 

using this technique is less than 1 ppm. 

Date 

1/ 11/79 
1/ 22/79 

Results of the bag sampling analyses are given below: 

Time 

0600-0900 

0600-0900 

Methane Concentration (ppm) 

6.52 
2. 7!+ 



RADIAN 
CORPORATION 

IV. OPERATING TIME ANALYSIS 

This section presents the operating statistics for 
each of the major _subsystems contained in the monitoring station. 
Table I shows the specific number of hours that each of these 
subsystems was inoperative for the month. The column labeled 
"DIGITIZING SYSTEM" refers to the entire data acquisition system, 

"- and downtime hours appearing in this column are hours of total 
data loss. These instances include, in addition to computer down­
time, power failures, no power available,. and self-automated 
shutdown periods such as during air conditioner malfuncticms. 

Calibration time is not considered to be downtime and 
is not included in the downtime figures. The amount of time 
u.sed in calibrating the instruments is given at the bottom of 
the downtime analysis table and is reported as total calibration 
hours for each channel for the entire month. As is evident in 
the calibration figures, channels can be calibrated independently 
of one another. No calibration time is given for particulate 
monitoring since Hi-Vol calibration occurs infrequently and only 
during the off-duty cycle for each Hi-VOl while another Hi-Vol 
is taking data. 
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TABLE 1. 
DOWNTIME HOURS FOR CHOCOLATE BAYOU, TEXAS, 1980 

(JANUARY) 
SITE 033 

DIGITIZING 
DATE SYSTEM SO2 H2S CH4 TSP 
1/ 1 0 0 0 0 0 
1/ 2 0 0 0 0 
1 / 3 0 0 0 0 0 
1/ 4 0 0 0 0 
1 / 5 0 0 0 0 
1/ 6 5 1 0 0 
1/ 7 0 0 0 0 0 
1/ 8 0 0 0 0 
1/ 9 0 0 0 0 
1 /10 0 0 0 0 0 
1/11 0 0 0 0 
1/12 0 0 0 0 
1 /13 0 0 0 0 0 
1/14 0 0 0 0 
1/15 0 0 0 0 
1 /16 0 0 0 0 0 
1/17 0 0 0 0 
1/18 0 0 0 0 
1 /19 0 0 0 0 0 
1/20 0 0 0 0 
1 /21 0 0 0 0 
1/22 0 0 0 0 0 
1/23 0 0 0 0 
1 /24 0 0 0 0 
1/25 0 0 0 0 0 
1 /26 0 0 0 0 
1 /27 0 0 0 0 
1/28 0 0 0 0 0 
1/29 0 0 0 0 
1/30 0 0 0 0 
1/31 0 0 0 0 0 

CAL TIME 32 30 31 

DATA CAPTUHE 
RATE (%) 99 99 99 100 
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Downtime Summary for January 1980 

Data recovery for air quality analyzers was very 
good, well above 90 percent for entire month. 
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V. DATA PRESENTATION AND SUMMARY 

This section includes summaries for various recorded 

data at the monitoring sites. The data presentations indicate 

the variability of pollutant concentrations with time. All 

parameters, except suspended particulates (24-hour samples), 

are sampled once each second, but recorded as five-miuute 

arithmetic averages of the one-second samples. The master data 

base from which the data tables in this report were generated 

consists of hourly averages computed from the 12 five-rrinute 

averages recorded for each hour. This averaging technique tends 

to smooth instantaneous maximum values. 

Inherent in any data acquisition system is :.:-andom 
noise, both from the recording instruments and quantization 

in the analog-to-digital conversion. The lower threshold for 

all analytical instruments is twice the maximum noise level 
generated by the instruments. This lower threshold is 5 ppb for 

all of these instruments. Therefore, any values appearing in 

the data presentations that are less than 5 ppb indicate only a 

trace of pollutant in question and should not be construed to 

be absolute levels. In addition, when concentration levels 
drop below the lower threshold, the recorded quantity is simply 

random noise and averages tend toward zero. If a zero concen­

tration appears in the data presentation, this does not indicate 

absolute zero concentration. 

All pollutant data (except for particular data) are 

taken at the monitoring site in integer parts per billion (ppb) 

but are presented here in micrograms per cubic meter (µg/m 3) 
assuming standard temperature and pressure of 25°C and 760 mm Hg 

(1013.2 millibars), respectively. The scale factors required 
to convert µg/m 3 at standard conditions back to ppb for the 

various pollutants are given in the following table. 
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Pollutant 
To Convert µg/m 3 at 25°C and 
760 rmn Hg to ppb Multiply by 

). 

.384 

.723 

1.536 

The units of the air quality para.meters are given at 

the top of each table. It should be noted here.that inside 

temperature is monitored and recorded as a functional part of 

the system hut is not presented in this report. 

It should be noted, that the S0 2 scrubber was installed 

on the H2 S analy:zer on 16 August 1978 at 0935. • Data from that 

analyzer from 0935 on -that date are .. H2 S data. Prior to 16 August, 

the data represented total sulfur measurements. 

_Table II presents the national ambient air quality 

standards (NAAQS) for criteria poll.utan ts. • 
. .• .• .. -.·.. . . ., . . 

Table III displays the daily and monthly statistics • .. -

for the monitoring station for the month. •• To insure statisti.cal 

signi.ficance, and to reduce the poss.ibility of •introducing a 

bias in the presentation, averages are c~mputed only when at -

least 50 percent of the hourly averages subject to averaging 

are present. If less than the required: number of hourly values 

are present-. for a· particula:t patamete~, • that entry will be blank. 

The number of values present £Or a particular parameter is de­

fined as the total possible number of hourly values for the 

averaging period. l.ess the computer downtime less· the channel 

downtime less the channel calibration time. A blank entry in:.. 

dicates an insufficient number .of hourly values present -for. that 

day .• The averages in Table III' ar~ arithmetic averages of the 

hourly averages with the follqwingexception: 

69 
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Particulate monthly averages are computed 
as the geometric mean. 

Table IV indicates the five largest averages for 
various averagiilgtimes. The table shows the period of time 
covered by the average. Maxima are chosen so that time segments 
are independent. The maximum averages reported are found using 
a 'sliding average' technique with the exception of the 24-hour 
particulate average, which is computed from midnight to midnight. 
For all averaging times, the sliding average is stepped one 
sample at a time. Fer averaging times less than or equal to 8 
hours, 100 percen.t of the hourly averages must be presen.t to 
compute a sliding average. Averaging times greater tha,n 8 hours 
require 90 percent. Whether or not a sliding average :i.s computed 
is solely determined by the number of samples present :i.n that 
averaging time and is independent of daily or monthly averaging 
criteria. This sliding average technique conforms to the 
rnethodology described in the EPA Guideline Series, OAQPS 
No. 1. 2-008, revised February 1977, entitled "Guidelines for 
the Interpretation of Air Quality Standards." 

Table V presents hourly averages of the recorded 
parameters. All daily (right-hand column), diurnal (bottom 
line), and monthly (bottom) averages are arithmetic averages of 
the associated hourly averages. For all parameters, a blank 
entry in the hourly average table indicates that less than one­
third (i.e., less than 4) of the five~minute averages for that 
hour are present. 

Times given in the data presentai:ions correspond to 
the appropriate local times, i.e. , Central Daylight Savings 
Time or Central Standard Time, depending on the time of the year. 



TABLE .2 

FEDERAL AND TEXAS STATE AMBiENT AIR guALITY STANDARDS ( JANUARY} 

Special . • vg/m; 
Acency Pollutant Conditions Primary (PPM) 

. i.ig/m, 
s·econdary (J.>PM) 

Federal· .·.·[· .•.. so2 
Annual.· 80 .03 

and •.. .. 24-Hour* 365 .14 
Texas .· .. •• 3-Hour* . ' 1300 .s 

I so, 
•. All Counties JO-Minute** 1061 •· .4 
• Except. 

Texas Harris, 
Galveston JO-Minute** 743 .28 

l • Orange, 
Jefferson JO-Minute** 849 .32 

Federal { ParUculato • ·.Annual)'<** 75 60 

and 24-Uour*· 260 150 
Texas. ' 

( Paiti<~lat, . ·• 

5-Hour** 100 

Texas. 3-Hour*'I\'. 200 ---
1-Hour** 400 

·Federal 
ro. 

8-'-Uour* 10,000 9. 10,000 
and 1 . .:.11our* 40,000 ., 35. 40,000 35. 

Texas 

Federal. 
f Photochemical Oxidant 

• 1.,-Hourt .. 235 •.• .12 235 .12 
IIC 6-9 a.m. 3-llour* 160. .24 160 .24 

and l (Non-Methane) 

Te)(as I N02 Annual .. ·100 ,05 100 .05 

*N'ot t.o be exceeded m9re than once per year. 

**Texas i;;p(;!cial regulatfons. Single plant soµrce may not exce~d these ambient ·1evela in 

Texa~ at any pointj at ~ny time. 
-...J - ***Geome~ric Mean. ' ' 

tThe expected number of exceedances not to o~clir on mor~ than one calendar day per year. 
( 
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TABLE 3. DAILY AVERAGES FOR JAN 11980 THRU JAN 31 1980 

SULFUR DIOXIDE (UG/M**3) HYDROGEN SULFIDE ( UG/M*,:'3) 

033 

METHAKE((UG/M**3)Xl0**-l) 

0~ SITE 033 
DATE 

====~========================================= =============== =======-= ====-==-----------------------------
JAN 01 0.2 0.0 131.3 
JAN 02 0.0 0.0 114.2 
JAN 03 0.0 0.0 118.2 
JAN 04 0.0 0.0 122.1 
JAN 05 0.0 0.0 129.4 
JAN 06 0.0 0.0 104.6 
JAN 07 5.0 0.0 117.3 
JAN 08 2.6 0.0 130.6 
JAN 09 5.6 0.0 135.4 
JAN 10 0.0 0.0 118.7 
JAN 11 0.0 0.0 111.3 
JAN 12 0.0 0.0 110.7 
JAN 13 0.0 0.0 109.8 
JAN 14 0.0 0.0 111.7 
JAN 15 0.0 0.0 116.6 
JAN 16 0.0 0.0 115.6 
JAN 17 0.0 0.0 126.7 
JAN 18 0.6 0.0 153.7 
JAN 19 0.0 0.0 118.9 
JAN 20 0.0 0.0 114.3 
JAN 21 0.0 0.0 102.5 
JAN 22 0.0 0 .1 110.1 
JAN 23 0.0 0.0 112.8 
JAN 24 0.0 0.0 119.2 
JAN 25 0.0 0.0 113.0 
JAN 26 1.1 0.0 146.0 
JAN 2? 0.0 0.0 131.5 
JAN 28 0.0 0.0 126.9 
JAN 29 0.0 0.0 138.0 
JAN 30 0.0 0.0 131.0 
JAN 31 0.0 0.0 122.2 

---=;;=·========================.:~;:. ==-= --=-===·==,-·==================::.:==·=============== '=======· ======:::== ·=========·=== 
JAN 01 -31 0.5 0.0 121.5 
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CORPORATION 

TABLE 3. DAILY AVERAGES FOR JAN 1 1980 THRU JAN 31 1980 (cont.) 

TOTAL SUSPENDED PARTICULATE(UG/M**3) 

SITE 033 
DATE 

=====================-========-=========· ·===============================================================-----
JAN 01 
JAN 02 
JAN 03 
JAN 04 
JAN 05 
JAN 06 
JAN 07 
JAN 08 
JAN 09 
JAN 10 
JAN 11 
JAN 12 
JAN 13 
JAN 14 
JAN 15 
JAN 16 
JAN 17 
JAN 18 
JAN 19 
JAN 20 
JAN 21 
JAN 22 
JAN 23 
JAN 24 
JAN 25 
JAN 26 
JAN 27 
JAN 28 
JAN 29 
JAN 30 
JAN 31 

17.0 

20.0 

40.0 

23.0 

41.0 

24.0 

39.0 

25.0 

17.0 

45.0 

42.0 
--- - ----- -- --- - - - - - - - --- ---------------------------------------------==-=== ======== == 
JAN 01 -31 

'-l 
w 

28.4 
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CORPORATION 

--..J 
.j:::, TABLE 4. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR JAN 1, 1980 - JAN 31, 1980 

SITE 033 

1. 1/ 7(17:0~-20:00) 38.0 
2. 1/ 9( 5:00- 8:00) 27.6 
3. 1/ 8(17:00-20:00) 17.3 
4. 1/ 9(21:00- 0:00) 15.0 
5. 1/26(10:00-13:00) 8.6 

SULFUR DIOXIDE (UG/M**3) 
3-HOUR 

--------------------------------------~---------------------------------------------------------------------

SITE 033 

1. 1/ 8( 8:00- 8:00) 
2. 1/ 6(20:00-20:.00) 
3. 1/ 9( 8:00- 8:00} 
4. 1/25(13:00-13:00) 
5. 1/17(15:00-15:00) 

6.1 
4.8 
1.8 
1.1 
0.5 

SULFUR DIOXIDE (UG/M**3) 
24-H0UR 

------------------------------~----------------------------------------------------------------~------------

SITE 033 

1. 1/28( 0:00- 0:00) 45.0 
2. 1/31( 0:e0- 0:00) 42.0 
~. 1/13( 0:00- 0:00} 41.0 
4. 1/ 7( 0:00- 0:00) 40.0 
5. 1/19( 0:00- 0~00) 39.0 

TOTAL SUSPENDED PARTICULATE (UG/M**3} 
24-H0UR 

--~------------~----------------------------------------------------------------------------------~----------
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CORPORATION 

TABLE 4. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR JAN 1, 1980 - JAN 31, 1980 

SITE 033 

(cont.) " 

HYDROGEN SULFIDE (UG/M**3) 
1-ROUR 

--------------. -· ---- .--·---------

1. 1/22(12:00-13:00) 3.0 
2. 1/ 1( 1:00- 2:00) 0.0 
3. 1/ 1( 2:00- 3:00) 0.0 
4. 1/ 1( 3:00- 4:00) 0.0 
5. 1/ 1( 0:00- 1:00) 0.0 

---------------------------------------------~--------------------------------------------------------------

SITE 033 

1. 1/18( 6:00~ 9:00) 228.3 
2. 1/ 1( 6:00- 9:00) 175.0 
3 . 1/ 5 ( 6 : 0 0 - 9 : 0 0) 168 . 0 
4. 1/29( 6:00- 9:00) 159.0 
5. 1/ 9( 6:00- 9:00) 145.3 

METHANE ((UG/M**3)X10**-l) 
6-9 AM 

-- ----- ---------------------- -- --------- ------------ ----- ------------------ ---------------~------~-

SITE 03~ 

1. 1/ 7(18:00-19:~0} 81.0 
2. 1/ 9( 6:00- 7;0~) 57.0 
J. 1/ 9(22:00-23:~0} 39.0 
4. 1/ 8(18:00-19:00) 34.0 
5. 1/ 9( 7:00- 8:00) 26.0 

SULFUR DIOXIDE (UG/M**3) 
1-HOUR 

- - -------------- -- ---- -- ---- ----------------------------- ----------.----------------------- -- ----

-..J 
U1 
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CORPORATION 

-,....J TABLE 5. HOURLY AVERAGES OF SULFUR DIOXIDE ( UG/M**3) 
0-, 

TRAILER NO. - 33 PERIOD( 1/ 1/80 TO 1/31/80) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 MEAN 

DAY 

1 0 0 0 0 . 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
2 0 0 0 0 . 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
3 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
4 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 i 0 0 0 0 0 . 
5 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
? 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 10 81 23 0 0 0 0 5 . 
8 0 0 0 0 . 0 0 0 0 0 0 3 5 0 0 0 0 5 34 13 0 0 0 0 3 . 
9 0 0 0 0 . 0 57 26 0 0 0 0 0 0 0 0 0 0 0 0 0 3 39 3 6 . 

10 0 0 0 0 . 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
11 0 0 0 0 . 0 0 '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
12 0 0 0 0 . 0 0 0 0 0 0 0· 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
13 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
14 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
15 0 0 .0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
1e 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
17 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
18 0 0 0 0 . 0 0 0 0 0 5 0 0 0 8 0 0 0 0 0 0 0 0 0 1 . 
19 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
20~ 0 0 0 0 .- 0 0 0 0 0 0 0 0 0 0 0 :0 0 0 0 0 0 0 • 0 0 . 
21 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
22 0 0 0 0 . 0 0 0 0 0 . . . 0 0 0 0 0 0 0 0 0 0 0 0 0 . . . 
2~ 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
24 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
25 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. . 
26 0 0 0 0 . 0 0 0 0 0 0 0 26 0· 0 0 0 0 0 0 0 0 0 0 1 . 
27 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 0 0 0 0 . 0 0 0 0 0 0 0 0 .0 0 0 n 0 0 0 0 0 0 0 0 . Kl 

?9 0 0 0 0 . 0 0 0 0 e 0 0 0 0 li'I li'I 0 r,. 0 0 0 0 0 0 0 . .., - "" 30 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
31 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
. MEAN 0 0 0 0 0 2 l 0 0 0 0 1 0 0 0 0 0 4 1 0 0 1 0 

TOTAL NUMBER. OF OJ:SERVATIONS == 706 MEAN= 0.5 
INI'.ICATES CALIBRATION FOR THE HOUR 
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CORPORATION 

TABLE 5. HOURLY AVERAGES OF HYDROGEN SULFIDE (UG/M**3) (cont.) 

TRAILER NO. - 33 PERIOD ( 1 / 1 /80 TO 1/31/80) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 MEAN 

DAY 

1 0 0 0 0 : • 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 
2 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
3 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
4 0 0 0 0 . 0 0 0 0 0 0 0 0 IO 0 0 0 0 0 0 0 0 0 0 0 . 
5 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
8 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
9 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

le 0 ·0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
11 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
12 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
13 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
14 0 0 0 0 : 0 0 0 0 0 0 '1 0 0 0 0 0 0 0 0 0 0 0 0 0 
15 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
16 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
17 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
18 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
19 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
20 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
21 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 ,0 0 0 0 0 0 0 0 0 0 . 
22 0 0 0 0 . 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 . 
23 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
24 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
25 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
26 0 0 0 0 . 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
27 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
29 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
30 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
31 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

MEAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL NUMBER 0~ OBSERVATIONS= 709 MEAN= 0.0 
INDICATES CALIBRATION FOR THE HOUR 

--.J 
--.J 



CORPORATION 

--.J '!'ABLE 5. HOUHLY AVERAGES OF MET HA NE ( ( UG /M**3) X 10':<*.,.1) (cont.) (X) 

TRAILER NO. - 33 PERIOD( 1/ 1/80 TO 1/31/80) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 MEAN 

DAY 

1 140 147 143 135 :147 157 175 19.3 144 124 116 116 115 114 115 116 117 118 115 118 119 117 120 131 
2 134 124 115 112 :121 118 138 126 121 113 106 107 107 107 106 106 113 112 109 106 106 109 110 114 
3 114 111 106 104 :105 114 123 127 128 123 123 126 126 123 121 119 118 119 116 115 118 117 122 118 
4 119 118 120 124 :120 123 130 131 1~0 126 124 125 121 118 117 115 120 120 124 122 121 120 120 122 
5 120 120 121 121 :192 187 149 168 145 127 117 127 131 121 114 113 112 112 115 112 116 116 120 129 
6 119 109 109 109 100 102 103 102 103 102 102 102 101 101 102 103 109 106 104 105 
7 106 106 105 105 :107 105 107 108 119 118 120 122 124 128 124 122 132 138 129 115 114 117 126 117 
8 135 140 163 131 :132 135 136 129 127 127 128 128 125 122 120 118 141 148 139 124 119 119 118 131 
9 141 172 163 160 :1E5 172 135 129 124 120 119 117 121 122 123 122 121 126 127 136 129 123 118 135 

10 116 117 117 117 :146 136 127 127 125 134 131 130 123 127 127 119 113 107 102 97 97 97 98 119 
11 101 99 100 100 :103 104 109 114 113 112 111 110 109 112 108 110 116 122 120 116 119 128 125 111 
12 129 117 109 110 :109 107 107 106 108 108 109 109 107 106 109 111 112 112 111 114 112 112 113 111 
13 114 112 112 112 :112 112 109 108 110 111 108 106 108 110 108 108 109 108 108 111 115 109 106 110 
14 105 107 108 108 :108 109 117 124 104 113 111 109 107 105 1~5 109 115 119 114 115 112 119 125 112 
15 120 116 111 121 :120 123 122 128 119 114 114 114 112 114 113 112 113 111 113 115 115 120 122 117 
16 124 128 135 139 :146 127 118 118 117 112 108 104 102 108 104 104 105 106 104 101 105 123 121 116 
17 114 109 101 101 :130 130 137 143 140 128 126 11€ 107 116 109 118 116 127 121 121 132 184 188 127 
18 188 192 202 192 :285 257 229 199 139 136 118 112 114 115 113 118 127 116 115 118 118 116 117 154 
19 112 115 115 117 :119 118 116 115 115 117 117 115 114 118 126 127 124 123 123 128 125 120 116 119 
20 121 126 123 124 :124 129 122 122 124 121 117 119 134 110 109 98 100 97 102 100 97 103 106 114 
21 111 111 105 106 :102 102 103 100 105 110 106 95 94 S3 93 95 98 96 104 101 113 113 101 102 
22 98 95 93 93 : 94 93 96 121 127 :128 121 118 120 119 116 118 114 112 109 113 113 ]\1 110 
23 112 113 112 111 :111 110 111 111 112 114 114 112 110 109 108 110 110 111 115 114 120 119 125 113 
24 126 123 124 119 :123 122 133 154 146 128 120 111 112 111 108 108 109 109 110 110 112 112 111 li9 
2:: 109 109 108 1.07 :108 112 113 120 122 123 121 117 112 110 110 110 112 111 112 114 114 113 113 113 
26 114 117 123 113 :134 125 138 152 197 201 224 179 169 158 144 132 126 122 132 126 127 139 162 146 
27 163 176 142 140 :144 131 134 126 125 119 120 128 132 131128 122 119 119 121 130 128 121 125 131 
28 132 134 167 157 :138 124 124 123 138 122 120 118 120 118 115 119 117 118 121 128 121 121 124 127 
29 121 120 123 123 :157 154 161 162 152 150 145 145 1~9 13A 133 1~0 130 132 131 132 132 134 131 138 
30 135 130 143 133 :135 127 143 145 153 159 161 117 105 104 105 108 107 149 127 128 131 133 136 131 
31 132 128 129 125 :124 123 121 118 118 120 120 121 121 120 121 123 121 119 120 119 122 122 123 122 

MEAN 123 124 125 122 133 130 129 131 127 124 123 119 117 116 115 114 116 117 117 116 117 120 121 

TOTAL NUMBER OF OBSEBVATIONS::: 708 MEAN ::: 121.5 
: INDICATES CALIBRATION FOR THE HOUR 
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VI. FEBRUARY METHANE BAG SAMPLING PROGRAM 

Grab-bag samples are collected bi-weekly and analyzed 
for methane. The ambient air samples are collected in tedlar 
bags using a metal bellows pump connected to the ambient sample 

manifold. Each bag sample is collected over a three-hour period. 

The bag samples are returned to Austin for analysis for 

methane concentration. The analysis is performed on either a 
Bendix 8202 or a Baseline Industries Model 1030 gas chromatograph 
using a flame ionization detector. The minimum detectable limit 

using this technique is less than 1 ppm. 

Date 

2/5/80 
2/19/80 

Results of the bag sampling analyses are given below: 

Time 

0600-0900 

0600-0900 

Methane Concentration (ppm) 

6.51 
1. 83 
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TABLE 6. 
DOviNTIME HOURS FOR CHOC.QLATE BAYOU, TEXAS, 1980 

(FEBRUARY) 
SITE 033 

DIGITIZING 
DATE SYSTEM SO2 E2S CH4 TSP 
2/ 1 0 0 0 0 
2/ 2 0 0 0 0 
2/ 3 0 0 0 z 0 
2/ 4 0 0 0 0 
2/ 5 0 0 1 0 
2/ 6 e 0 0 0 0 
2 I 7 0 0 0 0 
2/ 8 1 0 0 0 
2/ 9 0 0 0 0 0 
2/10 0 0 0 0 
2/11 0 0 0 0 
2/12 0 0 0 0 0 
2/13 0 0 0 0 
2/14 0 0 0 0 
2/15 20 0 0 0 24 
2/16 24 0 0 0 
2/17 24 0 0 0 
2/18 12 0 'a 0 
2/lS 0 0 0 e 0 
2/20 0 0 0 0 
2/21 0 0 0 0 0 
2/22 0 0 0 0 
2/23 0 0 0 0 
2/24 0 0 e e 0 
2/25 0 0 0 0 
2/26 0 0 0 0 
2/27 0 0 0 0 0 
2/28 0 0 J 0 
2/29 e, 0 1 0 

CAL TIME 27 26 28 

TATA CAPTURE 
RATE('%.) 88 88 88 89 



RADIAN -
Downtime Summary for February 1980 

Downtime during the month was caused by a faulty power 
supply in the data acquisition system which failed on February 15. 
A new power supply was installed on the 18th and no further 

downtime occurred during the month. 

81 



TABLE 7 
00 -----
N 

FEDERAL AND TEXAS STATE AMBIENT AIR QUALITY STANDARDS (FEBRUARY) 

AGency Pollutant 
. Spe<::ial 11g/m 3 µg/m' 
Conditions Primary (PPM) Secondary (PPM) 

Federal 
[ so, 

Annual 80 .03 

and 2L1-llour* 365 .14 

Texas 3-Hour* --- 1300 . 5 

f so, 
All Counties 30-Minute** 1061 .4 

Except 

Texas Harris, 
Galveston JO-Minute** 743 .28 

l Orange, 
J(lfferson 30-Minute** 849 .32 

Federal { Particulate Annual•~** 75 60 

and 24-llour* 260 150 
Texas 

{ Particulate 

5-Hour*-I< 100 
Texas 3-llour1'* 200 

1-llour*>~ L,00 

Federal ( co 8-Hour7' 10,000 9. 10,000 9. 
and l-llour1< 40,000 35. 40,000 35. 

Texas 

Federal 
r Photochemical Oxidant 

1-llourt 235 .12 235 .12 

and IIC 6-9 a.m. 3-Jlour* 160 .24 160 . 2l1 
l (Non-Methane) 

Texas I NO Annual 100 ,05 100 .05 
2 

*Not to be exteeded more than once per year. 

**Texas special regulations. Sj_ngle plant source may not exceed these ambient levelS in 

Texns at any point, at any time. 

1do'<Geomctric Mean. 

tThe expected number of exceedances not to occur on more than one calendar day per year. 



SITE 
DATE 

L . h - •• • ____ i ~ _.,, .. i,.J ___ ✓ ''&..LLJ·,j 
CORPORATION 

TABLE 8. 

SULFUR DIOXIDE (UG/M**3) 

ro3 

DAILY AVERAGES FOR FFB 1 1980 TilRU FEB 29 1980 

HlDROaEN SULFIDE (UG/M**3) 

033 

ME'l'HAl'JE ( (UG/M**~.) X H?,**-1) 

033 

=-=== = =-============================== ===✓= = = = ======== == ==================~===== =================== 
FEB 01 0.0 0.0 121.3 
FEB 02 0.0 0.0 139.4 
FEB 03 0.0 0.0 141.6 
FEB 04 0.0 0.0 140.4 
FEB 05 0.0 0.0 129.6 
FEB 06 2.3 0.0 168.0 
FEB 07 0.0 0~0 143.4 
FEB 08 0.0 0.0 120.3· 
FEB 09 0.0 0.0 118 .1 
FEB 10 0 .e · 0.0 120.0 
FEB 11· 0.0 0.0 128.9 
FEB 12 0.0 0.0 141.0 
FEB 13 0.0 0.0 124.6 
FEB 14 0.0 0.0 131.3 
FEB 15 
FEB 16 
FEB 17 
FEB 18 0.0 0.1 110.8 
FEB 19 0.0 0.0 105.1 
FEB 2~ 0.0 0.0 99.4. 
FEB 21 0.0 0.0 106.5 
FEB 22 0.0 0.0 114.0 
FEB 23 0.0 0.0 111.5 
FEB 24 0.0 0.0 121.9 
FEB 25 0.0 0.0 118.3 
FE.B 26 1.1 0.0 112.5 
Ji'E.B 27 0.0 0.0 112.8 
FEB 28 0.0 0.0 99.4 
FEB 2G 0.0 0.0 95.4 

----. -.- - .. _:'' : ____ ._. ----. - ·-. ---·-·- '--:---·. ---·· -·.· ·. -· -·;_ '·.· -----.' ·.- •. _______ ,_ .-·----·=--=·-::::::.===·====---···--·-·-_:~---------·-...:.. ____ . ..:...:.. -·-

.E'EB 01 -2S 

00 w 

0.1 0.0 122.5 
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TABLE 8. DAILY AVERAGES FOR FIB 1 1980 lHRU FEB 29 1980 (cont.) 

TOTAL SU3PENDED PARTICULATE(UG/M**3) 

SITE J33 
BATE 

--------------------------- ------------------- --------- ----- ------------------------ ~-----=--=--======== 
FEB 01 
FEB 02 
FEB 03 40 .. 0 
F'1B 0~ 
F'EB 05 
FEB 06 40.0 
FEE 07 
FEB 08 
.fEB 09 26.0 
FEB 10 
FEB 11 
FEB 12 27.0' 
FEB 13 
FEB 14 
FEB 15 
FEB 16 
FEB 17 
FEB 18 
.l!'EB 19 23.0 
FEB 20 
EEB 21 37.0 
FE:B 22 
FEB 23 
fEB 24 44.0 
FEB 25 
FEB 26 
FEB 27 38.0 
FEB 22 
FEB 29 

---=---------------------------~ ---------- ------------------------------- ------ ----------------~---~---~. 
FEB 01 -29 33.5 
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TABLE 9. THE FIVE MAXIMUM INDEPEWDEN~ SLIDING AVERAGES FOR FEB 1, 1980 - FRB 29, 1980 

SITE 033 

SULFUR DIOXIDE (UG/M**3) 
3-HOUR 

' ---------------. ------------ ··----·-· 

1. 2/ 6( 0:00'-" 3:00) 1?.3 
2. 2/26(16:00--.19.:0.0) B.6 
3. 2/ 1 ( 9: 00-12 :00) 0 . 0 
4. 2/ 1(12:00-15:00) 0~0 
5. 2/ 1(15:00-18:00) 0.0 

------.--------------· -- --·· --------· -· .. ---- ' -- '---- ·--·------=------------------------ ·--· ·------- ' - . ' .. ------ , _____ _ 

SITE 033 

1. 2/ 5( 3:00- 3:00) 2.1 
2. 2/25(19 :00-19.: 00) 1. 1 
3. 2/ 2( 0:00- 0:00) 0.0 
4. 2/ 3( 0:00- 0:00) 0.0 
5. 2/ 4( 0:00- 0:00) 0.0 

SULFUR DIOXIDE (UG/M**3) 
24-HOUR 

' •• ---- -----'. , ••• ----- - ·-· ---- •• ·- , •• - '' .• ,. ·- ,.·'• '-· ----- ·-··-· ·----· ---·.---. -- ·--·-· --·. ·-·. - •• --·· - .·- •• ••. ·-· -···-. 

SITE 033 

1. 2/24( 0:00- 0:00) 
2. 2/ 6( 0!00- 0:00) 
3. 2/ 3{ 0:00- 0!00) 
4. 2/27( 0:00- 0:00) 
5. 2/ 21 ( 0 : 0 0 - 0 : 0 0 ) 

44.0 
40.0 
40.0 
38.0 
37.0 

TOTAL SUSPENLED PARTICULATE (UG/M**3) 
24-HOUR 

--· ·------- ·-----. :------ .-----·-. -·: ,.,----' .----·- ··---· --·. ·- -----. ·---- •• ' - ·---- ·---------- ·----- :--------------~--

co 
(.Tl 
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TABLE 9 .. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR FEB 1, 1980 - FEB 29, 1980 
(cont.) 

SITE 033 

1. 2/18(12:00-13:00) 
2. 2/26(18:00-19:00) 
3. 2/ 1( 2:20- 3:00) 
4. 2/ 1( 3:00- 4:00) 
5. 2/ 1( 1:00- 2:00) 

1.0 
1.0 
0.0 
0.0 
0.0 

HYDROGEN SULFIDE (UG/M**3) 
1-HOUR 

-------------------------------------------------------------------~-------------~---------~----------------

SI'IE 033 

1. 2/ 6( 6:00- 9:00) 241.6 
2. 2/12( 6:00- 9:00) 169.6 
3. 2/ 4{ 6:00- 9:00) 166.6 
4. 2/ 5( 6:00- 9:00) 158.6 
5. 2/ 3( 6:00- 9:00) 158.0 

SITE 033 

1. 2/ 6( 1:00- 2:00) 42.0 
2. 2/26(18:00-19:00} 26.0 
~- 2/ 6( 2:00- 3:00) 10.0 
4. 2/ 1( 3:00- 4:00) e•. 0 
5. 2/ 1( 2:00- 3:00) 0.0 

METHANE ((UG/M**3) X 10**-1) 
6-9 AM 

SULFUR DIOXIDE (UG/M**3) 
1-HOUR 

- ---- --------~-----------------------.---------------------------------
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TABLE 1.0. HOURL.Y AVERAGES OF SlJLFUR DIOXIDE (UG/M**3) 
TRAILER NO. - ~3 PERIOD{ 2/ 1/80 TO 2/29/80) 

HOUR 
i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 •• 16 17 18 19 20 21 22 23 24 MEAN 

DAY 

1 0 0 0 0 .. 0 0 0 0 0. 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 .. 
2 0 0 .0 0 .. 0 0 .. 0 0 0 0 0 0 0 0. 0 0 0 0 .0 0 ·0 0 0 .·• ~ . 
3 0 0 0 0 ·• 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 . 
4 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 .0. 0 0 0 0 0 0 . 
5 0 0 0 0 .: •. 0 • Jil 0 0 0 0 :tJ 0 0 0 0 0 0 ·0 0 0 0 e 0 0 
6 0 42 10 0 : 0. 0 0 0 0 0 0 0 0 0 0 0 0 0· 0 0 0 0 0 2 

.. 

. '] 0 0 0< 0 . 0 •···0 .0 • 0 0 ·. 0 0 0 0 0 0 0 .. 0 0 0 :2J 0 0 · .. 0 .. • 0 . 
··e 0 0 0 . : . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 .0 .·· :0 ..• 

9 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·0 0 .,0 
'. ,: 

10 0 0 0·· .~, •· . 0 0 0. • 0 · 0 0 0 0 0 0 0 0 0 0 0 0 ·0 0 ·0 ;.0·· ·• 
1.1 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 ·. 0 0 0 0 0 0 0 . 
12 . 0· 0 0 0 . 0 0 0 0 0 • 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 .· a . 
13 0 0 0· 0 : 0 .0 0 0 0 0 0 0 0 0 0 0• 0 0 0 0 0 0 0 0 
14 . 0 0 0. 0 . 0 0 0 0 0. 0 0 0 0 0 0 0 eJ 0 0 0. 0 0 ... · 0 · 0 . 
1• i;: 0 0· 0 0 0 _._ .... .. 

16 
17 
18. 0 0 ·0 0 0 0 0 0 0 0 0 0 0 
19 0 0 0 0 . 0 0 0 ·0 0 0 0 0 0 0 0· 0 0 0 0 0 0 0 0 0 ·• 
21?} 0 0 ·. 0 0· . 0 0 0 0 0 0 0 .. 0 0 0 0 0 0 0 0 0 0 . 0 Q} i2l .. 

21 0 0 0 0 : . 0 • 0 0 0 :'· 0 0 0 0 .'0 0 0 0 ·0 0 0 0 .· 0 0 0 
2~ 0 0 0 0 . 0 0 0 0 0 0· 0 .. e 0 0 0 0 0 0 0 0 . ·0 0· 0 ··0·. ·• 
23 · 0 0 0 .. 0 . 0 0 0 0 .. 0 0 0· 0 0. 0. 0 0 0 ·. 0· 0 0. 0 0 0 ~ . ·• 
24 0 0 0 0 . 0 0 0 0 0 0 •0· .• 0 0 0 0 0 0 0 0 0 . 0. 0 0 0 .. 
25 0 . 0 • 0 0 . 0 .0 0 0 0. 0 0 . 0 0 0 0 0 0 0 0 0 0· 0 0 . . •. 
26 .0 0 0 0 . 0 0 0 0 0 ··0 .. 0 •0 0 0 0 0 0 26 0 0 0··· 0- 0: i . 
2? 0 0 0 0 : 0 0 0 0 .• 0 0 ... 0 · 0 0 0 0 0 0 0 0 0 . 0· 0 0 0 
28 0 0 0 .0 . 0 • . 0 0 0 0 0 0 0 .0. 0 0 0 0 0 0 .·. 0 0 0 0 0 . 
29 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·0 0 . 
.MEAN 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

TOTAL NijMBER OF OBSERVATIONS= 588 MEAN = 0.1 
IKDIC1TES ·CALIBRATION FOR THE HOUR 

co 
-..J 
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C):;) TABLE 10. HOURLY AVERAGES OF HYDROGEN SULFIDE (UG/M**3) (cont.) 
co 

TRAILER NO. - 33 PERIOD( 2/ 1/80 TO 2/29/80) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 :?~ 24 MEAN 

DAY 

1 0 0 0 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 0 0 0 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 

4 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
5 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
e 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
7 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
8 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
9 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

10 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
11 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
12 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0- 0 0 0 0 0 
13 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
14 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
15 0 0 0 0 0 
16 
17 
18 1 0 0 0 0 0 0 0 0 0 0 0 0 
19 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
20 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
21 0 0 0 0 : 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
22 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2~ 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
24 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
25 0 0 0 0 . 0 0 0 0 e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
26 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 . 
27 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
29 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

MEAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL NUMBER OF OBSERVATIONS= 587 MEAN = 0.0 
INDICATES CALIBRATION FOR THE HOUR 



' __ / l.J -·~ --~--~ '-j 
CORPORATION 

TABLE 10. HOURLY AVERAGES OF METHANE((UG/M**3) X 10*~-1) (cont.) 
TBA ILER NO. - 33 PERIOD( 2/ 1/80 TO 2/29 /80) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 MEAN 

DAY 

1 125 122 120 119 :119 118 118 117 115 116 115 115 116 114 115 122 133 153 132 120 123 122 122 121 
2 121 168 254 187. :138 135 133 ~27 136 138 123 121 125 127 128 130 128 135 130 132 134 130 127 l 'ZQ ._,_ 

3 133 140 185 168 :156 161 155 158 154 144 135 127 131 124 120 123 125 131 130 132 137 135 153 142 
4 178 167 155 149 :161 154 178 168 222 142 137 120 121 118 114 113 114 124 129 126 114 113 113 14.0 
5 112 127 118 118 :124 149 173 154 126 126 111 107 107 107 121 130 139 138 133 130 132 149 150 130 
6 220 309 287 273 :199 254 240 231 190 154 124 118 119 119 118 119 112 110 111 110 109 116 121 168 
7 128 122 119 205 :130 194 127 115 146 127 126 132 139 195 128 129 112 111 116 122 115 191 269 143 
8 303 154 113 :106 103 103 102 101 101 101 101 101 101 101 101 102 126 123 124 123 130 126 120 
9 127 124 123 123 :128 123 126 120 118 116 116 116 114 112 111 113 113 114 114 116 117 117 116 118 

10 116 117 118 116 :115 115 116 116 116 115 116 117 119 122 120 117 120 127 129 131 138 122 123 120 
11 128 126 128 129 :166 122 129 144 140 137 145 126 118 122 121 121 123 118 120 128 121 123 129 129 
12 168 176 171 174 :245 210 16~ 136 133 125 120 119 121 121 120 121 116 117 117 116 119 118 116 141 
13 120 122 122 131 :132 128 126 130 135 130 120 109 110 112 112 116 122 131 132 130 130 132 133 125 
14 132 126 117 124 :169 135 120 128 134 139 133 133 128 126 127 129 128 127 130 131 128 133 144 131 
15 139 131 125 126 130 
16 
17 
18 112 113 116 115 109 1~8 107 109 111 113 111 106 111 
19 108 109 124 107 :104 103 107 116 104 102 102 102 102 102 101 101 102 103 102 104 104 106 103 105 
20 102 102 101 101 : 101 101 100 99 98 98 99 128 95 96 95 97 97 95 97 95 97 96 96 S9 
21 S6 9€ 9~ 96 :100 9S 101 107 . :110 112 112 112 110 110 108 109 109 110 114114118 106 . 
22 109 111 117 116 :118 118 112 108 108 115 124 120 120 120 120 118 108 109 109 106 109 110 118 114 
23 125 116 106 108 :103 108 108 114 112 112 112 111 106 107 108 110 110 111 110 116 117 117 118 112 
24 122 126 128 127 :131 133 143 140 126 129 123 113 108 109 109 112 114 113 116 116 118 123 1~4 122 
25 121 121 122 113 :118 130 140 127 118 123 127 120 116 111 108 107 108 113 117 116 120 109 117 118 
2€ 147 123 113 114 :115 113 112 114 108 112 115 109 108 111 108 105 107 124 106 106 105 105 108 113 
27 112 111 108 114 :156 131 135 150 132 107 103 103 103 102 101 100 101 101 1~3 103 104 103 111 113 
28 123 125 114 107 :107 108 108 110 106 95 94 94 93 93 S2 91 90 91 93 90 89 87 8? 99 
29 86 86 85 87 : 84 84 83 82 : 99 101 101 101 101 101 101 101 101 102 102 102 103 105 95 

MEAN 135 133 133 133 133 133 130 129 129 121 117 115 113 115 112 113 113 117 116 116 117 120 125 

TOTAL NUMBER OF OBSERVATIONS = 587 MEAN= 122.5 
: INDICATES CALIBRATION FOR THE HOUR 

00 
I.O 
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VII. DESCRIPTION OF INSTRUMENT SYSTEMS (MARCH-OCTOBER) 

The ambient air monitoring station is equipped to 
monitor the parameters shown below: 

Sulfur Dioxide 
Particulates 
Methane 
Hydrogen Sulfide 

A. Air Quality Instrumentation 

1. Description 

Sulfur dioxide is measured with a Meloy Model SA185-2A 
sulfur analyzer, which is an EPA-approved analyzer. This 
automated analyzer utilizes the flame photometric principle to 
measure sulfur levels with a minimum detectable sensitivity of 
5 ppb, and a linearity of ±1%. The analyzer is operated with an 
H2S scrubber to make it specific to S02 concentrations. 

Hydrogen sulfide is measured using a Meloy Model 
SA185-2 analyzer equipped with an SOx scrubber. Specifications 
for this analyzer are the same as for the SA185-2A. 

Methane is monitored with a Bendix Model 8200 gas 
chromatograph. This instrument uses a flame ionization detector 
and has a minimum detectable sensitivity of 5 ppb . The Model 8200 
works on a five-minute cycle, i.e., one air sample is analyzed 
every five minutes. 

The air sample is drawn in through a glass cane and 
manifold supplied by the Ace Glass Company. The system has a 
25 nnn diameter, and a constant air flow through the system is 



··' ,, 

provid'ed by an air pump rate&'a:1: 60· cfri(it: O'' he~d piei:i'sute. 
The mani:fo:ld has sampling .ports to which %" Teflon lines to the 

inst:rmnents are connected. All joints in the sampling system 

are securedby Q,-ring ;COll)J)ression fittings. The :manifold .is 

contained in a heated (l00°F) chamber to prevent condensati,on 
of moisture. 

The trailer has two heavy duty high volume particulate 
samplers (Hi-Vols),. Fiberglass filtet" paper is brought - to a 

controlled humidity before .weighing. Each Hi-Vol has a flow 
/ ·. • 

recorder to permit correction for changes in air flow runs for 
a 24-hour. period (midnight to midnight), and, is turned on arid 

off by the.computer. The Hi-Vols.were designed following guide­

lines recommended by the Environmental_ Protection Agency and 
were manufactured by Radian. 

2. - Calibration --

-- The_ traile:i;- conta,ins • a Meloy Model RAD.,..l calibration 

unit. _ This unit provid.~s a zero a~r stipply andS02 s_pan gas 
from an S02 permea-tiort tubej The c~lihration is automatically 

perfo.rmed once a day, and :is_ cont'I'.olled by the computer. The 
. . . ' . 

S02 ch,annel is first switched to zero. Then the cornputer monitors 

th~ ~u~~~t of -each analyzer and takes a new zero reading after ~ 
·stable zero signal has been reached. This zero readingis com; 

pared by the computer to the. zero -reading obtained 24 hours b.efote, 

and if a drift in excess of 10 ppb has occurred, an excess zero 

drift light on the System St:at:us Panel is turned on. ·-- The - instru­
mep.ts are then·· returned to the monitor mode, and after two 

minutes the Computer resumes data taking. 

The S0 2 permeation tubes were manufactured by Metronics 

Association, Inc. These t1;1bes were then individually calibrated 

-_for Radian by the National Bureau of Statj.dards. 

91. 
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The Model 8200 methane analyzer is calibrated with 

undiluted span gas. This span gas contains methane in air. The 
Model 8200 is zeroed with air from a Bendix Model 8834 zero air 

unit. In addition, th.e instrument is electronically re-zeroed 
at the start of every fivi:--minute cycle. 

In addition to the daily instrument zero/spans, all 
instruments are multipoint calibrated monthly. Calibration 
standards and equipment used in the monthly multipoints. is 

distinct from the equipment used for daily zero/span operations. 

Quality assurance audits are performed on each instru­
ment once a quarter. These audits are performed by Radian's 
Quality Assurance personnel using instrumentation and standards 
different from those used in the monthly multipoint calibrations. 

A General Meta.ls Calibration Kit is used to calibrate 
the Hi-Vol particulate samplers. 

B. Data Acquisition System 

The station is equipped with a Radian DART II system. 
The DART II is designed around a Motorola M6800 microprocessor. 
The use of a microprocessor a.1,lows a variety of sophisticated 
data collection schemes with virtually no hardware expansion. 
Radian's standard system uses 32K (expandable to 65K) of semi­
conductor random access memory. A built--in floppy disk unit is 
used for program storage and loading. .As a result, by simply 
changing the diskette an entirely different system configuration 
can be implemented. System parameters, such as sampling times, 
averaging times, input voltage ranges, printout formats, and re­
cording techniques are under software control using the General 
Application Program (GAP) provided with each system. 
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The DART II system consists ofan MPU (M6800) with 

<32K static RAM, auto-start ROM, serial interfaces;· parallel 

interfaces, A/D converters with display,· floppy disk, power 

supply, battery clock withdi,splay, on/Off relay.panel, terminal 

.rear panel, cables, and rack .mountable front panel. 

Radia.nis standard.data.collection program generally 

. is•.· configured from key;;.ins to take. One sample every second from 
each data channel and then .ti~e\~is data. to £~rm five-minute.· 

.• averages for . each channel. These five-minute averages form the • 

b~sis for further data reduction. On th~ hour, the_microprocessor 

energizes the teleprinter through rel~y control, prints a hard:.;. 

cqpy of the collected data,· and records the· data o~ floppy disk. 

Because the teleprinter and· disk are. lll.echanical .devices, the 

microprocessor turns power.off to thetn after each function is 

compieted. This greatly enha.rices the lifetime 'of each . 

. 1. Floppy pisk 

The. ,DART, lI ·,sYste~1 uses a flQP:PY disk storage unit· .· 

which stores both the progqm1 load software arid data. The disk 

will sto;t;"e a tota.l of 240•;'QQOc8.71;>:i.t q;yt.es.. This allows fqr 
s to:ri~ge o,:f: averaged data for seven . days. The program a-nd data, 

are recotded··s.o that the d:iskettes :will>be lBM '.3]40~c9p:i,patible. 
The contl701ler iss1,,1es .an interrupt to the CPU after -~- 4iSk read 

or write· operation. A status register, - readable •,by i:,he CPU, 

indicates if there are· a11y dis!< errors. 

The disk space·. is o:rga.nized into files Containing 'a • •• 

loader program, R~diar1;s ,Gene;41 Applicia.fic:>n Program. (GAP) soft­

ware, averaged, d,ata, operc:1;t;or J.og, qalibration values, and • • 

system parayieters; in add.:i.t:iorr, t_cr -&:a.rtoi;is report. The boqts6:ap 
loader prog;am tes,id.e~, itl '-Rea.d.dnJ.,y Memol'.'y (ROM). •·~ 
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VIII. MARCH METHANE BAG SAMPLING PROGRAM 

Grab-bag samples are collected bi-weekly and analyzed 
for methane. The ambient air samples .are collected in tedlar 
bags using a metal bellows pump connected to the ambient sample 
manifold. Each bag sample is collected over a three-hour period. 

The bag samples are returned to Austin for analysis 
for methane concentration. The analysis is performed on either 
a Bendix 8202 or a Baseline Industries. Model 1030 gas chromatograph 
using a flame ionization detector. The minimum detectable limit 
using this technique is less than 1 ppm. 

Date 

3/4/80 
3/18/80 

Results of the bag sampling analyses are given below: 

Time 

0600-0900 
0600-0900 

Methane Concentration (ppm) 

4.50 
2.86 
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TABLE 11. 
DOWNTIME HOURS FOR CHOCOLATE BAYOU, TEXAS., 1980 

SITE. 033 
(MARCH) 

DIGITIZING 
DATE SYS'I'EM S02 I-I2S CH4 TSP 
3/ 1 0 0 0 0 0 
3/ 2 0 0 0 0 
3/ 3 0 0 0 0 
3/ 4 0 0 0 0 ·0 
3/ 5 0 0 0 0 
3/ 6 0 0 0 0 
3/ 7 0 0 <, 0 0 0 
3/ 8 0 0 0 0 
3/ 9 0 0 0 0 
3/10 0 0 1 0 0 
3/11 0 0 0 0 
3/12 ~ 0 0 0 
3/13 0 0 0 0 0 
3/14 1 0 0 0 
3/15 0 0 0 0 
3/16 0 0 0 6 0 
3/17 0 0 0 17 
3/18 0 0 0 8 
3/19 0 0 0 0 0 
3/20 0 0 0 15 
3/21 0 0 1 8 
3/22 e, 0 0 0 0 
3/23 0 0 0 0 
3/24 0 0 0 0 
3/25 0 0 0 0 0 
3/26 0 0 0 0 
3/27 e 0 0 .0 
3/28 0 0 0 0 0 
3/29 14 0 0 0 
3/30 24 0 0 0 
3/31 24 0 0 0 0 

CAL 'I'IME 32 31 29 

DATA CAPTURE 
\.0 

RA'I'E (%} 92 91 84 100 
U7 
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Downtime Summary for March 1980 

The methane analyzer failed on the 17th. A new 
analyzer was installed· on the. 18th. A zero air source delivered 
with the new analyzer malfunctioned on the 20th, causing another 
day of data loss. 

The system software went down on.the 29th, resulting 
in two and one-half days of data loss at the end of the month. 



TABLE 12. 

FEDERAL AND TEXAS STATE. AMBIENT AIR QUALITY STANDARDS (MARCH) 

Special 11g/m3 
(PPM) 

IJg/mJ 
Agency Pollutant Conditions Primary S~condary 

Federal I so2 Annual 80 .03 

and { 24-Hour* 365 .14 

Texas l 3-Hour* --- 1300 

rs02 

All Counties 30-Minute** 1061 .4 
Except 

Texas Harris, 
Galveston JO-Minute** 743 .28 

l Orange, 
Jefferson 30-Minute** 849 .32 

Federal l Parti<ulat• Annual•~** 75 60 

and 24-Hour* 2$0 150 
Texas 

{fartisul•t• 

5,-Hour·,h'r 100 
Texa.s l'-Hour1'* 200 

1-Hour*''° 400 

Federal [ co 8-'llour* 10,000 9. 10,000 
and 1-Uour•'< 40,000 35. 40,000 

Texas. 

Federal 
f Photochemical Oxidant 

1-Houd 235 .12 235 
IIC 6-9 a.m. 3-Hour* 160 .24 160 

and ) (Non-Methane) 

Texas I NO . 2 
Annual 100 ,05 100 

*Not to be exceeded more than once per year. 

**Texas special regulations. Single plant source may not exceed these ambient levels in 

Texns at any point, at any time. 

~ 1o'o',Geometric Mean. 
-J-The expected number of exceedances not to occur on more than one calendar day per year. 

(PPM) 

.s 

9. 
35. 

.12 
.24 

.05 
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SITE 
DATE 
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CORPORATION 

TABLE 13. DAILY AVERAGES FOR MAR 1 1980 THRO MAR 31 1980 

SULFUR DIOXIDE (UG/M**3) 

033 

HYDROGEN SULFIDE (UG/M**3) 

033 

M1THA~E((UG/M**3)Xl0**-1) 

033 

-==========================================================~=-==-==--~=---=-~-----~--------------------------
MAR 01 0.0 0.0 117.5 
MAR 02 0.0 0.0 128.9 
MAR 03 0.0 0.0 122.3 
MAR 04 0.0 0.0 101.6 
MAR 05 0.0 0.0 120.3 
MAR 06 0.0 0.0 139.3 
MAR 07 0.0 0~0 103.3 
MAR 08 0.0 0.0 104..1 
MAR 09 0.0 0.0 132.6 
MAR 10 0.0 0.0 113.6 
MAR 11 
MAR 12 0.0 0.0 1.03 .2 
MAR 13 0.0 0.0 121.2 
MAR 14 0.0 0.0 128.3 
MAR 15 0.0 0.0 128.3 
MAR 16 0.0 0.0 96.5 
MAR 17 0.0 0.0 
MAR 18 0.0 0.0 118.6 
MAR 19 0. 7- 0.0 111.7 
MAR 20 0.0 0.0 
MAR 21 0.0 0.0 111.3 
MAR 22 0. Q; 0.0 125.8 
MAR 23 0.0 0.0 103.6 
MAR 24 0.0 0.0 116.4 
MAR 25 0.0 0.0 121.2 
MAR 26 0.0 0.0 118.7 
MAR 27 0.0 0.0 117.3 
MAR 28 1.8 0.3 120.5 
MAR 29 
MAR 30 
MAR 31 

---------------- --- ------ ------ ========== ===========================================-=----------~-=-==-= 
MAR 01 -31 0.1 0.0 116 .4 
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CORPORATION 

TABLE 13. DAILY AVERAGES FOR MAR 1 1980 THRO MAR 31 1980 (cont.) 

'l'OTAL SUS PENDED PARTICULATE( UG/M**3) 

SITE 033 
DATE 

=-=== ========-----. - -- ---== ------=-=------------=-=-=========== ====== === ===-= ---- ---------------
MAR 01 37.0 
MAR 02 
MAR 03 
MAR 04 37.0 
MAR 05 
MAR 06 
MAR 07 32.0 
MAR 08 
MAR 09 
MAR 10 33.0 
MAR 11 
MAR 12 
MA.R 13 113.0 
MAR 14 
MAR 15 
MAR 16 42.0 
MAR 17 
MAR 18 
MAR 19 35.0. 

· MAR 20 
MAR 21 
MAR 22 38.0 
MAR 23 
MAR 24 
MAR 25 45.0 
MAR 26 
MAR 27 
MAR 28 34.0 
MAR 29 
MAR 30 
MAR 31 48.0 

-- ·--------. -: ----- .--. ----- .-----··. - _·---, ' ---------------------- -- -. =-====·= •. ======. =·= -~-=-=~---:-=---~----~---~-..:.-~~~-~--~~ 
MAR 01 -31 

\.0 
\.0 

4.1.7 
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TABLE 14. 'I'HE FIVE MAXIMUM INDEPENDEN'I' SLIDING AVERAGES FOR MAR 1, 1980--, MAR 31, 19812 ,_. 
0 
0 

SI'l'E 033 

1. 3/21(15:00-16:00) 
2. 3/28(12:00-13:00) 
3. 3/28(13:00-14:00) 
4. 3/28(14:00-15:00) 
5. 3/28(15:00~16:00) 

1.0 
1.0 
1.0 
1.0 
1.0 

HYDROGEN SULFIDE ( UG /M**3} 
1-HOUR 

-------------------------------------------------------------------- ---- •• ----------------- ---------------

SI 'l1E 033 

1. 3/ 3( 6:00~ 9:00) 176.3 
2. 3/ 9( 6:00- 9:00) 142.6 
3. 3/?8( 6:.00- 9:00) 133.6 
4. 3/ 2( 6:00-- 9:00) 132.6 
5. 3/22( 6:00- 9:00) 128.6 

METHANE {(UG/M**3} X 10**-1) 
6-9 AM 

------------------- -- ------- - - -- -------- - - -- -- • • - '_ ---- --- ---- - - ---------------------· - '------- ·-- ·- •• ------' ----- -- -'-

SITE 033 

1. 3/19( 1:00- 2:00) 
2. 3/19( 2:00- 3:00) 
3. 3/19( 3:00- 4:00) 
4. 3/19(21:10-22:00) 
5. 3/19(22:00-23:00) 

3.0 
3.0 
3.0 
3.0 
3.0 

SULFUR DIOXIDE (UG/~**3) 
1-BOUR 

----------------------------------. ---------- ---------------------- --------------------------------------
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TABLE 14. THE FIVE MAXIMUM INDEPENDENT SLIDIKG AVERAGES FOR MAR 1, 1980 - MAR 31, 1980 
(cont.) 

SITE 033 

1. 3/29( 5:00.- 8:00.i 
f. 3/19( 1:00- 4:00 
3. ~/28(10:00-13:00) 
4. 3/28(13:00-16:00) 
5. 3/28(16:00-19:~0} 

SITE 033 

1. 3/28(10:00-10:00} 
2. 3/18(23:00-23:00} 
3. 3/ 3(22:00-22:00) 
4. 3/ 4(22:00-22:00) 
5. 3/ 5(22:00-22:30) 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
0.6 
0.0 
0.0 
0.0 

SULFUR DIOXIDE (UG/M**3) 
3-BOUR 

SULFUR DIOXIDE (UG/M**3} 
24~HOUR 

------------------------------------------------~-----------------------------------------------------------

SITE 033 

1. 3/13( 0:00- 0:00) 
2. 3/31( 0:00- 0:00) 
3. 3/25( 0:00- 0:00) 
4. 3/16( 0:00- 0;00) 
5. 3/22( 0:00- 0:00) 

113.0 
48.0 
45.0 
42.J 
38.0 

TOTAL SUSPENDED PARTICULATE (UG/M**3) 
24-HOUR 

------------------------ ----------------------------------------------------------------- ·-- .-----------·--

I-' 
0 
I-' 
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CORPORATDOIN 

TABLE 15. HOURLY AVERAGES OF SULFUR DIOXIDE (UG/M**3) 
I-' TRAILER NO. - 33 PERIOD( 3/ 1/80 TO 3/31/80) 
0 
N 

HOUR 
1 2 3 4 5 6 7 8 g 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 MEAN 

DAY 

1 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
2 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
3 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
4 0 0 0 0 . 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
5 - 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
6 0 0 0 0 . 0 f,1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
7 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
8 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
s 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e 0 0 0 0 0 . 

10 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 . . 
11 
12 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
13 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
14 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 e 0 0 0 0 0 0 0 0 . 
15 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
16 0 0 0 0 . 0 0 0 iO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
17 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
18 0 0 0 0 . 0 0 0 ·0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 2) 0 . . 
19 0 3 3 3 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 'Z - 0 1 . ... 
20 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
21 0 0 0 0 . 0 0 e, . : 0 0 e 0 0 0 e 0 0 0 0 0 0 0 0 . . 
22 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
23 J 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
24 0 0 0 0 . '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
25 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
26 0 0 0 0 . 0 0 0 0 e, e 0 e, 0 0 0 0 0 0 0 0 0 0 0 0 . 
27 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
28 0 0 0 0 . 0 0 0 0 0 3 3 3 'Z 3 3 3 3 'Z 'Z 3 3 3 3 2 . u '-' .., 
29 3 3 3 3 . 3 3 3 3 3 3 . 
30 
31 

MEAN 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL NUMBER OF OBSERVATIONS = 625 MEAN:: 0.1 
INEICATES CALIBRATION FOR THE HOUR 
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TABLE 15. HOURLY AVERAGES OF HYDROGEN SULFIDE (UG/M**3) (cont.) 
TRAILER NO. - 33 PERIOD( 3/ 1/80 TO 3/31/80) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 MEAN 

DAY 

1 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
2 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
~ 0 e 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0· 0 0 0 ... . 
4 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0· 0 0 0 0 0 . 
5 0 0 0 0 . 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
6 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
7 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
8 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 . 
9 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

112 0 0 0 0 . 0 0 0 0 0 0 0 0 0 . 0 0· 0 0 0 0 0 0 0 . . 
11 
12 0 0 0 a . 2l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
13 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
14 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
1: 0 0 0 0 . 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0· . 
16 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
17 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
18 0 0 0 0 . 0 0 0 0 0 . . 0 0 0 0 0 0 0 0 0 0 0 0 0 . . . 
19 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
20 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
21 0 0 0 0 . 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 . 
22 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
23 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
24 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
25 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0· 0 0 . 
26 a 0 0 ,3 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
27 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
28 0 0 0 0 . 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 0 0 0 0 . 
29 0 1 1 0 . 1 1 1 1 1 1 . 
30 
31 

t-'EAN 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL NUMBER OF OBSERVATIONS= 624 MEAN= 0.0 
lNI>ICATFS CALIBRATION FOR THE HOUR 

..... 
0 
w 
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TABLE 15. HOURLY AVERAGES OF ME'fIIANE((UG/M*>:•3) X 10**-1) (cont.) 
I-" TRAILER NO. - 33 PERIOD( 3/ 1/80 TO 3/31/80) 
0 ..,. 

HOUR 
1 2 3 4 5 6 7 8 9 10 1 l. 12 13 14 15 16 17 18 19 20 21 22 23 24 MEAN 

DAY 

1 104 106 114 118 :121 117 117 117 117 118 117 117 117 119 120 119 119 120 119 120 123 122 121 117 
2 124 122 124 123 :135 129 132 137 136 129 126 12€ 128 125 129 129 128 127 126 133 131 132 134 129 
3 136 146 153 171 :156 197 164 168 93 104 104 103 102 102 102 101 102 102 102 101 101 101 101 122 
4 101 101 101 urn :101 102 100 100 101 102 100 100 101 101 101 101 101 104 103 105 103 103 104 102 
5 103 105 101 102 :102 103 107 111 119 117 122 118 120 118 118 125 118 117 113 125 133 228 142 120 
6 129 127 132 170 :148 129 125 120 119 119 122 125130132 136 137 182 159 150 150 174 152 138 139 
7 135 131 120 107 :100 98 9S 99 100 l!.::J0 99 98 99 98 98 98 99 99 98 99 99 100 101 103 
8 101 100 100 100 : 97 104 106 100 100 99 106 100 132 98 100 107 108 103 114 109 101 105 135 11Z4 
g 159 138 135 133 :136 138 147 143 138 125 124 124 123 128 132 131 124 126 127 126 127 131 135 133 

12) 128 116 111 111 :114 129 125 126 124 112 111 113 114 112 108 110 111 110 104 106 103 107 107 114 
11 
12 97 s·s 98 100 :100 101 104 103 105 101 101 102 102 103 103 :106 107 111 111 107 105 105 103 
13 107 107 132 122 :120 119 116 116 114 116 114 113 114 115113114 121 122 124 142 142 144 140 121 
14 133 164 159 146 : 142 164 125 111 112 112 111 116 114 113 117 120 124 142 122 124 126 125 128 
15 119 131 139 126 :145 143 122 118 121 131131 125 130 128 144 140 137 112 141 118 120 119 112 128 
le 108 110 109 106 :102 102 102 102 102 103 103 103 85 73 79 79 73 97 
17 55 113 98 84 59 91 61 80 
18 37 25 161 183 180 179 120 104 102 103 105 119 109 129 127 114 119 
19 111 117 108 107 :126 119 114 119 129 125 111 114 117 118 107 106 106 105 104 1~2 102 101 101 112 
20 99 98 99 100 : 99 98 98 98 99 
21 . . . :135 113 108 108 108 108 108 108 111 110 109 109 111 . . . 
22 109 le•9 112 124 :143 133 131 122 118 120 118 117 125 127 127 140 132 129 141 159 126 115 117 126 
23 122 113 105 102 :106 103 102 101 101 101 101 101 101 100 132 100 101 100 105 102 103 106 104 104 
24 108 117 112 109 :112 116 121 109 108110 109123 117 112 111 111 115 115 117 133 138 121 134 116 
25 124 146 156 167 :127 121 117 122 121 116 116 111 112 113 110 111 112 112 113 115 115 115 116 121 
26 118 123 136 138 :119 124 122 121110 108 11~ 134127144 11e 102 102 101 101 104 117 123 123 119 
27 121 120 120 118 :118 113 115 114 113 113 107 109 117 139 128 126 119 112 118 111 116 116 115 117 
28 120 121 131 137 :167 154 128 119 115 122 118 118 112 1~9 108 106 1~8 110 112 111114114-118 121 
29 116 105 102 102 105 109 100 97 S7 s17 103 
30 
31 

MEAN 117 119 1?.0 122 105 122 122 117 113 110 115 115 114 116 114 112 111 113 112 117 118 119 122 119 

TOTAL NUMBER OF OBSERVATIONS= 574 MEAN=- 116.4 
. INDICATES CALIBRATION FOR THE HOUR 
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IX. APRIL METHANE.BAG SAMPLING PROGRAM 

Grab-bag samples are collected bi-weekly and analyzed 
for methane. The ambient air samples are collected in tedlar 
bags using a metal bellows pump connected to the ambient sample 
manifold. Each ba.g sample is collected over a three-hour period. 

The bag samples are returned to Austin for analysis 
for methane concentration. The analysis is performed on either 
a Bendix 8202 or a Baseline Industries Model 1030 gas chromatograph 
using a flame ionization detector. The minimum detectable limit 
using this technique is less than 1 ppm. 

Date 

4/2/80 
4/29/80 

Results of the bag sampling analyses are given below: 

Time 

0600-0900 
0600-0900 

Methane Concentration (ppm) 

2.49 
2.67 

105 
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°' TABLE 16. 
DO'A'NTIME HOURS FOR CHOCOLA'IE BAYOU, TEXAS, 1980 

(APRIL) 
SITE 033 
DIGITIZING 

DATE SYS'l'EM S02 H2S CH4 TSP 
4/ 1 9 0 1 0 
4/ 2 0 0 0 0 
4/ 3 0 '0 0 0 0 
4/ 4 0 0 0 0 
4/ 5 0 0 0 0 
4/ 6 0 0 0 0 0 
4/ 7 0 0 0 0 
4/ 8 0 0 0 0 
4/ 9 0 0 0 0 .. 0 
4/10 0 ~ 0 0 
4/11 0 0 0 0 --
4/12 0 0 0 0 0 
4/13 0 0 0 0 
4/14 0 0 0 0 
4/15 0 0 0 0 0 
4/16 e 0 (l 0 
4/17 0 0 0 0 
4/1-8 0 0- 0 0 0 
4/19 0 0 0 0 
4/20 0 0 0 0 
4/21 0 6 7. 0 0 
4/22 0 0 ·0 0 
4/23 0 0 0 0 
4/24 0 0 0 0 0 
4/25 0 0 0 0 
4/26 0 0 e 0 
4/27 1 0 0 0 0 
4/28 0 0 0 0 
4/29 0: 0 0 0 
4/30 0 0 0 0 0 

CAL TIME 29 33 39 

DATA CAPTURE 
RATE (%) 98· 98 99 100· 



RADIAN -
Downtime Summary for April 1980 

EPA Guidelines for PSD air quality monitoring recommend 
a minimum data capture rate of 80 percent for criteria pollutants. 

Data recovery rates for all the air quality parameters 
were excellent for the month of April. 

107 
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TABLE 17. -------
FEDERAL AND TEXAS STATE AMBIENT AIR QUALITY STANDARDS (APRIL) 

Ar;ency 

Federal 

and 

Texas 

Texas 

Federal 

and 
Texas 

Texas 

Federal 

and 

Texas 

Federal 

and 

Texas 

Pollutant 

so2 

l SD2 

l 

{ Particulate 

( Particulate 

ro 

Special 
Conditions 

All Counties 
Except 

Harris, 
Galveston 

Orange, 
Jefferson 

Photochemical Oxidan_t 

IIC 6-9 a.m. 
(Non-Methane) 

NO 
2 

Annual 

ZL1-Hour* 

3-Hour* 

30-Minute*''° 

30-Minute*i< 

30-Minute** 

Annual*** 

24-llour* 

5-Hour·A-i< 

3-Hour-1'* 
1-Hour>\-,\-

B-l!ouri< 

l-llour'0
' 

1-lloud 

3-llour* 

Annual 

*Not to be exceeded more than once per year. 

J1g/m3 
Primary 

80 

365 

1061 

7113 

849 

75 

260 

100 
200 

l100 

10,000 

40,000 

235 
160 

100 

(PPM) 

.03 

.14 

.4 

.28 

,32 

9. 

35. 

.12 
.24 

,05 

!1g/m3 
Secondary 

1300 

60 

150 

10,000 
40,000 

235 
160 

100 

,HTexas special regulations. Single plant source may not exceed these ambient levels in 

Tc•.xns at any point, at any time. 

***Geometric Mean. 
tT!ic expected number of exceedances not to oec11r on more than one calendar dav ner venr_ 

(PPM) 

.5 

9. 

35. 

.12 

.24 

. 05 
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TABLE 18. DAILY AVEHAGES FOR APR 1 1980 THRU APR 30 1980 

SULFUR DIOXIDE (UG/M*>:'3) 

033 

HYDROGEN SULFIDE (UG/M**3) 

033 

ME1HANE{(UG/M**3) X 10**-1) 

033 

============= -==. == ··====· .• =-·- ======:====-====:;:;:·======-==·===== ·==.- -====:;;:·=============·===========================--==== 
APR 01 0.0 0.0 117.9 
APR 02 0.0 0.0 119.4 
APR 03 0.0 0.0 123.1 
APR 04 e,. e 0.0 114.2 
APR 05 0.0 0.0 121.4 
APR 06 0.0 0.0 105.9 
APR 0? 0.0 0.0 97.4 
APR 08 0.0 0.0 108.2 
APR 09 0.0 0.0 132.6 
APR 10 0.0 0.0 121.3 
APR 11 0.0 0.0 97.9 
APR 12 0.0 0.0 108.5 
APR 13 0.0 0.0 105.7 
APR 14 0.0 0.0 112.6 
APR 15 0.0 0.2 111.8 
APR 16 0.0 0.0 1fl4.7 
APR 17 0.0 0.0 104.3 

· APR 18 0.0 0.0 112.6 
APR 19 0.0 0.0 144.1 
APR 20 ~:. 0 0.2 119.0 
APR 21 0.0 0.7 99.8 
APR 22 0.0 0.0 93.6 
APR 23 0.0 0.0 115.3 
APR 24 0.0 0.0 115.3 
APR 25 0.0 0.0 123.3 
APR 26 0.0 0.0 131. 5 
APR 27 0.0 0.0 144.0 
APR 28 0.0 0.0 154.5 
APR 29 .0 .0 0.0 114.5 
APR 30 0.0 0.0 110.3 

---- ·----- - -- -.. ' .. -- -·------ '----.-------. -------- ----.------' -------------------·--: _________ __:-__ . __ . ____________________ ::=== 
APR 01 -30 

..... 
0 
\.0 

0.0 0.0 116.1 
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TABLE 18. DAILY AVERAGES FOR APR 1 1980 THRU APR 30 1980 (cont.) 

TOTAL SUSPENDED PARTICOLATE(UG/M**3) 

SITE 033 
MH 

====================================;========================-======------=--=-=====-=------~--------------
APR 01 
APR 02 
APR 03 61.'1 
APR 04 
APR 05 
APR 06 34.0 
APR 07 
APR 08 
APR 09 52.0 
APR 10 
APR 11 
APR 12 53.0 
APR 13 
APR 14 
APR 15 53.0 
APR 16 
APR 17 
APR 18 29.0 
APR 19 
APR 20 
APR 21 35.0 
APR 22 
APR 23 
APR 24 54.0 
APR 25 
APR 26 
APR 27 52.0 
APR 28 
APR 29 
APR 30 49.0 

--- ----- ------------- -------------======-=---===---=-------------=-====------=-------=-====-----------==-
APR 01 -30 45.7 
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TABLE 19. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR APR 1, 1980 - APR 30, 1980 

SITE 

1. 4/ 
2. 4/ 
3. 4/ 
4. 4/ 
5. 4/ 

SITE 

033 

1(10:00-13:00) 
1(13:00-16:00) 
1(1e:e0-1e:00) 
1(19:00-22:00) 
1(22:00- 1:00) 

033 

0.0 
0.0 
0.0 
0.0 
0.0 

1. 4/ 1( 9:00- 9:00) • 0.0 
2. 4/ 2( 9:00- 9:00) 0.0 
3. 4/ 3{ 9~00- 9~01) 0.0 
4. 4/ 4( 9:00- 9:00) 0.0 
5. 4/ 5( 9:00- 9:00) 0.0 

SULFUR DIOXIDE (UG/M**3) 
3-HOUR 

SULFUR DIOXIDE (UG/M**3) 
24-HOUR 

-------------·----------.-----.------------------------------ ----------. -----~------------------------------

S !TE 033 

1. 4/ 3( 0:00- 0:00) 61.0 
2. 4/24( 0:00- 0:00) 54.0 
3. 4/15( 0:0e- 0:00) 53.0 
4. 4/ 9( 0:0~- 0:00) 52.0 
5. 4/27( 0:00- 0:00) 52.0 

TOTAL SUSPENDED PARTICULATE (UG/M**3) 
24-HOUR 

--------------- •• -· ----------------------------------- ------------------------------. ---------------·-----
...... ...... ...... 
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TABLE 19. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR APR 1, 1980 - APR 30, 1980 
(cont.) 

SITE 033 

1. 4/15(10:00-11:00) 
2. 4/20{ 7:00- 8:00) 
3. 4/20(23:00- 0:00) 
4. 4/21( 0:00- 1:00) 
5. 4/21(12:00-13:00) 

• 4.0 
4.0 
1.0 
1.0 
1.0 

HYDROGEN SULFim: (UG/M**3) 
1-HOUR 

--- ----------- --------------------------------~ ------------------------- -------------~ - -------------

SITE 033 

-------------------- ,-------------
1~ 4/28( 6:00- 9:00) 241.3 
~- 4/19( 6:00- 9:00) 226.3 
3. 4/ 9( 6:00~ 9:00) 204.0 
4. 4/10( 6:00- 9:00) 150.3 
5. 4/27( 6:00-- 9:00) 145.6 

METHANE ((UG/M**3)X10**-l) 
6-9 AM 

------------------------------------------------------------------------------------------------------------

SITE 033 
-----------------------. ----------
1. 4/ 1(1~:00-11:00) 0.0 
2. 4/ 1(11:00-12:00) 0.0 
3. 4/ 1(12:00-13:00) 0.0 
4. 4/ 1(13:00-14:00) 0.0 
5. 4/ 1(14:00~15:00) 0.0 

SULFUR DIOXIDE (UG/M**3) 
1-HOUR 

---- '-------------------- '---------' -- ----------- ·-- -------· ---- '. ----- ----- ----. ---------- --· ,· ------ ·--------
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TABLE 20. HOUR1Y AVERAGES OF SULFUR DIOXl:CE (UG/M**3) 
TRAIL EH NO. - 33 PERIOD( 4/ 1/80 TO 4/30/80) 

HOUR 
1 2 3 4 5 6 7 8 9 1e, 11 12 13 14 15 16 17 18 19 20 21 22 23 24 MEAN 

DAY 

1 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
2 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
3 0 0 0 0 . . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
4 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
5 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
6 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
7 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0· 0 0 0 0 . 
8 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e 0 0 . 
9 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

10 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
11 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
12 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
12 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
14 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
15 0 0 0 0· : 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 
16 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
17 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
18 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
19 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
20 0 0 0 0 . 0 0 0 e e, 0 0 e 0 0 0 0 0 0 e 0 0 e 0 0 . 
21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
22 0 0 0 0 : 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
23 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
24 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
2:: 0 0 0 0 . 0 e 0 0 e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
26 0 0 0 0 . 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
2? 0 0 0 0 . 0 0 0 0 0 0 e, 0 0 0 0 0 0 0 0 e 0 0 0 . 
28 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 . 
29 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
30 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

MEAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TCTAL NUMBER OF OBSERVATIONS= 675 MEAN = 0.0 
INDICATES CALIBRATION FOR THE BOUR 

...... 
I-' 
w 
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TABLE 20. llOURLY AVERAGES OF HYDROGEN SULFIDE (UG/M**3) {cont.) I-' 

.,::,. 
TRAILER NO.~ 33 PERIOD( 4/ 1/80 TO 4/30/80) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2e 21 22. 23 .· 24 MEAN 

DAY 

1 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 
2 0 0 0 0 • 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 .. 
3 0 0 0 0 . 0 0 ·0 0 .0 0 0 0 0 0 12) 0 0 0 0 0 0 a 0. 0 • 
4 .0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 •' 0 0 •· 
5 0 0 0 0 . 0 0 0 0 0 0 0- 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
6 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0· 0 •. 
7 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 · 0 .· 0 0·· . 
8 0 ~ 0 0 . 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . • 
9 0 0 0 0 .• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .. 0 

10 0 0 0 0 ·. 0 0 0 0 0 0 0 .0 0 0 .0 0 0 0 0 0 0 0 0 0 
11 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0· 0 0 ·•.·· 0 
12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0. 0 0 .' . ··0 
13 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0·. 0 .. 0 • 0 
15 0 0 0 0 0 0 0 0 0 4 0· 0 0 0 ·0 0 0 0 0, 0 0 0 0 0 
16 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ··0 · 0 0 0 . 
17 0 0 0 a . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .• · 0. 0 ·0 0 .. · • 
18 0 0 0 . ',0 .• 0· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0· 0- 0 0 . 
19 0 0 0 ... 0 .. 0 ••• 0. 0 •. 0 0 0 0·. 0 0 0· 0 0· 0· 0 0 0 0 •' 0· 0····· 0 • 
20 0 0 0 -0_. . 0 0 4 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0· l 0 • 
21 1- •. 0 0 0 1 0 0 1 l 1 1 1 1 l 1 1 1 • 
22 0 0 0 0 . 0 0 0 0 0 . 

-~ 0 0 0 0 0 0 0 0 0 ·0 0 0 0 . . 
23 • 0 0 0 -0 • 0. 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 . 
24 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25 ,0. 0 0 0 . .• : 0·· 0 0 0 0 0 '0. 0 0 0 0 0· 0 0 0 0 0 ... 0 0 0 
2€ 0 0 0 0 ..• . >0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
27 0 0 0 0 . 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 ·. 0 0 . 
28 0 0 0 0 • .. 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·• 
29 0 0 0 0 ... · .. 0 0: 0 0 • 0 0··· 0 0 0 Ill 0 ill 0 0. 0 0 0 0 0 0 . 
30 0 0 0 0 . . ,0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

MEAN 0 0 0 0 0 0 0 0 .··• .• 0 0 0 0 0 0 0 0· 0 0 0 0 0 0 0 0 

TOTA~ NUMBER OF OBSERVATIONS= 669 MEAN = 0.0 
: INDICATES CALIBRATION FOR THE HOUR 
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TABLE 20. HOURLY AVERAGES OF METHANE ( (UG/M**3)X10,:<*-1) (cont.) 
TRAILER NO. - 33 PERIOD( 4/ 1/80 TO 4/30/80) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 1~ 14 15 16 17 18 19 20 21 22 23 24 MEAN 

DAY 

1 :142 112 109 111 113 114 118 117 118 118 122 122 119 115 118 
2 113 115 114 114 :120 122 125 124 130 129 136 139 12G 129 137 121 110 103 110 110 103 109 104 119 
3 105 114 114 123 :114 107 1e6 131 141 127 119 119 118 113 115 127 121 118 124 143 145 149 139 123 
4 128137 126 120 :114 109 111 109 108 109 110 10B 106 106 106 106 106 106 109 113 11B 135 127 114 
i; 141 149 161 163 :152 149 125 121 119 110 106 105 106 105 la6 108 109 110 111 108 108 109 112 121 ..., 
6 118 111 114 111 :109 112 108 112 112 104 10? 102 104 101 101 101 101 101 101 101 100 101 104 106 
7 104 102 100 100. : 98 98 97 97 97 96 97 96 95 95 95 95 94 96 97 97 98 100 97 97 
8 97 97 100 96 :103 1~9 109 109 :107 106 103 103 104 105 103 104 105 116 125 118 132 129 108 
9 129 132 147 165 :209 224 224 164 129 106 106 106 105 107 106 106 107 107 109 115 117 117 112 133 

10 113 115 125 129 :200 168 143 140 110 107 106 105 1~8 109 110 112 114 115 117 114 116 108 105 121 
11 104 103 104 102 :100 99 99 98 97 97 93 96 96 98 97 96 96 96 96 96 96 96 96 98 
12 96 96 9? 97 : 97 101108 114 114 115 113 116 112 110 113 111 114 113 111 111 112 115 110 109 
13 108 110. 107 106 :104 104 104 105 104 104 105 105 1&5 108 107 105 106 105 103 104 104 106 111 106 
14 116 113 118 118 :126 131 134 125 116 114 112 106 102 102 102 103 106 112 103 107 107 107 109 113 
15 10,9 118 117 112 :109 127 137 121 114 111 112 113 112 108 106 107 .106 105 105 106 .107 105 105 112 
16 1.09 113 115 110 :113 109 107 103 102 102 102 112 101 102 101 101 101 101 102 102 102 104 103 105 
17 101 103 103 106 :107 104 102 102 103 103 1~2 112 102 105 134 105 104 106 106 105 107 110 108 104 
18 109 103 103 108. :115 119 126 115 112 105 105 104 105 106 104 104 105 109 114 113 139 129 138 113 
19 148 174 201 199 :273 293 237 149 113 106 105 106 108 109 111 109 108 108 108 110 110 111 118 144 
20 148 144 151·188 :136 137 137 118 114 85 101 108 108 107 106 10b 104 102 106 108 99 111 115 119 
21 141 148 158 175 :132 133 . . : 92 91' . : 97 64 62 65 67 76 82 72 71 71 100 . . . 
22 78 71 71 76 : 65 61 63 64 :109 106 103 100 104 102 103 105 107 107 110 114.115 126 94 
23 121 128 128 124 :118 120 116 113 112 112 111. 110 1.09 109 110. 111 112 111 115 117 116 • 113 116 115 
24 115 112 115 112 :111 111 111 111 111 111 112 113 114 114 116 116 118 118 120 123 124 124 121 115 
25 121 120 118 116 :115 1:20 121 120 124 120 115 120 123 126 123 122 124 148 123 124 123 135 134 123 
26 137 144 173 156 :130 129 127 124 1~4 123 122 122 123 122 122 121 128 125 128 130 133 138 144 132 
27 141 138 140 140 :144 142 151 147 141 139 138 .136 136 137 134 134 135 146 148 161 162 177 144 
28 213 227 194 191 181 :204 259 261 . :114 110 107 109 108 108 108 110 117 125 155 114 129 154 . 
29 120 120 119 119 :122 127 129 121112112 110 1~9 109 109 110 110 109 110 111 110 111 112 112 114 
30 113 112 111 110 :113 113 117 112 109 108 108 109 108 109 108 107 108 109 109 110 111 112 112 110 

MEAN 121 123 125 127 161 126 130 129 123 115 111 109 110 109 109 10·8 108108 109 111 113 115 116 117 

TOTAL NUMEER OF OBSERVATIONS= 671 MEAN = 116.1 
: INDICATES CALIBRATI-ON FOR ~HE HOUR 

...... 
f-' 
(.]"I 
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x. MAY~':!'HANE BAG SAMPLING PROGRAM 

Grab-bag samples are collected bi-weekly and analyzed 
for methane. The ambient air sainples are collected in tedlar 
bags using a metal bellows ptimp connected to the ambient sample 
manifold. Each bag sample is collected over a three-hour period. 

The bag samples are returned to Austin .for analysis 
for methane concentration. The analysis is performed on either 
a Bendix 8202 or a Baseline Industries Model 1030 gas chromatograph 
using a flame ionization detector. The minimum detectable limit 
using this technique is less than 1 ppm. 

Date 

5/13/80 
5/27/80 

Results of the bag sampling analyses are givert below: 

Time 

0600~0900 
0600-0900 

Methane Concentration (ppin) 

2.52 
1.92 
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TABLE 21. 
DOWNTIME HOURS FOR CHOCOLATE PAYOU, TEXAS, 1980 

(MAY) 
SITE 033 

DIGITIZING 
DATE SYSTEM S02 H2S CH4 TSP 
5/ 1 e 0 0 0 
5/ 2 0 0 0 0 
5/ 3 0 0 0 0 0 
5/ 4 0 0 0 0 
5/ 5 0 0 0 e 
5/ 6 0 0 0 0 0 
5/ 7 0 0 0 0 
5/ 8 0 0 0 0 
5/ 9 0 0 0 0 0 
5/10 0 0 0 0 
5/11 0 0 0 0 
5/12 e 0 0 0 0 
5/13 0 0 0 0 
5/14 0 0 0 0 
5/15 0 0 0 0 0 
5/16 0 0 0 0 
5/17 0 0 0 0 
5/18 0 0 0 0 0 
5/19 0 0 0 0 
5/20 0 0 0 0 
5/21 0 0 0 0 0 
5/22 0 0 0 0 
5/23 0 0 0 e 
5/24 0 0 0 0 0 
5/25 0 0 0 e 
5/26 0 0 0 0 
5/27 0 0 0 0 0 
5/28 0 0 0 0 
5/29 0 0 0 0 
5/~0 0 e 0 e 0 
5/31 0 0 0 0 

CAL TIME 31 31 3? 

...., DATA CAPTURE 
~ RATE (%) 100 100 100 100 
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Downtime Summary for May 1980 

During May operations at the Chocolate Bayou site were 
optimal. The data capture rates for all parameters were the 
highest attainable, 100 percent. 



TABLE 22. ---------

FEDERAL AND TEXAS STATE AMBIENT AIR QUALITY STANDARDS (MAY) 

Special JJg/ml µg/ml 
Ai;cncy Pollutant Conditions Primary (PPM) Secondary (PPM) 

Federal 
[ so, 

Annual 80 .03 

and 2L1-Hour* 365 .14 

Texas 3-Hour>\- --- 1300 . 5 

f so, 
All Counties 30-Minute*>\- 1061 .4 

Except 

Texas Harris, 
Galveston JO-Minute*1< 743 .28 

l Orange, 
Jefferson JO-Minute>\-* 849 .32 

Federal { Particulate Annual>\-*>\- 75 60 

and 24-llour* 260 150 
Texas 

{ Particulate 

5-llour·H, 100 
Texas 3-llour1'* 200 

1-lfour>b\- 1,00 

Federal { co 8-Jlour1' 10,000 9. 10,000 9. 
and 1-llour''' 1,0, 000 35. 40,000 35. 

Texas 

' Photochemical Oxidant 
Federal I 1-lloud 235 .12 235 .12 

IIC 6-9 a.m. 3-llour* 160 . 21, 160 . 211 
and l (Non-Methane) 

Texas I NO Annual 
2 

100 ,05 100 .05 

*Not to be exceeded more than once per year. 

**Texas special regulations. Single plant source may not exceed these ambient levels in 

Texns at any poiht, at any time. 

1--' ***Geometric Mean. 1--' 
I..O 

-J-Tl1e expected number of exceed411ces not to occur on more than one calendar day per year. 
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SITE 
DATE 

RAl>li.tl~~t 
CORPORATION 

TABLE 23. DAILY AVERAGES FOR MAY 1 1980 THRU MAY 31 1980 

SULFUR DIOXIDE (UG/M**3) 

033 

HYDROGEN SULFIDE (UG/M**3) 

033 

METHANE{(UG/M**3)X10**-1) 

e33 

---=-=-===================================== ========= ====-=====================---~----------- --- -- ~----
MAY 01 0.0 0.0 115.5 
MAY 02 0.0 0.0 121.3 
MAY 03 0.0 0.0 133.7 
MAY 04 0.0 0.0 121.9 
MAY 05 0.0 0.0 120.0 
f-'AY 06 0.0 0.0 108.5 
MAY 07 0.0 0.0 104.1 
l"AY 08 0.0 0.0 110.5 
t-'.AY 09 • 0.0 0.0 114.5 
MAY 10 0.0 0.0 103.9 
MAY 11 0.0 0.0 99.7 
MAY 12 0.0 0.0 97.0 
MAY 13 0.0 0.0 99.7 
MAY 14 0 .0 · 0.0 105.0 
MAY 15 0.0 0.0 107.0 
t-'AY 16 0.0 0.0 109.0 
MAY 17 0.0 0.0 119.6 
MAY 18 0.0 0.0 108.8 
MAY 19 0~0 0.0 108.5 
MAY 20 0.0 0.0 121.4 
MAY 21 0.0 0.0 106.8 
MAY 22 0.0 0.0 117.0 
MAY 23 0.0 0.0 122.1 
MAY 24 0.0 0.0 97.2 
MAY 25 0.0 0.0 96.0 
f-'AY 26 0.0 0.0 106.7 
MAY 27 0.0 0.0 115.2 
t-:AY 28 0.0 e.0 106.2 
MAY 29 0.0 0.0 102.1 
MAY 30 0.0 0.0 101.3 
MAY 31 0.0 0.0 99.6 

- -----=-=----=-=--=----==-= -= =---==---=----------- ------------=--------------------=====~--~----------=--
MAY 01 -31 0.0 0.0 109.7 



SITE 
DATE 
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CORPORATION 

TABLE 23. DAILY AVERAGES FOR MAY 1 1980 THRU MAY 31 1980 (cont.) 

TOTAL SUSPENDED PARTICULAT1(UG/M**~) 

033 -
--============--=---=---======-=====-===-=-=--========-=====-===-=======-=-======-=-==--------~---------------

t-'.AY 01 
MAY 02 
t-',A Y e3 43.0 
t-'.A Y /Z4 
t-'.A Y 05 
MAY 06 37.0 
MAY 07 
MAY 08 
MAY 09 52.0 
MAY 10 
f'·A Y 11 
MAY 12 48.0 
MAY 13 
MAY 14 
MAY 15 64.0 
t-'AY 16 
f',A Y 1 7 
t-'AY 18 25.0 
MAY 19 
MAY 20 
t-'AY 21 27.0 
MAY 22 
t'AY 23 
MAY 24 48.0 
MAY 25 
MAY 26 
MAY 27 42.0 
MAY 28 
MAY 29 
t--;AY 30 47.0 
t-'AY 31 

-- -------------------------- ----------------------------- - -----------------------=--===================== 
,_. 
N 
I--' 

MAY el -31 41.6 
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TABLE 24. THE FI VE MAXIMUM INDEPENDENT SL I DING AVERAGES FOR MAY 1, 1980 - MAY 31, 1990 

SITE 033 

1. 5/ 1( 0:00- 3:00) 
2. 5/ 1( 5:00- 8:00) 
3. 5/ 1( 8:00-11:00) 
4. 5/ 1(11:00-14:00) 
5. 5/ 1(14:00-17:00) 

0.0 
0. 0-
0.0 
0.0 
0.0 

SU1FUR DIOXIDE (UG/M**3) 
3-HOUR 

------------------------------------------------- ------------------------------------------------------- --

SITE 033 

SULFUR DIOXIDE (UG/M**3) 
24-HOUR 

--~-------------------------------
1. 5/ 1( 0:00- 0:00) 0.0 
2. 5/ 2( 0:00- 0:00) 0.0 
3. 5/ 3( 0:00- 0:00) 0.0 
4. 5/ 4( 0:00- 0:00) e.0 
5. 5/ 5( 0:00- 0:00) 0.0 

-----------------------·------------·-----------------------------------------------------------------------

SITE 033 

1. 5/15( 0:00- 0:00) 64.0 
2. 5/ 9( 0:00- 0:00) 50.0 
~- 5/24( 0:00- 0:00) 48.0 
4. 5/12{ 0:00- 0:00} 48.0 
5. 5/~0( 0:00- 0:00) 47.0 

TOTAL SUSPENDED PARTICULATE (UG/M**3) 
24-HOUR 

-----------------------------------------------------------------------------------------------------------
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TABLE 24. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR MAY 1, 1980 - MAY 31, 1930 
(cont.) 

SITE 033 
----------------------------------
1. 5/ 1( 0:00- 1:00) 0.0 
2. 5/ 1( 1:00- 2:00) 0.0 
3. 5/ 1( 2:00- 3:00) 0.0 
4. 5/ 1( 3:00- 4:00) 0.0 
5. 5/ 1( 5:00- 6:00) 0.0 

HYDROGEN SULFIDE (UG/M**3} 
1-HOUR 

----------------------------~------------~--------------------------------~---------------------------------

SITE 033 

1. 5/ 3( e:00- 9:00) 191.3 
2. 5/23( 6:00- 9:00) 176.3 
3. 5/ 5( e:00- 9:00) 149.3 
4. 5/ 4( 6:00- 9:00) 148.6 
5. 5/20( E:00- 9:00) 148.0 

SITE 033 
----------------------------------
1. 5/ 1( 0:00- 1:00) 0.0 
?. 5/ 1( 1:00- 2:00) 0.0 
3. 5/ 1( 2:00- 3:00) 0.0 
4. 5/ 1( 3:00- 4:00) 0.0 
5. 5/ 1( 5:00- 6:00) 0.0 

METHANE ((UG/M**3)X10**-1) 
6-9 AM 

SULFUR DIOXIDE (UG/M**3) 
1-HOUR 

----------------------------------------------------~-------------------------------------------------------
,_. 
N 
w 
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....... TABLE 25. HOURLY AVERAGES OF SULFUR DIOXIDE (UG/M**3) N 

.i:,. TRAILER NO. - 33 PERIOD( 5/ 1/80 TO 5/31/80) 

HOUR 
1 2 'l: 4 5 6 7 8 9 10 11 • 12 13 14 15 16 17 18 19 20 ~:1 22 23 24 MEAN ...., 

DAY 

1 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0, 0 0 0 0 0 0 0 0 . 
2 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 . 
3 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e 0 0 . 
4 0 0 0 0 . 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
5 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
6 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0· 0 -0 0 . 
7 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
8 0 0. 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
9 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

10 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
11 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 . 
12 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0· 0 0 0 0 0 0 0 0 0 . 
1:3, 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
14 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
15 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
16 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
17 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
18 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
19 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
20 0 0 0 0 ,· . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
21 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 . 
22 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
23 0 0· 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 . 
24 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
25 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 (J 0 0 0 0 0 0 0 . 
26 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
27 0· 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
28 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0· . 
29 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
:30 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
~1 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

MEAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL NUMBER OF OBSERVATIONS= 713 MEAN = 0.0 
INDI~ATES CALIBRATION FOR THE HOUR 
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TABLE 25. HOURLY AVERAGES OF HYDROGEN SULFIDE ( UG/M':<*3) (cont.) 
TRAILER NO. - 33 PERIOD( 5/ 1/80 TO 5/31/80) 

HOUR 
1 2 .. 4 5 6 7 8 9 10 Ll 12 13 14 15 16 17 18 19 20 21 22 2-~- 24 t-'E/.N .._,. 

DAY 

1 0 0 0 0 . 0 0 0 0 •!O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
2 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 
4 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
7 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
8 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
9 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

10 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
11 0· 0 0 0 : 0 0 0 0 0 0 0 0 0 e 0 0 0 0 0 0 0 e 0 0 
12 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1~ 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
14 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
15 0 0 0 0 : . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
16 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
17 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
18 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·0 . 
19 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
20 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
21 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
22 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 
23 0 0 0 e . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IZ 0 0 0 0 . 
24 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IZ 0 0 0 0 
26 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
27 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (l 
28 0 0 0 0 : 0 0 0 0 0 0 0 0 0 IZ 0 0 0 0 0 .0 0 0 0 .0 
29 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 
~IZ 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IZ 0 0 0 0 
31 0 0 0 0 . 0 0 0 0 0 0 0 0· 0 0 0 0 0 0 0 0 0 0 0 0 . 

ME.AN 0 0 0 IZ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOtAL NUMBER OF OBSERVATIONS= 713 t"'.EAN = 0.0 
I-' , INDICATES CALIBRATION FOR THE HOUR 
N 
(J1 
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...... TAELE 25. HOURLY AVERAGES OF METRANE((UG/M**3)X10**-1) (cont.) N 
O'I 

TRAILER NO. - 33 PERIOD( 5/ 1/80 TO 5/31/80) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2~: ~--3 24 MEAN 

tAY 

1 116 124 116 120 :157 143 130 123 110 :105 103 104 106 105 105 107 112 112 110 111 109 113 116 
2 109 115 128 129 :135 125 134 135 142 134 119 114 125 122 116 109 105 107 120 111 116 119 121 121 
3 117 140 157 152 :180 209 196 169 131 114 112 113 109 110 113 118 108 108 109 111 112 147 141 134 
4 126 118 121 130 :163 158 137 151 12? 114 112 112 111 110 110 108 107 107 112 115 117 118 120 122 
5 123 128 128 129 :135 144 151 153 131 114 110 109 109 112 110 108 107 108 109 108 110 112 112 120 
€ 115 110 109 110 :11e 116 121 115 110 113 100 104 105 105 103 10~ 101 10r 104 107 106 107 105 109 
7 104 107 106 109 :108 108 109 121 109 102 101 101 101 102 101 100 100 100 101 101 101 101 102 104 
8 103 104 104 106 :105 110 106 109 104 108 105 105 106 101 104 108 108 113 124 128 126 137 117 110 
9 116 117 119 112 :121 131 129 117 112 113 114 115 114 113 110 113 115 110 109 108 108 108 110 115 

10 109 1129 109 108 :106 109 108 10a 10a 107 104 103 103 102 101 1e0 100 99 99 100 100 99 99 104 
11 98 98 98 99 : 98 100 100 99 99 99 99 99 99 98 98 99 100 101 102 104 104 100 103 100 
12 101 97 97 97 : 96 96 96 97 95 96 96 96 96 96 96 96 95 95 96 98 103 103 96 . 97 
13 95 95 95 95 : 97 99 97 101 101 102 99 99 98 98 102 99 98 98 96 101 107 104 116 100 
14 108 107 106 106 :105 104 106 102 122 127 102 100 99 100 100 99 99 97 100 97 115 114 100 105 
15 96 187 159 104 :101 103 99 98 97 104 100 108 104 103 102 100 100 99 99 100 99 99 99 107 
16 99 100 99 101 102 114 103 :103 114 143 122 117 113 111 109 119 112 108 106 105 102 102 104 109 
17 103 102 1!25 124 :120 119 183 117 106 105 109 106 107 174 122 109 109 111 119 120 137 120 114 120 
18 120 123 119 111 :120 113 113 110 110 106 107 105 103 106 105 106 108 107 101 101 103 104 101 109 
19 104 111 104 118 :103 10a 115 121 100 100 107 113 117 1a0 110 110 104 107 109 109 103 110 10s 109 
20 111 :l.09 127 121 :136 146 149 149 137 128 123 122 119 120 119 124 118 112 108 105 104 103 103 121 
21 103 106 113 111 :114 115 107 105 107 102 101 103 103 107 106 100 100 100 100 102 108 122 121 107 
22 115 117 111 129 :126 133 130 132 138 123 117 108 107 107 107 106 106 108 110 127 110 111 113 117 
r '2 ,u 114 115 119 134 :165 177 198 154 137 123 113 107 109 105 105 106 106 106 104 105 105 103 S9 122 
24 98 97 97 98 : 96 102 101 102 99 96 96 96 98 96 96 96 95 97 95 95 95 96 '96 97 
£ 5 96 96 95 9!:: : 96 96 S? 96 95 96 96 96 96 97 96 96 96 9€ 96 96 97 96 97 96 
26 97 97 99 107 :111 119 117 113 115 115 107 111 107 98 101 102 102 102 101 104 118 108 104 107 
27 103 109 107 115 :134 136 137 127 117 116 131 112 109 108 105 103 10€ 109 109 107 114 117 118 115 
28 120 116 110 110 :107 109 107 104 103 102 102 102 102 102 103 105 105 106 105 106 105 106 i05 Hrn 
29 102 1'~4 107 100 : 99 101 102 100 100 100 100 103 102 102 102 103 103 103 107 106 102 100 100 1122 
30 100 100 100 99 :100 104 99 99 101 101 101 100 100 100 100 101 101 101 102 10? 111 104 104 101 
31 104 102 99 99 :100 105 101 99 99 100 99 99 98 99 99 98 98 99 99 98 98 99 99 100 

MEAN 107 112 112 112 102 118 121 123 117 112 110 107 106 106 107 105 105 104 104 105 106 108 109 108 

TOTAL NUMBER OF OBSERVATIONS = 712 MEAN = urn.7 
: INDICATES CALIBRATION FOR THE HOUR 



RADIAN -
XI. JUNE METHANE BAG SAMPLING PROGRAM 

Grab-bag samples ::1.re collected bi-weekly and analyzed 
for methane. The ambient air samples are collected in tedlar 

bags using a metal bellows pump connected to the ambient sample 

manifold. Each bag sample is collected over a three-hour period. 

The bag samples are returned to Austin for analysis 

for methane concentration. The analysis is performed on either 
a Bendix 8202 or a Baseline Industries Model 1030 gas chromatograph 
using a flame ionization detector. The minimum detectable limit 

usJ.ng this technique is less than 1 ppm. 

Date 

6-10-80 

6-24-80 

Results of the bag sampling analyses are given below: 

Time 

0600-0900 

0600-0900 

Methane Concentration (ppm) 

1. 77 

2. 70 

127 
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N TABLE; 26. co 

DOWNTIME HOURS FOR CHOCOLATE BAYOU, TEXAS, 1980 
(JUNE) 

SITE 033 
DIGITIZING 

DA'l'E SYSTEM S02 H2S CH4 TSP 
6/ 1 0 0 0 0 
6/ 2 0 0 0 0 0 
5/ 3 0 0 0 0 
6/ 4 0 0 0 0 
6/ 5 0 0 0 0 0 
6/ 6 0 0 0 0 
6/ 7 0 0 0 0 
6/ 8 0 0 0 0 0 
f/ 9 0 0 0 0 
6/10 0 0 0 0 
c/11 0 0 0 0 0 
6/12 0 0 0 0 
6/13 0 0 0 0 
6/14 0 0 0 0 0 
6/15 0 0 0 0 
6/16 0 0 0 0 0 
6/17 0 0 0 0 
6/18 0 0 0 e 
6/19 0 0 0 0 
6/~0 0 0 0 0 0 
6/21 0 0 0 0 
6/22 0 e 0 0 
6/23 e 0 0 0 0 
E/24 0 0 0 0 
f/25 0 0 0 0 
6/26 0 0 0 0 0 
6/27 0 0 0 0 0 
6/28 0 e 0 0 
E/29 0 e 0 0 0 
6/30 0 0 0 0 

CAL TIME 34 33 14 

DAT.A CAPTURE 
RATE (%) 100 100 100 100 



j 

RADIAN --
Downtime Summary for June 1980 

During June operations at the Chocolate Bayou site 
were ,.:,ptimal. The data capture rates for all parameters were 
the highest attainable, 100 percent. 

129 



..... TABLE 27 . 
w 
0 FEDERAL AND TEXAS STATE AMBIENT AIR QUALITY STANDARDS (JUNE) 

Agency Pollutant 
Special 11g/m 3 llg/m, 

Conditions Primary (PPM) Secondary (PPM) 

Federal 
[ so, 

Annual 80 .03 

and 2/i:..nour* 365 .14 

Texas 3-Hotir* --- 1300 .s 

f so, 
All Counties 30-Minute** 1061 .4 

Except 

Texas Harris, 
Galveston JO-Minute** 743 .28 

l Orange, 
Jefferson 30-Minute>'<:* 849 .32 

Federal { Particulate Annual•'<*•'< 75 60 

and 24-llour* 260 150 
Texas 

{ Particulate 

5-Hour·A-* 100 
"Texas 3-Hour** 200 

1-Hour** 400 

Fedcr:al ( co 8-Hour>'< 10,000 9. 10,000 9. 
and 1-llour>'c 40,000 35. 40,000 35. 

Texas 
, 

Ozone 
1-'cderal I 1-Hour"t 235 .12 235 .12 

and IIC 6-9 a.m. 3-Hour* 160 .24 160 .24 
\ (Non-Methane) 

Texas I NO Annual 
2 

100 ,05 ).00 .05 

*Not to be exceeded more than once per year. 

**Texas special regulations. Single plant source may not exceed these ambient levels in 

Texas at any point, at any time. 

***Geometric Mean. 
tTh~ expected number of exceedances not to occ11r on more than one calendar day ~er year. 



SITE 
DATE 

t--
~- -I • . • 

CORPORATION 

TABLE 28. DAILY AVERAGES FOR JUN 1 1920 THRU JUN 30 1980 

SULFUR DIOXIDE (U3/M**3) HYDEOG~N SULFIDE (UG/M**3) MSTHA~E((UG/M**3)Xl0**-1} 

033 033 0 ~;3. 

------------------------------------------- •• -------- - - - ------- •• ------~- ------------- -·---------------
JUN 01 e.0 0.0 98.1 
JUN 02 0.0 0.0 S?.3 
JUN 03 0.0 0.0 98.4 
JUN 04 0.0 0.0 97.5 
JUN e,5 e.e 0.2 96.7 
JUN 1~ 6 0.0 0.0 94.6 
JUN 07 0.0 :::l. 0 94.6 
JUN 08 0.1 0.0 100.4 
JUN 09 0.0 0.0 116.7 
JUN le 8.0 0.0 llS .8 
JUN 11 0.0 0.0 150.3 
JUN 12 0.0 0.0 120.2 
JUN 13 0.0 0.0 118.1 
JUN 14 e.0 0.0 100.2 
JUN 15 0.0 0.0 92.7 
JUN 16 0.0 0.0 92.4 
JUN 17 0.0 0.0 92.4 
JUN 18 0.0 0.0 93.2 
JUN 19 0.0 0.0 92.7 
JUN ~'0 0.0 0.0 93.7 
JUN 21 0.0 0.0 101 .4. 
JUN 22 0.0 12 • f' 101.6 
JUN 23 21 . 0 0.:0 9 ?, • 4 
JUN 24 e.e 0.:2 92.9 
JUN 25 0.0 0. (Z, 94.8 
JUN 26 ,z . 0 0.0 96.6 
JUN 27 0.0 0.0 9:? . 4 
JUN 28 0.0 0.0 94.1 
JUN 29 0.0 0.0 94.2 
JUN 30 0.0 0.1 96.0 

---------------------------------------- ------------------ ----------------=---==--==--,===~===~=====:-==--
JUN e1 -30 

...... 
w ...... 

0.0 0.0 1210.5 



...... 
w 
N 

.. 
II:.-~ 
CORPORATION 

TABLE 28. DAILY AVERAGES FOR JUN 1 1980 THRU JUN 30 1980 (cont.) 

TOTAL SUSPENDED PARTICU1ATE(UG/M**3) 

SITE. 03:: 
DATE 

---------------------------=====================~==============================-==-=-------=-------------- --
JUN 01 
JUN 02 
JUN 03 
JUN 04 
JUN 05 
JUN 06 
JUN 07 
JUN 08 
JUN 09 
JUN 10 
JUN 11 
JUN 12 
JUN 13 
JUN 14 
JUN 15 
JUN 16 
JUN 17 
JUN 18 
JUN 19 
JTJN 20 
JUN ~ 1 · 
JUN 22 
JUN :::3 
JUN 24 
JUN 25 
JUN 26 
JUN 27 
JUN 28 
JUN 29 
JUN '.30 

57.0 

41.0 

44.0 

79.0 

55.0 

40.0 

62.0 

E0.0 

::0. 0 
4~.0 

122.0 

- --------------------------------------------------------------------------------------------------- ------
JUN 01 -30 56.1 
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L ··'· . .;s··· 
CORPORATION 

TABLE 29. THE FIVE MAXIMO~ INDEPENDENT SLIDING AVERA3ES FOR JUN 1, 1980 - JUN 30, 1960 

SI'l'E r, ·z ..,_ 
1()....,...., 

1. El 8( 5:00- E:00) 
2. 6/ 1( 1:00- 4:00) 
3. 6/ 1( 5:00- 8:00) 
4. 6/ 1( 9:00-ll:e0) 
~- 6/ 1(11:00-14:00) 

SITE 033 

1. 6/ 7( 6:00- E:ee) 
~- ti 1( 0:00- 0:00) 
3. c/ 2( 0:00- 0:00) 
4. 6/ 3( e:00- 0:00) 
5. 6/ 4(13:Z0-l~:e0) 

1.0 
0.0 
0.0 
e.e 
0.0 

0.1 
0.0 
0.0 
0.0 
e.0 

SULFUR DIOXIDE (UG/M**3) 
3-HOUR 

SULFUR DIOXIDE (UG/M**3) 
24-HOUR 

-----------------------· - ·----------- -------- - -----------------------------------------------------------

S I'l' E 0 ..,_ 7 ..., .... 

1. 3/29( 0:~0- 0:00) 
2. 6/11( e.:00- 0:00) 
3. f/~3( 0:00- 0:00) 
4. f/23( 0:00- 0:00) 
5. 5/ 2( 0:00- 0:00) 

122 .0 
79.e. 
62.0 
60.0 
:17. 0 

TOTAL SUSPENDED PARTICULATE (UG/M**3) 
24-ROUR 

------------------------------------------------------------------------ ------------------------------- ---

..... 
w 
w 
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TABLE 29. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAG-ES FOR JUN 1, 1980 --- JUN 30, 1980 
(cont.) 

SITE 0 Sl:-'l 
'-'-

1. S/30(14:00-15:00) 3.0 
2. 6/ 5(17:00-18:00) 1.0 
3. 6/ 5(20:00-2l:00) 1.0 
4. 6/ 5(21:00-22:00) 1.0 
t. 6/ 3(1~:00-14:00) 1.0 

HYbROGEN SULFIDE (UG/Mt."~3) 
1-H0UR 

------------------------------------------------------------------------------------------------------------

SITE 033 

1. €/11( 6~00~ 9:00) 284.3 
~- 6/13( f:00- 9:00) 168.3 
3. 6/12( 6!00- 9:00) 140.6 
4. 5/10( 6:00- 9:00) 125.6 
5. 6/ 9( 6:00- 9:00) 125.2 

METHANE ((UG/M**~) X 10**-1) 
6-9 AM 

------- ------- - ----- -- • -------- -.------------------------------------------------------------- - ----

SITE 033 
- ---- --- ~ -- -- - ------ ------
1. 6/ 8( 5:00- 6:00) 3.0 
2. 6/ 1( 1:00- 2:e0) e.0 
3. 6/ 1( r:00- 3:00) 0.0 
4. 6/ 1( 3:0~- 4:00) 0.0 
5. 6/ 1( 0:00- 1!00) 0.0 

SULFUR DIOXIDE (UG/M**3) 
1-H0UR 
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CORPORATION-

TA I I. E _3 0 . ijQU~LY AVERAG!S OF SULFUR DIOXIDE (UG/~**3) 
TRAILER NO~ - 32 FE~IOD( 6/ 1/80 TO 6/30/80) 

HOUR· 
1 2 -· '2 4 5 6 7 8 9 10 - 11 12 13 14 15 16 17 1:3 19 20 21 22 23 24 MEAN ._, 

IAY 

l 0 0 0 0 . 0 0 0 0 0 0 0 0 _0 0 0 0 0 0 0 0 0 e 0 0 . -

~ 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 0 e• 0 0 . 0 .0 .0 0 .0 0 0 . 0 0 0- 0 0 0 0 0 0 0 0 0 21 

4 0 0 0 0 ,:· .0 0 0 0 0 : : 0 0 0 0 0 0 0 0 0 0 0 0 
5 .. 0 0 0 0 : 0 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6_ 0 .0 0 0 . 0 0 e. 0. _ 0 0 0 0 0 0 0 0 e e 0 0 0 0 0 0 . 
7 0 . .. 0 0 ·0 . 0 0 0 0 0 0- 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 . 
e 0 0 0 e . 3 0 0 0 0 0 0 0 0 0 0 e 0 .0 0 0 0 0 0 0 . 
9 0 0 0 0 : 0 0 0 0 e 0 0 0 0 0 0 0 -·_. 0 0 0 0 . 0. 0 0 .0 

10 0 0 0 0 : • 0 •.0 0 0 0· 0 0 0 0 0 0 0· 0 0 0 0 0 0 0 .0 
11 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .. 

12 0 0· 0· 0 ! 0. 0 0- 0 0 0 0 0 0 
-· 

0 0 0 0 0 0 0 0 0 0 0 
12 0 ••·0 0 e : • 0 0 0 0 e 0· e 0 0 0 0 0· 0 0 0 0 0 0 0 0 
14 0 0 0. 0 . 0 0- 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 -• 
}5 0 W-·- 0 . 0·- . 0 0 0 0 0 0 0 0 0 0 0 -· 0 .· 0 • 0 0 e· 0 0 0 0 .. 

-- .: ., 

16 0 0 0 0 : 0 f6 0 0 0 0 e 0 0 0 e. 0 0 0 0 0 0 0 0 vJ 
17 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
18 0· 0 -0 0 . 0 e:· 0 n, 0 0 0 0 0 .0 0 0 _--_ 0 0 0 .. 0 0· e 0 0 ·• ~-

19 0 0. 0 0 -• 0 0 0 0 0 0 0 0 0 0 0 0 ·- 0 0 0 0 e: 0 0 0 
20 0 0 0. e : 0 0 0 • 0 . 0 0 0 0 0 e, 

-- 0 e 0 0 0 0 0 e 0 .0 
:::1 0 ·0 z 

-- _··.·0 0 0· 0 e : 0 0 0 0 0 e 0 0 0 0 0 0 0 0 0 0 
2:2 0 e: 0 .0 . 0 0 e, 0 0 z 0 -0 0 0 0- 0 e 0 0 0 ~ 12 12 0 . 
23· 0 0 0_ -0 : 0 0 e, . 0 0 0 0 0 0 0 e 0 ·. 0 0 e e 0 0 0 ·0 
24_ 0 0 0 0 : 0 0 .0 e 0 0- 0 0 0 0 0 0 0 0 0 -:z; 0 0 0 0 
~i:c 
~..) 0 ·~ .0 e: : 0 e: 'l e 0 e e 0 0 e 0 0 0 0 0 0- 0 0 0 0 
2f. • 0 - - 0 0 0 -.- ,0. i 0 .0 0 0 0 0 0 0 ;2) 0· 0 0 0_ 0 0 0 0 -0 .. 

27. e 0 0 e . 0 0 e: e 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0- 0 -. 
'-A "-~ 0 0 0 0 :! 0 0 0 0· 0 0 0 .0 0 0 0 0 0 -0 0 0 0 0 0 0 
29 0_ 0 0 0 . 0. 0 0 .0 0 e 0 0 0 0 0- 0 0 0 0 e: 0 0 0 0 -· 
~0 0, 0 0 0 : 0 e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

MfAN ·0 0. 0• 0 0 0 0 0 0 0 0 0 0· 0 0 '. 0-
. 0 0 0 0 e: ·--- t~ ··0 

_ TOTAL NUf"PEP. OF OfS ERY.~T IONS = 686 - i""EAN = 0.0 
IND1CAT[S tA(IBRATION FOR TBF HOUR . . . . 

I-' 
w 
u, 



tr.:1 j ,; .. ". ..... """·· 
CORPORATION 

I-' TAE-LE 30. HOURLY AVERAGF.S OF 9YD~OGEN SULFIDE (UG/~**3) (cont.) 
w TRAILER NO. - 33 PERIOD( 6/ 1/90 TO 6/3-0/80) O"I 

HOUR 
1 £'. 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 MEAN 

DAY 

1 0 0 0 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 IZ 0 0 0 
2 0 0 0 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 
'2 0 0 0 0 . .0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 ..., . 
4 0 0 0 0 . 0 0 0 0 0 0 0 0 0 . . 0 0 0 0 0 0 0 0 0 . . . 
5 0 0 0 0 . 0 0 0 0 0 0 : 0 0 0 0 0 1 0 0 1 1 1 0 0 . 
6 0 0 0 0 . 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0· 0 0 0 

7 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 . 
8 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
9 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

10 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
11 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
12 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
13 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
14 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
15 e 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
lf 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
17 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
18 0 e 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
19 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
~0 0 0 e 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
~1 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
22 0 0 0 e : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
23 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
24 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,0 0 
2!:l 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
26 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
27 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
29 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
~0 0 0 0 0 : 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 

f":EAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

TOTAL NUMBER OF OBSERVATIONS= eB7 MEAN= 0.0 
INDICATES CALIBRATION FOR THE HOUR 
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TABLE 30. HOURLY AVERAGES OF l":E:THANE({UG/M':•*3) X 10*':C-1) (cont.) 
TRAILER NO. - 2-3 PERIOD( 6/ 1/80 TO 6/30/80) 

HOUR 
1 2 ~ 4 5 6 7 8 9 10 11 12 13 i4 1 ~- 16 17 18 19 ;::0 ;: 1 Li? 23 24 MEAN '-' 

DAY 

1 99 99 99 99 : 98 99 99 98 98 98 98 98 98 97 97 9.7 97 98 9B 98 ge 98 98 98 
2 98 98 98 97 : 98 98 98 97 97 97 97 97 97 97 97 97 97 96 97 97 98 99 97 97 
3 97 S7 S7 97 : 98 97 SB 98 97 9'7 97 97 98 98 97 98 99 98 101 102 102 103 100 9B 
4 98 99 99 101 : 109 106 99 97 97 97. 97 95 95 94 94 94 94 : 95 96 96 96 97 98 
5 99 99 99 97 : 98 11212 108 99 99 98 98 95 95 94 94 94 94 94 94 94 95 94 94 97 
6 S5 95 95 95 : 96 95 95 95 95 95 95 95 94 94 94 94" 94 94 94 94 94 94 94 95 
7 94 95 95 95 : 95 95 95 95 95 95 95 94 94 94 94 94 94 94 94 94 95 95 96 95 
e 95 97 99 98 :110 127 117 116 98 95 96 9e 95 95 96 95 S5 96 96 9c 99 101 102 100 
9 109 109 117 119 :129 125 124 127 120 115 114 107 106 116 109 108 111 112 115 11A 121 123 129 117 

10 131 132 145 136 :122 130 128 119 114 114 110 109 109 112 110 111 111 109 110 114 119 118 119 119 
11 134 1:33 122 122 :160 2el 328 244 183 149 119 111 111 113 118 123 121 125 127 129 127 137 139 150 
12 148 144 133 135 : 14 7 138 14 7 137 117 11 9 112 :113 103.100 100 100 102 103 100 108 128 111 120 
12 106 102 107 108 140 139 167 180 158 134 110 102 100 99,103 103 101 100 10£ 104 110 129 120 111 118 
14 116 119 119 104 115 102 10.0. 99 98 97 97 96 96 96 a-.,o 95 95 94 95 95 96 95 95 94 100 
15 94 92 Sl 91 109 96 100 99 .93 91 91 91 91 90 90 912 90 90 91 91 91 91 91 91 9'.3 
16 90 90 90 91 109 93 93 93 93 92 92 92 92 92 92 92 92 91 92 91 91 91 92 91 92 
17 S2 Sl 92 93 112. S6 9,3 93 92 91 91 91 91 91 91 91 91 90 90 90 90 93 92 91 92 
18 100 95 94 96 111 96 97 97 94 92 91 91 90 90 90 90 90 90 90 90 90 90 91 92 93 
19 92 91 Q'>: ...... " 91 109 96 97 97 93 92 91 91 91 90 90 90 90 90 90 90 90 90 92 99 a ... ., .. 
;:e 98 S3 93 96 llS 96 95 102 97 94 92 92 92 91 90 90 90 90 90 89 90 99 9 21 91 94 
21 94 93 94 100 128 113 115 120 117 107 99 97 97 99 95 91 92 93 94 94 96 98 102 106 101 
22 117 129 148 137 133 107 97 97 100 98 93 92 92 91 91 91 91 91 90 90 90 90 92 92 102 
23 92 92 99 102 116 94 95 94 93 92 91 92 91 91 91 91 g.2) 90 • 90 90 90 91 92 92 c;~ 

-u 

24 92 Q'7 ., ._ 92 92 11e 94 96 96 95 92 91 92 91 91 90 90 90 90 91 91 91 93 93 93 S3 
25 93 100 96 92 111 95 95 102 98 o~ .,,: 92' 97 93 91 9c 9:3 92 91 91 9;: 91 93 95 100 S5 
26 106 109 101 99 112 95 95 104 104- 94 92 92 93 93 93 93 92 91 95 93 9:3 93 95 92 G? 
27 94 S3 92 95 110 93 96 OQ ...,. __ , 95 0'7 

-d 0" ., ,: ~']'. 
':::}._, g;:, 92 91 91 90 91 91 9~ 92 91 91 93 9.5 

28 93 97 98 95 111 96 9f 98 98 93 91 91 91 91 91 91 91 90 90 91 91 93 98 93 94 
2S 97 S4 95 9~ 110 95 96 97 98 95 94 92 92 92 91 91 91 91 91 91 92 9·"' ... , 95 95 94 
7, -~ ..,I:, 96 97 97 97 115 105 104 104 107 96 92 92 91 91 85 91 91 91 90 91 91 93 9~"': 104 96 

l"EAN 102 1e2 103 102 116 105 111 r1~ 10s 102 99 97 95 96 95 Q;J:;. 
..... -..J 95·.• 95 96 96 97 S-3 100 10Z 

TCTAL NUf1BER OF OESERV ATT ONS = 7,~6 MEAN= 100.5 
~ INDICATES CALT~RATION FOR THE HOUR 

I-' 
w 
-...J 
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XII. JULY METHANE ___ BA.G_ $_AMPLlNG. -PROGRAM 

Grab-bag samples are collected bi-weekly and analyzed 
for methane. The ambient air samples are collected in tedla.r 
bags using a metal bellows pump connected to the ambient sample 
manifold. Ea.ch bag sample is collected. over a three;..hour period. 

The bag samples are returned' to Austin for an,a.lysis 
fo_r methane concentrati_on; The analysis is performed on either 
a Bendix 8202 or a Baseline Industries Model 1030 gas chromatograph 
using a flame ionization detector. The minimum. detectable limit 
using this technique is less than 1.ppm. 

Results of the bag sampling analyses are given below: 

Date Time Methane Concentra:tion (.E.E!!U. 

7/8/80 0600-0900 1.88 

7/24/80 0600-0900 - 3.03 
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'!'HU 31. 
f,O\Jif\TH'f POURS FOR CtOC·)L.\Ti r.~f0l1, TEXAS, 1980 

'.:: !TE .13? 
(JULY) 

D I G I 'I' I Z I t-: G 
DAT~. 5YSTEM ~82 E2S CJ-14 TSP 
7/ 1 1 ,?\ ., 0 ,~ ,1 

7 / 2 ~-4 2 0 ·:,, ;· -1 
7 I 'l: 

I oJ 12 • 0 ? •?. 
7 / 4 0 t 0 ? 
? I 5 0 0 0 0 I:'. 
7 / E. 0 e 0 ~ 
7 / 7 0 0 j 0 
7/ e 0 0 0 2 0 
7/ 9 e e e e 
7/10 0 0 0 ~\ , .. 
7 /11 0 0 0 0 " 7 /12 i 0 ~ 0 
7/13 0 2J 0 0 
7 /14 {/, e e. e e, 
7 /1 :i 0 iZI 0 e 
7/lb i(; 0 \i: 0 __, 

7/17 \CJ 0 l e 0 
7 /12 e e. (1 e 
7/1~ 0 e i (?-

7/20 2 e 0 e 0 
7 /£" 1 1.1 0 -~ e, 
7/22 0 (?, V: 0 
7/23 0 e ('. (? ~ 
'I /24 t e ~ 'l 
7/25 -0 I, ~ {J, 

7 /'t:t· 0 ·~ ;,1 0 1 
?127 ,., 

0 0 0 't'J ., 
7 ;2;:. 0 f) c~ e r.) 

7 /2':c.J e :?- " z, k' 
?/30 0 e e (? 

7/cl e 0 Ii 0 

GAL _'IIM~~ ~.1 -~ •; 
-vr. ~l 1 

llATA GP. TUR~ 
,_. RA.Ti (<r ·>4 94 ~, ,1 ~ 'A 

w 
"° 
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Downtime Summary for July 1980 

During July, the data capture rates for all parameters 
were 90 percent or better. The only data losses occurred during 
July 1-3, when a faulty power supply to the DARTII data acqui­
sition system caused 46 hours of downtime. 
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TABLE 32. 

FEDERAL AND TEXAS STATE AMBIENT AIR QUALITY STANDARDS (JULY) 

Agenc.y 

Federal 

and 

Texas 

Texas 

Federal 

and 
Texas 

Texas 

Federal 
and 

Texas 

Federal 

and 

Texas 

Pollutant 

so2 

f so, 

l 

{ Partiso1ate 

{ Partlco1at, 

( co 

Ozone 

Sp~dal 
Conditions 

All Counties 
Except 

Harris, 
Galveston 

Orange, 
Jefferson 

IIC 6-9 a.m. 
(Non-Methane) 

N02 

Annual 

24-Hour* 

3-Hour* 

30-Minute*>'<' 

30-Minute** 

30-Minute>'<* 

Annual>'<** 

24-llour* 

5-Hour>b'c 
J.:.Hour** 

1-Hour** 

8-Hour-1• 

1-llourt• 

l'-:-Houd 

3-llour* 

Annual 

*Not to be exceeded more than once per year. 

11g/in 3 
Primary 

80 

365 

1061 

743 

.849 

75 

260 

100 
200 

400 

10,000 

40,000 

235 
160 

100 

(PPM) 

.03 

.14 

.4 

.28 

.32 

9. 

35. 

.12 
.24 

,05 

lJg-lm J 

Secondary 

1300 

60 

150 

10,000 

40,000 

235 
160 

100 

**Texas special regulations. Single plant source may not exceed these a~ient levels in 

Texas at any point,. at any time. 

***Geometric Mean. 
tThe expected number of exceedances not to occur on more than one calendar day per year. 

(PPM) 

.5 

9. 
35. 

.12 
.24 

.05 
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TABLf 33. DAILY AVIRAGIS FOR JUL 1 19k0 THRU JUL 31 19El 

SULFUF rrcxIDE (UG/r**3) 

A ~ '2 
Ov v 

HYDRO~F:~J SULnD•' (u·;/M':"~3) 

.?! ·7,., 
\l),.__)1,._: 

ME 'T' I 1 A r, ~- ( ( L, ;; / !"' ,:,,:, ~ ) X 1 ? ,:,,:, - 1 ) 

,,. 'i 7. 
«.) ..... '.J 

---=·===== -==== === :..:==-·= ==;:::.===== ====-=-===== == ====== === = == ===·- == == == =.===== --=== === = ==-- == =-· == -· ====:: == = = -- .. _:....--· --- --- •. -- :·• ---- - ---.- -. --.-
JUI 01 Z.0 0 .11 9~- .0 
JUL 02 
JUL 0:3 0.0 0.0 9j. s; 
JUL iZ4 0.J 0.0 98.3 
JUL 05 0.0 ei.e 102.:: 
JUL e.s 0.0 0.0 11~ .4 
JU I 07 0 . e. (,JI • :0 r3.5 
JUI 0b 0.0 0.0 100.4 
JUL 09 0.0 0.0 104.0 
JUL 10 0 . ,2 0.0 104.5 
JUL 11 ~}I. 0 0.0 105.? 
JUL 12 0.0 e . .z 102.5 
JU I 13 0. 2) 0.0 100. ~ 
JUL 14 0.0 0.3 9Si.? 
JUI 15 (?.(6 0.0 97.7 
JUI le 0.V 3.0 125.5 
JUL 17 0.0 0.0 106.8 
JUL 13 2.0 3 . 2J 112.~ 
JUL 19 (i' • e 0.2 119. 7 
JUL :::1, l . fl 0.0 99 .1 -
JUL 21 'l . /J ~.0 96 .1 
JUL 22 0.0 e.0 10f~.:-, 
JU I 2_;_:, 0.:0 0.12 1..:.0.J 
JUL 24 v.. e ?.0 11:: .. ~ 
JUL c5 '~ ,,. 

{_ . . \() 0.1 112.4 
JUL 26 ·:?: . J 0.i S" :5. 7 
JUL 27 2.e l .11 Gf. :~ 
JUI 2E- :1 . J '7.0 121.7 
JUL 2S 0.il 0 ·f 

• IU 11 7. :J 
JU 1 -.3~l ~:,- . ;1 ~.0 99.3 
JUL ~ l e.0 0.0 102.7 

- - - - -- _. - - - - •. - - - - - - - - -- - - - - - - - - - - - • - - - - - - - - - - - - - -- - ---- - - - - - - - - - - - • - - - ... - - -- - - - - - - - • - - - - - - - - - - - - - - - ' • - • - - - - - -· - -

.:ur c1 -/1 7.0 0,. 0 17-4.:: 
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CORPGRA'nON 

'lAi,L~: 33. DAILY APF.A:;E~ ~'CF JUL 1 19£,-J 'l'Hl-Hi JPL ~:l 1S8'~ (cont.) 

Tu v t '. u :. i • ~ N r: u: r t. f, 'I' r :: u L A 'I' E ( UG / r ,::::, : ) 

SI'I'E: A 'l. •~ u .. ,,,, 

DA'IF 
-------------------- ----------------- ------------------------------~---- -~----- __ -.-·- --------•· _------ ---------- __ - - -· 

JUL ;H 
JUL 22 
JUL 03 
JUL 04 
,lU l e-~~ :;f . ~; 
JUL :of 
JUL C7 
JUL 02 4::i.0 
JTJ I 09 
JUL l? 
JUL 11 72.0 
JUI 12 
JUI 1;: 
JUL 14 :':A. e 
JUL 1:: 
JUL 15 
JUL 17 94.C 
JUL lE' 
JUL 1; 
JUL 2~: 4 :~ . '/, 
JUL 21 
JUL i-'~ 
JUL 2,3 .:1. V 
Jll 1 '.-::4 
JllL i::5 
JUL 2f ::.s. e. 
JUL :C:7 
.JTJ I 22 
JU I :C: 9 (?. (,) 

JU l ;5z, 
JUL /1 

··-- - -- ·- - -- ·- - - - -· -. -- -- -· - - -- - - -- - -- - - - - --·- - -- - -- - --- -- --_-- - --- - - - -- - - --- - - - - -- -_- - - - - - ·- - - -- - - - - - ·- - - -- -- - ~ --· ._ - - -· - - - - - .:::.-·- ---_-. ·-------- __ 

JUL 21 -[1 40.8 



COIJl!PoeilAffON 

I-' 
..i::,. 
..i::,. 

TABLE 34. THE; FIVE ~1\XIMU~ INDEPENDENT ~,LlfJH'.} AV~HA'.;:SS ?OR JUL 1, 19[;?, - JUL 31, 1SJP0 

I 'I' E 0:33 

1. 7/ 1( 0:00- 3:00) 
:. 7/ 1( 5:00- 8:00) 
3. 7/ 1( s:0i-11:00) 
4. 7/ Z(12:e0-15:l0) 
~- 7/ j(15:00-1A:00) 

ITE 033 

1. 7/ 3(11:i0-11:00) 
; . 7/ 4(11:00-11:00) 
~- 7/ 5(11:00-11:00) 
4. 7/ 6(11:00.-11:00) 
~. 7/ ?(11:~e-11:00) 

!TE ,~.:3 

1. ?/1'/( 2:00- f1:00) 
::. 7/11( 0:el'.'.·- 2:2Zj 
i. 7/~9( l-:l0- i:~C) 
'-l• r7/ 1-,( ·,'.l•·~•:O· - t.'l•i••,}) 0 .. _, • ~. . .... , 

::',. 7/14( ?1 :1!'.:.-'- ;1,:((,0) 

0.0 
0.0 
0.0 
0.0 
e.0 

0.0 
0.0 
l,.0 
~.0 
e.2 

94.e 
?2. e 
67.e 
56.0 
!'>4. 0 

SULFUR DIOXIDE (UG/~**3) 
3-HCUR 

SULFUR DIOXIDE (UG/r**Z) 
24-HOUR 

TOTAL 3U3PENDED PARTICULATE (UG/M**3) 
24-~0Ui 
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TAbLE 34. TEE :FI'H !".AXH'Ut" INDrT~'.NI'f>J'l' SLifiINil .AVtRAGL !"OR JUL 1, l:::••;,:i - .JUL .:'1, l9c~J 

I 'IF ~133 

1. 7/14(11:00-12:ezl 7.0 
, 7 / ': t" ( 1 ''Z • ·1 ~ -1 4 • (,' (A ) '2. rA ~. 1.. .. . -·- .ll:'1 . _ .. ,10 '-~ ... , 

'l '?/ 1( ~- '0 ,. ')'X) , ')< ,_. • G : 1:; - ,~ ! V. \U I, . v 

4. 7/ 1( 3:00- 4:00) 0.e 
7; 1 ( 1 : 00- ? : e ;i) e. 0 

(cont.) 

HYDRO~E~ SULFIDE (U~/r**~) 
1-HOU? 

-----------------------------------------------------------------------------·----------------------------

I '1' F 0;',3 

1. 7/2~( 6:0i- 9:0e) 19S.0 
!. 7/25( F:i3- 9:/e) 174.0 
~- 7/ E( E:t0- 9:00) lES.f 
4. 7/18( f :00- 9:00) 155.0 
h• 7/2~{ 5:ii- 9:00) 141.6 

: I 'I' E ') ~l 7 
LI'-· \. 

1 7/ 1( , .... ~."- l·;t,.-~) • ',._,. • i•tJ e I() 

. ) ?/ 1( 1:00- 2:0~;) 
?/ 1( 2:ev- ~:zr.) 

1 . 7 / 1 ( ..: : 21 -~ - 4 : 0 i/. ) 
-. 71 1( ~~J0- f:01) 

I-' _.,. 
u, 

)1. 0 
r} (} ..... ~ 
2.C-: 
e.2 
:L0 

M1': 1I'EA NE r 1 u,1~** 2 )x1~**-1) ·• \ •..J ,- t.~ ' X.• 

S-'.-) A"'· 

ci•1rt1P n1cv1nr 'ur/~**~) ··'-''-'' ,.. C.~\.7,1 ·-· 

1-J,CFF 



CGRPOlil!ATION 

TAFLE 35. HOUF.LY AV~RA8FS OF SULFUR DIOXIDE (U~/~**3) 
..... TRA lLER NO. - 2;~ PERIOD( 7/ 1/Se TO 7/~1/E?.) 
.i:,. 
O'l 

ECl!R 
1 2 7 4 5 6 7 8 SJ 12 11 12 1 ,,_ 

H, 1 ~I lo 1 'I 1 ;.;· 19 20 ;d 22 r-. •7·· :C4 ME.ii ._, .._. .::. <-

/. y 

1 0 0 ,3 0 : 0 0 0 0 0 0 0 i2 0 
~-

,. 0 0 0 ?, 3 3 0 .;;, 0 0 0 0 
,; 0 :z 0 e . 0 0 0 0 0 0 e 0 e e 0 z e 0 fl 0 0 0 0 . 
:J 0 0 0 0 . 0 0 i 0 i2l 0 0 0 0 0 0 0 0 0 0 0 ~~ 0 )J . 
n 0 e e e : 0 0 0 0 2J 0 0 0 0 0 0 0 0 0 0 0 0 0· e 
'? 0 0 it 0 . 0 0 0 0 e 0 0 0 0 0 0 0 0 0 0 0 0 0 2J . 
;. 0 e 0 0 : 0 0 0 0 -~ 

.. : 0 0 0 0 0 0 0 0 0 0 0 0 
0 e, 0 0 : 0 0 0· 0 0 0 0 0 0 0 0 e 0 " 0 0 z 0 0 
0 . ) 0 (~ . 0 0 0 0 J 0 0 0 0 3 ,2l :3 0 0 0 ,;_;, 0 ,-~ 3 .... . u 

1 e e 0 e . e 0 0 0 e e 0 e e 0 e. 0 0 0 e e e- ,~j. 0 . ., 
'.:. ,t.) r1 (~ e : 0 0 0 0 0 0 0 .0 e- 0 0 0 0 0 0 ?, z ~~ ? ., 

, 0 0 e, 0 : 0 0 0 e 0 0 0 (l 0 0 2J 0 0 0 (? 0 
,-;, 

0 It :. '-· l.'.i 

.4 0 e 0 0 . 0 0 Ct 0 0 e e 0 0 e, 0 0 0 0 0 0 0 0 0 . 
,:. e ., 0 0 : ~ 0 0 i' 2J 0 0 e ,) (~ (~ ;~ \r~ :1 0 0 0 0 0 ... ... ~"-• 

.f 0 0 0 0 : 0 0 0 0 0 '-" 0 0 0 0 0 e 0 0 0 e, e 0 0 
: 'r' 0 e. 21 J : 0 0 0 0 0 J 0 0 0 21 0 -~ i) 0 0 21 J 2) }J "-' 

:.; e (l e 0 : 0 0 0 0 0 0 e 0 0 0 ~: e, 0 e e e 0 e 0 
-~ J 0 0 0 : 0 l Q; "1 0 e 0 0 e 0 :1 0 0 0 0 ,, ,, z 0 Ii: , 
. ;(, 0 e. 0 0 . 0 0 0 0 0 ~ 0 0 0 k' 3 ?, e, 0 0 0 0 it;. 0 . 
1 :?, 0 2 0 . 0 ~ 0 e: e e, 0 e, 12 e e. e. e 0 f 0 ,., 0 0 . ... 
c.: e 0 0 0 . 0 0 ~ 

.,, 
~ 0 0 ,.,. ,-~ ~' 0 J ,1 ;:-1 ~✓., v" .\ ()j ~I; . l. <, ,, ,,, 

., 
0 I? 0 e. : 0 e e e e e; 0 0 0 0 e. 0 0 0 0 0 ? 0 0 . 

.4 0 0 /J ~-, : e 0 0 'o i k"1 0 0 v, ·7, 0 ~ ;1 l 0 fJI 0 3 0 "U •:: .. 
. ;) e. 2- 0 e . 0 0 Cl. i 2 l 0 (/. ,, (?, 0 

,, e e e e e e: 0 . u ,, 
,Z: 0 0 J. . :2l 0 0 0 0 0 0 12 ?, 0 0 ,2J 0 0 it, -~ 0 

-~ 
e, . 

':(- e 0 0 0 : 0 0 0 0 ,~ 0 ,~ 0 0 0 0 0 i 0 0 ;iJ 0 , ... 21 "' 
... ,-.- 0 0 0 2 : 0 0 0 e (1 0 0 0 0 e. 0 e e 0 0 f2 0 e i 

·- 0 ? ~1 ·£'1 . 0 0 0 z 0 0 3 e- .;) ;1 0 0 ~) 0 0 2l ~, ~- 0 . 
?-- :.;, e e e . 2 e e e e e e e e, e 2 e. 0 0 e e e 0 0 '- . 
1 .{) 2 0 0 . 0 0 0 0 e. 0 0 0 v; 0 ~ •'1 0 0 iii 0 0 0 J . 
vEAN e e e. e e 0 0 e. 0 0 0 0 ;~ 0 e r, 0 z :), 0 i'} 0 (/ •. ~' 

TOTAL NU~E£R OF OESiHVATIONS = f,f7 t' ~;AN =- 21.0 
INUT:ATES :ALI?HATJCN FOR TFE HCUR 
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CORPORATION 

TAbLl 35. HOURLY AVFRA3fS 
TF.AILER NC. - 3:7-

~F EftR0~E~ SULF!DF (UG/r**~) 
PEHICD( ?/ 1/80 TO 7/~1/8~) 

~ruR 

(cont.) 

1 c ., 
·-· 4 " ,) c 7 R 9 10 11 1~ 13 14 !~ 16 17 lJ 1S ;0 ~1 

0 e 

0 0 
e 0 
0 0 
e e 
2 k'· 
e, e 
0 0 
·J e 
0 e 
0 0 
0 0 
e e 
0 0 
0 0 
0 0 
e e 
0 0 
0 v, 
0 e 
0 0 
e. 12 
2 0 
0 e 
0 0 
0 2 
?, 0 
0 2 
l e 

? ~ 

0 

i1 

e 
0 
e 
e 
(I, 

0 
J 
0 
J 
'/; 

0 
0 
0 
;z, 
0 
0 
;Z 

e 
2 
e 
0 
0 
0 
0 
0 
,, ~, 
2 .,, 

0 

0 
e, 
0 
e 
e 
(1 

e 
-.(, 

e 
i?, 

0 
e 
0 
e, .. 
{) 

e 
V, 

e 
0 
0 
0 
0 
2 
(A 
,., 
'' 
0 
11 

0 
,, ,, 

0 

:z 
0 
:z 
0 
0 
0 
0 
0 
e 
0 
0 
0 
0 
0 
0 
e 
0 
0 
0 
0 
0 
0 
e 
0 
0 
iii 
0 
0 

0 

0 

0 
2 
0 
0 
0 
0 
0 
0 
e 
J 
?J 
0 
q 

0 
0 
0 
~) 

I, 

0 
0 
e 
0 
:~ 
e 
~~ 

e 
;;, 
e 

0 

2, 

0 
0 
21 
0 
0 
0 
e 
e. 
0 
0 
C· 
0 
0 
0 
0 
0 
0 
2 
e 
0 
e 
0 
0 
2 
0 
e 
0 
;z. 

0 

0 

~ 

e 
e 
0 
e 
0 
e 
0 
2 
0 
0 
0 
3 
e 
e 
17, 

' 
0 
0 
e 
~ 

0 
0 
r 
0 
0 
2 
0 
e· 

;~ 

2l 

0 
e 
0 
0 
e 
,J 
2 
~ 

2 
0 
0 
0 
~ 

e 
e-
,, ,_, 

0 
0 
0 
0 
0 
0 
;,_: 

e 
I (, 

0 
,l 
2 

0 

0 

2J 
0 
0 
0 

0 
e 
0 
0 
0 
0 
0 
3 
0 
0 
e 
0 
0 
0 
0 

0 
V 

0 
0 
e 
0 
e-

:3 

0 

0 
2 
0 
0 

0 
0 
0 
0 
0 
7 
0 
i 
2 
0 
0 
0 
0 
e 
0 
0 
0 
~ 

0 
~ 

0 
0 
0 

~~ 

·/I 

0 
0 
0 
0 
0 
0 
~ 

0 
?. 
e 
0 
0 
0 
0 
0 
0 
e 
0 
0 
0 
(~ 

e 
0 
;l 

0 
2 
0 
0 
e 

;j 

TOTAL NU~FfR or JFSfHVATICNS = 566 
I NB IC AT r. S CAL IF :HT ION Hl B Tl! E Ji OU L 
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0 
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0 
0 
0 
0 
0 
0 
0 
0 
e. 
0 
0 
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0 
0 
0 
0 
li 
0 
'7 

? 
'1 

0 
0 
0 
0 
2 

k~ 

0 
,? 
''-' 

0 
,, 
u 
0 
0 
e• 
0 
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e 
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e 
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e, 
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l, 
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2 
0 
V: 
(~ 

0 
0 
2 
0 
" i(: 

:?,1 

0 
(~ 

0 
0 
0 
(~ 

0 
0 
12) 

0 ,~ 
0 
0 
(J 
2 
.;, 
0 
0 ,. 
'-t) 

0 
~J 
0 
c 
7 
e 
0 
0 
0 
e. 

r1FAN = 

0 

0 
~ 

0 
0 
0 
J 
e: 
0 
21 
l, 
0 
0 
0 
(1 

0 
:_1 

0 
0 
7 
0 
<'.l 
0 
'J\ 

0 
0 
0 
,, 
'{, 

0 
? 

0 

✓!. 2 

0 
,2) 

0 ·~ ,, 
;, 
0 
0 
0 
:1 

0 
0 
, ~ 
;, 

0 
:3 
12 
V 
e 
0 
0 
0 
0 
0 ,~ 
'2 
l 
0 
~) 

0 
0 

0 

0 
0 
0 
:.:, 
i2) 

0 
0 
0 
I, 

0 
0 
0 
(?, 

0 
2 
;.1 
e 
0 
0 
0 
0 
0 
(~ 

,·11 

1c:; 

0 
0 
e, 
Vi 
e 

0 

e 
i' 
0 
0 
0 
0 
~) 

e 
71 
z 
0 
0 
0 
,z 
0 
0 
V, 

~1 
71 
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TArLF 35. BOURLY AVERA:}FS OF i"'~:•p'./·~.F( ;LJ}/.'':-,:.<iXl ✓.':":'-1) (cont.) 
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RADIAN ---
XIII. AUGUST.METBANE BAG SAMPLING PROGRAM 

Grab-bag samples are collected bi-weekly and analyzed 

for methane. The ambient air samptes are collected .in tedlar 

bags using a metal bellows pump conn.ected to· the ambient sample . 

manifold. Each bag sample is collected over a three-hour period. 

The hag samples are returned to Austin for analysis 

for methane concentration. The analysis is performed on either 

a Bendi.x 8202 or a Baseline Industries Model 1030 gas chromatograph 

u:3ing a flame ionization detector. The minimum detectable limit 

using this technique is less than 1 ppm. 

Results of the bag sampling analyses are given below: 

Date Time Methane Concentration (ppm) 

8/ 5/80 0600-0900 2.12 

8/22/80 0600-0900 2.20 
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0 TABLE 36. 

IJOWNTIME HOURS FOR CHOCOLATE BAYOU: TEXAS~ 1980 
{AUGUST) 

SITE 033 
DIGITIZING 

DATE SYSTEM S02 H2S CH4 TSP 
8/ 1 0 0 0 0 0 
8/ 2 24 0 0 0 
8/ 3 24 0 0 0 
8/ 4 14 0 0 0 24 
8/ 5 0 0 0 0 
8/ 6 0 0 0 0 
8/ 7 0 0 0 0 0 
8/ 8 0 0 1 0 
8/ 9 0 0 0 0 
8/10 0 0 0 0 0 
8/11 0 0 0 0 
8/lf 0 0 0 0 
8/13 0 0 0 0 0 
8/14 0 0 0 0 
8/15 0 0 0 0 
8/16 0 0 0 0 0 
8/17 0 0 0 0 
8/18 0 0 0 0 
8/19 0 0 0 0 0 
8/20 0 0 0 0 
8/21. 0 0 1 0 
8/22 0 0 0 0 0 
8/23 0 0 0 0 
8/24 0 0 0 0 
8/25 0 0 0 0 0 
8/26 0 0 0_ 0 
8/27 0 0 0 0 
8/28 0 0 0 0 0 
8/29 0 0 0 0 
8/~0 0 0 0 0 
8/31 0 0 0 0 0 

CAL 'l'IME ~-·s 28 28 

DATA CAPTURE 
RATE (%) 92 91 92 Sil 



RADIAN --
Downtime Summary for August 1980 

During August, as in previous months, the data capture 
rates for all parameters were 90 percent or better. 

The power supply to the DART II data acquisition 
system, which had caused data losses from July 1--3, failed again 
at midnight on August 1. It was repaired on August 4 and 
operated without further problems the rest of the month. 
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TABLE 37. 
,_. 

FEDERAL AND TEXAS STATE AMBIENT AI!l QUALITY STANDARDS (AUGUST) u, 
N 

Special µg/ml µg/m' 
Ar;cncy Pollutant Conditions Primary {PFl~i) Secondary (PPM) 

Federal 
[ so, 

Annual 80 .03 

and 2l1-llour* 365 .14 

Texas 3-Hour>'r --- 1300 . 5 

f so, 
All Counties 30-Minute** 1061 .4 

Except 

Texas Harris, 
Galveston 30-Minute** 743 .28 

L 
Orange, 

Jefferson 30-Minute''"* 849 .32 

Federal { Pa<ticulate Annual>'<** 75 60 

nod 24-llour* 260 150 
Texas 

{ Particulate 

5-llour·A--I< 100 
Texas 3-Hour** 200 

1-Hour>b'r 400 

Federal ( co 8-llour* 10,000 9. 10,000 9. 
and l-llour1< 40,000 35. 40,000 35. 

Texas 

Fcdcrnl 
f l'hotochcmical Oxidant 

1-lloud 235 .12 235 .12 

an<l llC 
\ (Non-Methane) 

6-9 a.m. 3-l!our* 160 .24 160 .24 

Texos I NO Annual 100 ,05 100 .05 
2 

*Not to be exceeded more than once per year. 

**Texas special regulations. Single plant source may not exceed these ambient levels in 

Texas at any point, at any time. 

fd<:'<Ce,mH~tr ic Mean. 

-!-The exp,•ct·tcd uumbL\r of cxceeuan,:cs nut Lo OCL'11t· on more than one ca1t·ndar day pt>r year. 



SITE 
DATE 

! • .f: :{ J~:~,liltJ.-~--. L~J 
CORPORATION 

TABLE 38. DAlI.Y AVERAGFS FOH AUG 1 1980 THRU AUG 21 19HC 

SULFUH DIOXIDE (UG/M':tt.,3) 

033 

HYDROGEN SULFIDE (UG/M**3) 

033 

METH A NE ( (UG/M**Z)X 10**-1) 

0;33 

= =·· ·-' =--· = .• • -·== ..•• =·= . ==·=== == ·'=·- -=-~--.· =·=·=-=-==·=' '===---·==·. --~- === ===·== •• - ·= =·==== ·-: =-· ==·- =·· -==-. '. =. =-·-= : .. =-=- - -= = ,_ -.- - - _.,;. ~ - - - - - - - -- - - -
AUG 01 0.0 0.0 108.4 
AUG 02 
AUG 03 
AUG 04 
AUG 05 0.0 0.0 91.7 
AUG 06 0.0 0.0 97.0 
AUG·07 0.0 0.0 106 .3 
AUG 08 0.0 0.0 116.0 
AUG 09 0.0 0.0 98.6 
AUG 10 0.0 0.0 108.6 
AUG 11 0.0 0.0 96 .. 3 
AUG 12 0.0 0.0 92.9 
AUG 13 0.0 0.0 100.1 
AUG 14 0.0 0.0 94.6 
AUG 15 0.0 0.0 90.8 
AUG 16 0.0 0.0 91.8 
AUG 17 0.0 0.0 92.3 
AUG 18 0.0 0.0 92.4 
AUG 19 0.0 0.0 92.8 
AUG 20 0.0 0.0 95.2 
AUG 21 0.0 ~). 0 99.5 
AUG 22 0.0 ;· . 0 111 .9 
AUG 23 0.2 :~ 1?7.6 
AUG 24 0.0 117.7 
AUG 25 0.0 .d 132. 1 
AUG 26 0.0 (i. 0 117.2 
AUG 27 0.0 vl. 0 110.4 
AUG 28 0.0 0.0 102.5 
AUG 29 0.0 0.0 99.6 
AUG 30 0.0 0.0 93.3 
AUG 31 0.0 0.0 92.7 

'·--·--. •' - ·--. • .. •. ·- - .• : _:·. ' ... :--.:··----- :-·.- .·-' ___ ·.: :·· ' .• .. ·-· -_.:· _. ·_·-=.- :· .·.' ' ' -----. ._·_,· ·-=-:--~-- • __ , . -- =. ;. === =- ·-= -~~::::-.--- ~-:--:~.~-------::----- =- -.- '' .. =·=' . = ·== ✓ 

AUG 01 -31 
i,... 
a, 
w 

0.0 0.0 102.~ 
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TABLE 38. DAILY AVERAGES FOR AUG 1 1980 THRU AUG 31 1980 (cont.) 

TO'I'AL SUSPENDED PA:RTlCtiLATE(UG/M**3) 

S I'l'E 033 
DATE 

~~========~== ~ ========================== ====== = ====== ~=== =======. =====-=--=-=====------- •• • - -----. 
AUG 01 . ?3 .0 
AUG 02 
AUG 03 
AUG 04 
AUG 05 
AUG 06 
AUG 0? 33.0 
AUG 08 
AUG 09 
AUG 10 82.0 
AUG 11 
AUG 12 
AUG 13 46.0 
AUG 14 
AUG 15 
AUG 16 65.0 
AUG 17 
AUG 18 
AUG fg 58.0 
AUG20 
AUG 21 
AUG 22 €5.0 
AUG 23 
AUG 24 
AUG 25 71-0 
AUG 26 
AUG 27 
AUG 28 33.0 
AUG 29 
AUG 30 
AUG 31 28.0 

- ~UG 01 -'-31 . . 52.1 . . •.• • • 1 . - • • •• • • •• --- • • • ---
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TAELF 39. THE FIVE MAXIMUM INDEPENDENT SL1DING AVERAGE3 FOH AUG 1, 1980 - AUG ~1, 1990 

SITE 033 

1. 8/23( 8:00-11:00) 1.6 
2. 8/ 1( 6:00- 9:00) 0.0 
3. 8/ 1( 9:00-12-:00) 0.0 
4. 8/ 1(12:00-15:00) 0.0 
5. 8/ 1(15:00-18:00) 0.0 

SITE 0"'"' ........ 

SULFUR DIOXIDE (UG/M**3) 
3-HOUB 

SULFUR DIOXIDE (UG/M**~) 
24-HOUR 

---·---·--------------------------
1. 8/2~(11:00-11:90) 0.1 
2. 8/ 5(11:00-11:00) 0.0 
3. 8/ 6(11:00-11:00) 0.0 
4. 8/ 7(11:00-11:00) 0.0 
5. 8/ 8(11:00-11:00) 0.0 

------------- ~------------------ ----~------ ---- ------------- ---------- ---- -- ---------- --- ---------

S I'l'E 033 

1. s/10( 0:e0- 0~00) 02.0 
2. 8/ 1( 0:00- 0:00) 73.0 
3. 8/25( 0:00- 0:00) 71.0 
4. 8/22( 0:00- 0:00) 65.0 
5. E/16( 0:00- 0:00) 65.0 

TDTAL SUSPENDED PARTICULATE (UG/M~*3) 
24-HOUR 

-------------------------------------- ---------------------------------- - --------------------------------
..... 
u, 
u, 
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TABLE 39. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERATIES FOR AUG 1, 1980 ~ AUG 31, 1980 

(cont.) 

SITE 033 
----------------------------------
1. 8/ 1( 0:00- 1:00) 0.0 
2. 8/ 1{ 1:00- 2:00) 0.0 
3. 8/ 1( 2:00- 3:00) 0.0 
4. 8/ 1( 3:00- 4:00) 0.0 
5. 8/ 1( 5:00- 6:00) 0.0 

HYDROGEN SULFIDE (UG/M**3) 
1-HOUR 

---------·-------------------------· ------------------- ·-------------------------------.---------·------~~~ 

METH A N"f { ( U_G /M*""3) x10>:0 :<-1) 
f-9 AM 

SITE 033 
---------- ·-----------------------
1. 8/25( 6:00- 9:00) 213.3 
2. 8/23( 6:00- 9:00) 188~3 
3. 8/26( 6:00- 9:00) 18~.0 
4. B/27( 6:e0- 9:00) 157.0 
5. 8/ 8( 6;00- 9:00) 139.6 

------------·-----------------------~-----------------------------------------------------------------

SITE 033 .. 
----------------------------------
1. 8/23(10:00-11:00) 5.0 
2. 8/ 1( 1:00- 2:00) 0.0 
3. 8/ 1( 2:00- 3:00) .• 0.0 
4. 8/ 1( 3:00- 4:00) 0.0 
5. s; 1( 0:e0- 1:00) e.0 

SULFUR DIOXIDE {UG/M**3) 
1-HOUR 

------------------------------·-----------------------------------------------------------------------
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TABLE 40. HOURLY· AVER AG IS • OF SULFUR DIOXIDE (UG/M*':i-~} 
•• TRAILER N.O. - .33 PERIOD(- 8/ 1/80TO A/31/80) 

HOUR 
1 2 • 3 4 5. 6 ? 8 9 . 10 • 11 12 13 .. 14 1 ~ 16 17 • 18 19 20 21 22 23 24 • MEAN 

•. · 0, ... ,0 0 0 : 0 0 0 0 • 0 0 0 0 .. 0·. 0·•. 0 0 0 0 0 0 0 • 0 . 0 

0 0 0 
0 0 . 0 
0 0 0 
0 .·• •• 0 ·.·• 0 
0 .·0 0 

• 0 ·0 0 
0 0 0. 

,0 · 0 . 0. 
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0 0 . 0. 
0 • 0 0·· 
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0 0 · • 0 
0 0 0 

• 0 ·0 0 
ei. 0·· 0 •• 

.0 
0 
0 
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·0 
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•0' : 
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0 
0 
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0< 
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0• 

0 0 0 •• 0 
.0, 0 . 0·· 0 • 

0 ,' 0 0 
0 .0 .· 0 

·, 0. 0 '••· 0 
0 0 · 0 • ..• 
0 0 0 

0 • 

0· 
0- .. 
0 
0 

: 0 
: 0 

. : 0. 
: 0 
:· 0 . 
: 0 •• 
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· t • 0. 
: . 0 
: 0. 
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·, : • 0 
0 

: ,0 
: 0 

0. 
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0 • 0 0 0 
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0 0 0 0· 
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0 . •0. · 5 .•• 0 
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0 .0 0 0 

0 0 0 . 0 
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er 0 . 0 
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0· • 0. ·0 
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0 ,' 0 ' 0 

•• ·TOTAL NUM13ER '.OF OBSERVA1' IONS = 654 
: INDICATES CAL LB RATION FQR THE HOUR •• 

MEAN 

~ 
0 
~-

0 
.0 
0 
0 
~ 
0~ 
0 
4 
0 
0· 

·:0 
0 
0 
~ 
0 
0 
~ 
0 
~ ' 

0· 
0 
e 

0 0 
0 0 
0 ·0 
0 0 
0 0 

·0 · 0 
0 0 . 
0 .0 0: 0. ,•. 

0 0 
0 · .:, 0 
0 0 
0 0 
0 .·•· .. 0. 
0 ' 0. 

0 0 
0 0 
0 0 

. 0 0 
0 0· 
0 0 
0 • 0 
0 : 0 ', 
0 ', 0 

0 0 
0 0 

0 • 0, 
0 0 
0 .· . 0 ', 

0 0· 
. 0. 0 • 

0 0 
0. ·0 

·0 0 
0 •• 0-· 

•• 0 0 
0 .• • 0 
.0 0'. 
0 0 
·0 0 
0 0 . 

. 0 0 
0 0 
0 .0 
0 0 
0 •. 0 
0 . 0 
0 0 
0 0 
0 0 · 
0 · 0 
0 0 0 

,0 
0 

·. 0 0 ., 0 .. ,0 
0 0 0 0 

0 ,. 0 0 •' 0, 0 

0.0 

0 0 
0 0 
0 0 
0 0 
0 0 ,• 
0 0 
0 • 0 
0 • 0 
0 ,0 
0 • 0 
0 0 · 
0 0·· 
0 0 
0 . 0 ,' 
0. 0. 
0 0 
0 0· 
0 0· 
0 0 
0 0 
0· 0· 
0· 0•·· 
0 0 
0 ·: 0 

0. • 0 
0 0 

.0 0 
0. 0. 

0 0 

0 
0 

.0 
·0 
0 .. 
0 
0 
0 
0 
0· 

·-~ 

0 
0· 
e 
0 , . 

• 0, 

e 
0 
0' 
0' 0 

0 . -~-

0 · ·'0,· 
0~~ -~ 
~- 0· 
0, 0· 
0 0 
0 0 
0 
0· 

w 
0 
0 ·. •, 
0 
0 
0 
0 

i0 

0 .. 

.. w 
0 .. · 

.0 
0 

.0 
0. 
0 
0 
0 
0 

0 

0 

0 
0 
0 
0 
0 
0 ,• 

• .. ·0 
0, 
0 • 

0 
0.·. 
k1 .. ·.·. 

B 
·0. 
-~ 

~­
·0 . 
~ 
·0 
0 
~ 
-~ 

0 
.·0 
·:0 

0 
0 
0 



• ·•)•1~''/;L'.''' 
., ' 'j • '•·•i' -~I ~··''r·v'' ~ ·';/••.• I I 
t.:·.'t.lc, 1~,1_·'.~.i~;.:..fu~.J. • ·-~~it--~J 
CORPORATION 

I-' TABLE 40. HOURLY AVERAGES OF HYDROGEN SULFIDE (UG/M**3) (cont.) (.]1 

00 TRAILER NO. - 33 PF.RIOD( 8/ 1/80 TO 8/31/80) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 lt 16 17 18 19 20 21 22 23 24 MEAN 

DAY 
/ 

0 0 0 0 1 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
2 
3 
4 0 0 0 0 0 0 0 0 0 0 0 
5 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
6 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
7 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
8 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
9 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

10 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 . 
11 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
12 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
13 0 0 0 0 . 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
14 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
15 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
16 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
17 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
18 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
19 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
~0 0 0 0 0 -. 0· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
21 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·0 0 0 . 
f2 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
23 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
24 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 '0 0 . 
25 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
26 0 0 0 0 . 0 0 e 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 0 . 
27 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
28 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
L9 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
30 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
31 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

MEAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL NUMBER OF OBSERVATIONS= 652 MEAN== 0.0 
INDICATES CALIBRATION FOR THE HOUR 

,--..'\ 
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TABLE 40. HOURLY AVEHAGiS OF METHANE((UG/M**3)X10**~1) (cont.) 

TRAILER NO. - 33 PERIOD( 8/ 1/80 TO 8/31/8l1) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1~ 16 17 18 19 20 21 ;:2 23 24 MEAN 

DAY 

1 108 106 119 130 :10~ 114 129 170 160 101 99 98 97 96 93 93 92 92 93 94 98 103 101 108 
2 
~ _.., 

4 91 90 90 90 90 90 90 91 90 91 90 
5 91 90 91 90 : 91 91 92 92 91 91 92 93 92 91 92 91 91 92 91 93 94 93 93 92 
6 92 92 92 93 : 93 100 116 117 95 94 94 93 93 C, ,. 

_.,:__ 92 94 94 94 97 102 99 104 99. 97 
7 118 108 104 106 :127 130 123 135 103 94 94 94 95 94 95 97 98 100 100 103 106 109 111 106 
8 109 113 146 167 :134 132 130 157 126 113 111 115 110 103 97 97 98 98 99 98 97 107 110 116 
9 108 113 115 112 :106 107 111 108 108 98 91 91 91 90 90 90 90 90 91 95 91 91 91 99 

10 94 92 92 100 :117 111 121 114 113 109 108 108 108 111 113 113 110 112 110 109 109 112 112 109 
11 107 99 1.00 96 : 96 95 96 101 95 94 93 93 94 94 92 91 92 92 93 96 106 98 102 96 
12 93 g3 92 93 : 96 95 96 98 92 92 91 91 91 91 91 91 92 91 91 91 93 95 97 93 
13 98 94 95 99 :110 114 145 144 122 95 94 92 91 ~1 91 91 91 90 90 91 91 91 93 100 
14 92 95 96 99 :107 103 99 102 95 92 91 92 92 92 92 90 91 92 92 94 95 92 91 95 
15 91 92, 93 90 : 91 91 90 91 90 91 91 91 91 9/Z 90 91 91 90 90 90 90 91 91 91 
16 91 91 91 91 : 93 93 96 96 92 91 91 91 92 92 92 92 91 91 91 91 91 91 91 92 
17 92 Sl 91 92 .: 98 101 95 92 92 91 91 91 91 91 91 91 92 92 91 92 92 92 92 92 
18 94 93 92 92 : 94 99 95 94 92 92 92 92 92 9~; 92' 91 91 91 91 91 91 91 92 92 
19 93 92 92 94 : 93 97 97 95 93 92 92 92 92 91 91 91 91 91 91 Sl 92 37 94 93. 
20 94 98 97 95 : 96 101 102 102 99 9 1= 

,) 93 92 92 • 92 92 91 91 91 !';1 :J3 94 101 98 9 1= ~· 
21 94 96 100 105 :112 108 111 127 120 97 93 93 93 93 93 93 93 93 92 95 96 95 96 99 
22 104 123 124 129 :145 1~~ 122 124 112 102 100 103 107 111 107 105 103 104 102 102 102 103 107 112 
~~l 124 134 137 118 :140 162 19~ 208 175 143 121 114 107 105 104 105 104 102 102 102 104 110 118 128 
24 123 129 128 1~7 :129 127 129 137 127 128 110 109 105 118 113 107 107 106 105 106 104 104 1~8 118 
, c:., 
;:: _, 109 111 1~6 154 ]143 175 245 ~20 175 123 116 12J 114 107 105 102 99 9R 100 111 121 121 1~4 132 
26 111 112 104 108 !145 157 179 204 143 113 103 9R 99 99 100 101 102 101 108 101 99 104 105 117 
27 99 97 9? 97 :108 141 159 171 1~6 10E 97 97 100 100 lefi 101 98 97 97 101 120 104 111 110 
28 102 99 104 110 • :104 1.~0 141 113 104 98 100 101 95 96 96 98 96 95 94 95 96 96 95 103 
29 94 94 103 98 : 99 104 102 93 10e 147 113 10~ 9? 95 94 93 92 93 04 95 92 92 95 100 
::0 97 98 97 92 : 93 94 93 94 96 94 94 93 q•-

- t: 93 92 9? 9 r, ,. 91 92 Sl 91 92 92 93 
21 91 91 91 91 : 93 93 95 96 93 93 92 92 92 92 92 92 92 92 94 94 93 34 93 93 

t-EAN 100 101 105 10.E 1~9 114 122 125 112 103 98 98 9? 96 96 95 95 9~'· 9~ 96 98 99 100 

TOTAL NUMEER OF OBSERVATIONS= 654 MFAN = 102.3 
...... : INDICATES CALIBRATION FOR THE HOUR 
u, 
I.O 
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XIV. SEPTEMBER METHANE BAG SAMPL!NG PROGRAM 

Grab-bag samples are collected bi-weekly and analyzed 
for methane. The ambient air samples are collected in tedlar 
bags using a metal bellows pump connected to the ambient sample 
manifold. Each bag sample is collected over a three-hour period. 

The bag samples are returned to Austin for analysis 
for methane concentration. The analysis is performed on either 
a Bendix 8202 or a Baseline Industries Model 1030 gas chromatograph 
using a flame ionization detector. The minimum detectable limit 
using this technique is less than 1 ppm" 

Results of the bag sampling analyses are given below: 

Date Time Methane Concentration (ppm) 

9/3/80 0600-0900 2.85 
9/16/80 0600-0900 5.94 
9/30/80 0600-0900 2.18 
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TA]LE 41. 
DOWNTIME HOURS FOR CHOCOLATE BAYOU, TEXAS, 1980 

SITE 033 
( SEPTEMBER) 

DIGITI.ZING 
.DATE SYSTEM SO2 R2S CH4 TSP 
9/ 1 0 0 .0 0 
9/ 2 0 0 1 0 
9/ 3 8 0 1 0 24 
9/ 4 9 2 1 0 
9/ 5 0 0 0 0 
9/ 6 0 0 0 0 0 
9/? 0 0 0 0 
9/ 8 0 0 0 0 
9/ 9 0 0 0 0 0 
9/10 0 0 0 0 
9/11 0 0 0 0 .... 
9/12 0 0 0 0 0 
9/13 0 0 0 0 
9/14 0 0 0 0 
9/15 0 0 1 0 0 
9/16 0 0 0 0 
9/17. 0 0 0 0 -
9/18 0 0 0 0 0 
9/19 0 0 0 0 
9/20 0 0 0 0 
9/21 • 0 0 0 0 0 
9/22 0 0 0 0 
9/23 0 0 0 0 
9/24 0 0 0 0 0 
9/25 0 0 0 0 
9/26 0 0 2 0 
9/27 0 0 0 0 0 
9/28 0 0 0 0 
9/29 0 0 0 0 
9/30 0 0 0 0 24 

CAL TIME 34 34 3::: 

DAT A CAPTURE 
~RATE (%) 97 97 98 80 
0) 
I-' 
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Downtime· Summary for September 1980 • 

During September, the data capture rate .for all 

parameters at site 033 averaged 93 percent. 

A power failure o.n Septemberi 3-4 resulted in approxi .. 
mately 17 hours of system-downtime as well as the los;~ of the 

TSP sample oil September 3. An air conditioner failur,e caused 
the loss of the TSP sample on September JO. 
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TABLF,: 42. 

FEDERAL ANO. TEXAS STATE AMBIENT. AIR QUALITY STANDARDS ( SEPTEMBER) 

Agency 

·r~dcral 

and·· 

Texas 

Texas 

Feder;al 

nnd 
,Tex~~ 

Te;xa:S 

•. Federal 

and 

Texas 

Fcde.rai 

.·· and 

Texas 

Pollutant 

S02 

1•02 •.·· 

.. · { •~~tout.t• • 

{ Portloull>ft • 

ro· 
Ozone 

Sp.e.cial 
Con.d;itions 

All Counties 
Except 

Harris, 
Galveston 

Orange, 
Jef.fei'son 

UC , 6-:-9 a.m .. • 
(Non-Metban~) •· • 

NO .. 
2· 

Anqual 

2'4-Hcuir* 

.j..:Hour;* 

JO-Minut.e**. 

JO-Minute** 

30-Minut;.¢** 

Annµ1,1.i(*** 

24:..Jlpu.,t:*· 

.!::::::: 
• hH:<iQ:t** 

11g/111 3 
Pr;imatcy 

80 • 

.··165. 

1061, 

743 

84'9 

,' 7'5· 

2:60 

100·· 

200 • 

400 

8·-;~~llr* • • • H) ;,000 

1;.-'Hoi:n:* . . 4;(;l, .QOO 

l~Ho~rt 

}+\ltcrnr* 

)\'fritual 

235 

1,60 ,,· 

100: '' 

*Not to be exeeeded mote thrt11 .oric~ p;e;t;,:t,;car. , • 

(PPM) 

.OJ 

.14 

,4 

;28 

.32. 

9 . 

35 . 

. 12 

. 24 

,05 

... Ug/m 3 • 

s~condary 

lJOO 

---:.~ 

60' 

l50 

---·-_,· 

__ ..:._~ 

10,000 

40,000 

235 

160, 

• i◊:O 

**Teias sp.ecial tegulatlons.! Stng.:te ;p~J111J ~;O,UI"<:~. 1,llay not exceed t,:1;1ese aml:dent. levds in 

Texas • at any pJi>int, at any ti.me< 

~-l<f<Geometric Mean. 
-i-The expected Ollrilljer of exceed~rlC~S :tibt to occll,r onmore than c,me calEmdar day, per year. 

(PPM) 

.5 

9 . 
35. 

.12 

.24 

. 05 • 
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SITE 
DATE 

CORPORAYIION 

TABLE 43. DAILY AVERAGES FOR SEP 1 1980 THRO SEP 30 1980 

SULFUR tIOXIDE (UG/M**3) 

033 

HYDROGEN SULFIDE (UG/M**3) 

033 

METHANE((UG/M**3)X10**-l) 

033 

==========.========-===============================================~======-=======----------- ----- -----------
SEP 01 0.0 0.0 93.5 
SEP 02 0.0 0.0 95.0 
SEP 03 0.0 0.0 129.8 
SEP 04 0.0 0.0 108.8 
SEP 05 0.0 0.0 100.4 
SEP 06 0.0 0.0 95.7 
SEP 07 0.0 0.0 91.3 
SEP 08 0.0 0.0 92.2 
SEP 09 0.0 0.0 120.9 
SIP 10 0.0 0.0 129.8 
SEP 11 0.0 0.0 117.1 
SEP 12 0.0 0.0 112.6 
SEP 13 0.0 0.0 128.0 
SEP 14 0.0 0.0 125.0 
SEP 15 0.0 0.0 116.1 
SEP 16 0.0 0.0 131.3 
SEP 17 0.0 0.0 97.7 
SEP 18 0.0 0.0 92.0 
SEP 19 0.0 0.0 108.8 
SEP 20 0.0 0.0 90.3 
SEP 21 0.0 0.0 87.5 
SEP 22 0.0 0.0 89.0 
SEP 23 0.0 0.0 100.3 
SEP 24 0.0 0.0 108.5 
SEP 25 0.0 0.0 97.1 
SEP 26 0.0 0.0 105.4 
SEP 27 0.0 0.0 97.7 
SEP 28 0.0 0.0 87.4 
SEP 29 0.0 0.0 88.6 
SEP 30 0.0 0.1 101.6 

. . . . . ' • ---------------- --------------~ -----------------------------------------------------------=----=-====• = 
SEP 01 -30 0.0 0.0 104.3 
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TABLE 43. DAILY AVERAGES FOR SEP 1 1980 TBRU SEP 30 1980 (cont.) 

TOTAL SUSPENDED FARTICU1PTE(UG/M**3) 

SITE 033 
DATE 

---------------------------=--===-----=---===-=-==~==-~=============F==-===============================~==== 
SEP 01 
SEP 02 
SEP 03 
SEF 04 
SEP 05 
SEP 06 28.0 
SEP 07 
SEP 08 
SEP 09 38 .0 
SEP 10 
SEP 11 
SEP 12 64.0 
SEP 13 
SEP 14 
SIP 15 73.0 
SEP 16 
SEP 17 
SEP 18 31.0 
SEP 19 
SEF 20 
SEP 21 29.0 
SEP 22 
SEP 23 
SEP 24 32.0 
SEP 25 
SEP 26 
SEP 27 29.0 
SEP 28 
SEP 29 
SEP 30 

------- -------------------~-----------------------------------------==-----=====~-========================== 
SEP 01 -30 

,_. 
0) 
u, 

37.8 
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TABLE 44. THE FIVE MAXIMUM INDEPENDENT SLIDING AVER.AGES FOR SEP 1, 1980 - SEP 30, 1980 

SITE 033 

1. 9/ 1( 0:00- 3:00) 0.0 
2. 9/ 1( 5:00- 8:00) 0.0 
3~ 9/ 1( 8:00-11:00) 0.0 
4. 9/ 1(11:00-14:00) 0.0 
5. 9/ 1(14:00-1?:00) 0.0 

SULFUR DIOXIDE (UG/M**3) 
3-H0UR 

•., --------- -------- -- • -- ' ----------- --------- ---------------. ---- -----. ·------------------------------------. 

SITE 033 

SULFUR DIOXIDE (UG/M**3) 
24-HOUR 

-----------·. ------ -- ---------------
1. 9/ 1( 0:00- 0:00) 0.0 
2. 9/ 2( 0:00- 0:00) 0.0 
3. 9/ 4{16:~0-1€;00) 0.0 
4. 9/ 5(16:00-16:00) 0.0 
5. 9/ 6(16:e0-l6:00) 0 .. 0 ----------- ----, --------- --------- ----------------- .. ---· _______________________ .,., _____ ...,. _________ • -----. - • ------

SITE 033 

1. 9/15( 0:00- 0100) 
2. 9/12( 0:00- 0:00) 
3. 9/ 9( 0100- 0:00) 
4. 9/24( 0:00~ 0:00) 
5. 9/18( 0:00- 0:00) 

?3.0 
64.0 
38.0_ 
32.0 
31.0 

TOTAL SUSPE~DED PARTICULATE (UG/M**3) 
24-H0UR 

----~----~----'!"-'---·-------.-----------------------------------------------~----~-----------------------------~-------
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TABLE 44. THE FIVE MAXIMUM INDEPENDENT StIDlNG- AVERAGES FOR SEP 1, 1980 - SEP 30, 1980 
(cont.) 

SITE 033 
--------------------------------------
1. 9/30{ 8:00- 9:00) 1.0 
2. 9/~0( 9:00--10:00) 1.0 
3. 9/ t( 2:00--" 3:00) 0.0 
4. 9/ 1( 3:00- 4:00) 0.0 
5. 9/ l( 1: 00- 2: 00) 0.0 

HYDROGE.N SULFIDE (UG/M**3) 
1-HOUR 

-- ------------------- - ______ ----- -----------·--- ----. --· '·- - ·-···-- -- --··.---- ···-· ---- - ·-·-··---------------------------

SITE 0<33 

-------------·--------------------
1. 9/16( 6 :00- 9:00) ~23.;0 
2. 9/14( 6:00- 9:00) 202.6 
3. 9/. 3(. 6:00- .9.:00) 1800:0 
4. 9/13( 6:00- 9:00) 174.0 
5. 9/10( 6:00'-- 9:00) 172.6 

METKANE ({UG/M**3) X 10**-1) 
6-9 ~ 

-- _-. _____ ' "-_" ---- --.-- , ___ , _____ . - . :· ·_ ; __ ··-0 .. ·-_ - ':.,_ _- ,·,-_ . --- . -- .. ------ ,,._ - ' -- ,_, _ ..... - - ·- ' . . : -- . -_ --- --- ~ -- . ·. ________ -:_' ----. _____ :- .. _._. -

SITE 03:3 
-------------------------------~--
1. 9/ 1( 0:00- l:00) 0.0 
2. 9/ 1( t:00- 2:00) 0.0 
3. 9/ 1( 2:~0- 3100) 0.• 
4. 9/ 1( 3:00- 4:00) 0.0 
5. 9/ l ( 5:00- 6:00) 0.0 

SULFUR DI OXIDE (UG /M**3) 
L-HOUR 

,_, ·.- .. --· .. ·-' : -,· ,' .• , 

-- - ----· --~-- --- • ---- •. ---·-' :··. _ ..... --- _- -- ,.: . - . ---- _. ---- • --- • -- ---- -- -- '. ------ ·-·- ,---------- ._ .. ----- ---· ---- .-- ' -- .-----

I-' 
0) 

--.J 
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·~ TAllLE 45. HOURLY AVERAGES OF SULFUR DIOXIDE (UG/M**:5) 
00 TRAILER NO. - 33 PERIOD( 9/ 1/80 TO 9/30/80) 

BOOR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20- 21 22 23 24 MEAN 

·EAY 

1 0 0 0 0 :. 0 0 0 • 0 0. - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 0 ~0 0 0 : 0 0 · 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 0 0 0 0 :0 0 0 0 0 0 0 0 0 0 0 • 0 

.·4 0 0 0 0 0 0 0 0 0 0 0 0 0 -0 
5 0 0 0 0 .·: 0 0 0 0 0 0 0 0 0 .·. ·0 ,a· 0 0 0 0 0 0 0 0 0 
6 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 · 0. 0 0 
7 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0· 0 .0 0 0 .0 
8 j 0 0 0 : 0 0 0 0 0 0 0_ 0 0 0 - 0 0 • 0 0 0 0 0 0 
9 0 0 0 0 : 0 0 0 0 0 0 0 '0 0 0 .0 0 0 0 0 0 0 0 0 ; • 

10 . 0 0 . 0 0 : 0 0 . 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
11 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 
12 0 0 0 0 : , • 0 0 0: : 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 
13' 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0_ 0 0 
14: 0 0 0 0 : 0 0. 0 0 0 0 •• 0 0 0 0 0 .0 0 0 0 0 0 •. 0 0 0 
15 0. 0 0 0 : 0 0 0 0 0 0 C 0 0 0 0 ~ 0 .0 0 " 0 0 0 0 0 
16 0 . 0 0 0 0 0 0- 0 0 0 0 : • : 0 : 0 (IJ . 0 0 0 0 0 0 0 0 0 
17 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 ·. 0 _ 0 0 . 0 0 0 0 fJ 0 0 
19 0 •• 0 0 .- 0 0 0 0 0 0 0 0 . 0 0 . 0 0 0 0 0 0 0 0 0· 0 0 
2-0 • - 0 0 0 -0- .. 0- -• 0 - 0 0- 0- .. -0 - 0 - - 0~ · 0 - 0 0 - 0 0- · -0- - 0 ·- 0 0 - - 0 0 - -·0 
21 · 0 0 0 0 0 0 0 0 0 0 0 0 •• 0 0 0· 0 0 0 0 0 0 0 0 0 
22 • 0- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 · 0 0 0 0 0 0 0 
,23_ • 0 0 0 0. 0 0 0 0 0 0 0 . 0 0 0 . 0 0 • 0 - 0 0 0 0 0 0 0 
24 • 0 0 0 0 0 0 0 0 0 0 . 0 0 , • 0 0 0 0 0 0 0• 0 0 0 0 • 0 
~5.. 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •• 0 0 0 0 

·~~· : : : : ; : : : : : : : : : : : : : : : : :. : : : 1 
28 0 0 0 0 • -= 0 0 0 0 0 0 0 0 0 0 0 .0 0 0· 0 0 0 0 0 0 
29 0. 0 0 0 : 0 0 0 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
~• 0 0 0 0 : 0 0 0 0 0 0 0' 0 0 0 e · 0 0 0 0 0 0 0 0 0 

MEAN 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL NUMBER or OBSERVATIONS = 670 MEAN = 0.0 
: INDICATES CALIBRATlON FOR THE HOUR 
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1 
2 
3 
4 
5 
6 
? 
8 
9 

10 
1l 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
£2 
23 

.24 
25 
26 
27 
28 
29 
30 

f"'EAN 

...... 
0) 

1.0 

CORPORATION 

TABLE 45. B.OURLY ·A'VERAGES OF HYDROGEN SULFIDE fllG/M**3) (corit.) 
TRAlLER NO. - 33 PERIOD( Q/ l/8" TO 9/30/80) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 19 20 21 22 23 24 MEAN 

0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 • 0 
0 0 
0 .0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

: 0 
0 

: 0 

0 
0 
0 
0 

: 

: 0. 
0 
0 

: 0 
0 
0 

: 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.0 

0 0 0 
0 ·'0 
0 0 0 
0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 
0 0 0 
0 .0. 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 1 1 

0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0. 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 • 0 0 0 
c0:: =• '0.: "" 
0 0 0 .0 
0 0 0 0 
0 0. 0 0 
0 0 0 0: 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
.0 0 0 0 

0 0 
·0 0 0. 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

TOTAL NUMBER OF OBSERVATIONS = 667 
: lNDI CAT IS CALlBRATTON FOR THF. HOUR 

0 0 
0 0 
0 0 
0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0: 0 
0 0 
0 0 
0 0 
0 . 0 
0 0 
0 0 
0 0 
0 0. 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

MEAN= 0.0 

0 0 
0 0 

0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

0 0 .0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 •• 0 0 
0 0 • 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

.0 
0 
0 
0 
0 
0· 
0 
0 
0 
0 
0 

.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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DAY 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

-2-0-
21 
22 
23 
24 
25. 
26 
27 
28 
29 
J0 

MEAN 

·,_ .. , . 
. ; .. 

• ....... ·,.: .. : 
CORPORATION 

TABLE 45. HOURLY AVERAGES OF METHANE ( (UG/M**3) X 10**-i) (cont. l 
TRAILER NO • ..- 33 PERIOD( 9/ 1/80 TO 9/30/88) • 

HOUR_ 
1 2 3 4 5. 6 7 8 9 10 11 12 13 14 15 16 17 18 19. 20 2i 2~ • 23 24 MEAN 

- 93 93 94 98 
93 94· 93 93 

124 116 123 127 
108 

96 96 107 111 
100 97 92 91 

93 92 88 88 
100 92 91 89 

- 94' 95 96 102 
127 125 131 169 
110 128 157 150 
112 107 110 115 
105 119 120 121 
153 140 159 133 
103 131 128 127 
112 106 107 108 

93 93 94 97 
' 91 90 91 91 

97 95 97 98 
UJ5 1'02- 105 -- 94 

87 '87 88 88 
88 87 87 87 
93 91 89 89 

109 109 107 110 
96 92 89 90 _·_ 

105 100 97 89 
92. 91 92 • 95 
91 89. 87 88 
87 -as 90 89 
90 104 104 105 
101 102 104 -105 

: 94 94 94 93 93 93 93 93 93 92 93 93 93 93 94 93 95 93 93 
: 94 97 99 102 99 • 94 94 • 93 93 93 92 92 <92 9'2 93 94 96 101 101 • 

.:187200182 158 135 126 105 97 90 91 86 • 
• 107 • 138144 117 112 10? 103 • 101 98 99 96 103 102 97 

:105 121 128 117 98 95 92 91 91 91. 91 ·95 94 98 95 96 100 102 99 
: 92 93 95 102 97 100 ·93 95 94 95 94 94 95 97 97 99 100· 95 95 
: 89 88 88 88 88 89 89 89 89 89 91 90 92 91 93 100 99 96 101 
: 89 91 91 -90 91 88 88 89 89 89 93 91 92 90 96 95 92 101 104 
:119 164 157 166 148 151109103 105 108 126 106 124 104 109 115115129 136 

:t:: i~~ 1:r f~f f ~i t~~ i r~ t~: -1~~- t:~ -t:~ ~:~ i:: t:t 1~~ 1~i 1i; i=~ i=~ 
:125 130 128 154 183 108 -. : : 104: 101 98 99 • 97 96 95 99 100 l0l 100 
:124 143 174 205 199 119 125 111 107 108 106 118 107 128 142 132 106 tli:' 114 
:142 .190 208 210 154 133 - 98 98 97 97 94 93 93 95 • 98 96 95 96 102 
:120 11s 120 136 l43 113 10s 103 109 1.0s 103 104 10e 10s. 103 100 119 13:s 129 
:130 180 450339151 105 96 98 100 104 97 113 89 88 88 89 90 9~ 91 
: 95 101116140 113 92 92 93 92 93 97 96 g3 92 94 94 9~ 9~ 93 
:. 92 98 100 98, 91 90 . 90 _90 90 89 89 - 90 90 9f 91 90 9,5 9~ '96 

~~-e:; lUJ \1~ 1_??_1~9_J32 1J_5 t04: __ -~8 9~ 1_0~ 10_3 1~2 1~_5 ~~,7 10~ 1?1 J_1 __ 2 !0J_ 
.91 89 88 88 87 87 87 87 88 90 88 89 87 87 87 88 • 88 88 • 87 
a0 s0 90 00 87 87 87 • 87 87 87 87. 87 87 87 • 87 87 0a 89 ea· 
87 87 87 86 95 90 89 90 90 89 90 89 89 89 90 90 90 90 92 
91 115143 125 110 89 88 88 89 91 90 89 89 112 116 105 98 10'7' 111 

1.63 161 169 140 122 114 89 89 89 88 87 87 87 89 89 91 103- 103 lJH 
. 96 93. 101 126 110 90 89 . 88 92 -92 90 118 99 90 92 - 90 - 90 ti4 10-7 
:118 119 93 137 102 112 111 10:3 10'9 97 95 110 100 94 100 101 106 131 95 
:101 91 93. _ 98 111118 108 11): 106 108 96 91 94 90 87 92 96 92 93 
: 88 88 88. 87 86 86 86 87 87 87 87 86 87 87 87 88 89 88 ·97 
: 91 92 93 92 ', 90 86 86 86 87 87 87 86 - 86 88 • 90 88 89 90 90 • 
:109 115 110 108 112 108 101 98 100 100 97 95 91 95 104 103 104 94 89 

112 119 130 13_2 120 100 99 96 96 - 96 95 97 95 96 97 97 99 101 100 

TOTAL NUMBER OF -OBSERVATIONS= 672 
: iNDI~ATES CALIBRATION FOR THE HOUR 

-. MEAN = 104.3 

93 
95 

130 
109 
100 

96 

·, :i-
121 
130, 

,, 117 
113 

:'120 
125 
119 
131 

98 
92 

109 
- 90 

88 
89 

-100 
109 
· 97, 
·105 

98 
87 
89 

102 

/ 
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XV. OCTOBER METHANE BAG SAMPLING PROGRAM 

Grab-bag samples are collected bi-weekly and analyzed 
for methane. The ambient air samples are collected in tedlar 
bags using a metal bellows pump connected to the ambient sample 
manifold. Each bag sample is collected over a three-hour period. 

The bag samples are returned to Austin for analysis 
for methane concentration. The analysis is performed on either 
a Bendix 8202 or a Baseline Industries Model 1030 gas chromatograph 
using a flame ionization detector. The minimum detectablt: limit 
using this technique is less than 1 ppm. 

Date 

10/4/80 
10/31/80 

Results of the bag sampling analyses are given below: 

Time 

0600-0900 
0600-0900 

Methane Concentration (ppm) 

2.68 
2 .OS 
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-...J TABLE 46. N 

DOWNTIME HOURS FOR CHOCOLATE B!YOiJ; 'I'EXA.S; 1980 
(OCTOBER) 

SITE 033 
DIGITIZING 

DATE SYSTEM 502 H2S CH4 TSP 
10/ 1 0 0 0 0 
10/ 2 0 0 0 0 
10/ 3 0 0 0 0 0 
10/ 4 0 0 0 0 
10/ 5 0 0 0 0 
10/ 6 'li: 0 0 0 :a .. 

· 10/ 7 0 0 0 0 
10/ 8 0 0 0 0 
10/ 9 0 0 0 0 0 
10/10 0 0 3 0 
10/11 0 0 0 0 
10/12 0 0 0 0 0 
10/13 0 0 0 0 
10/14 0 0 0 0 
10/15 0 0 0 0 0 
10/16 0 0 0 0 
10/17 0 0 0 0 
10/18 0 0 0 0 0 
10/19 0 0 0 0 
10/20 0 0 0 0 
10/21 0 0 0 0 0 
10/22 0 0 0 0 
10/23 0 0 0 0 
10 /24: 0 0 1 0 0 
10/25 0 0 0 0 
10/26 0 0 0 0 
10/27 0 0 0 0 0 
10/28 0 0 0 0 
10/29 0 0 0 0 
10/30 0 0 0 0 0 
10/31 0 0 0 0 

CAL TIME 33 33 32 

DATA CAPTURE 
RATE (%) 100 99 100 100 
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Downtime Summary for October1980 

Data. capture rates at site 033 in October were 
excellent, averaging 99 to 100 percent for alL pc:lrameters, 

A leaking methane tank on October 6 caused three hours 
of system downtime. Three hours of H2S data were lost on 
October 10 due to repairs made on a leaking H2S regulator. 

Multipoint calibrations of all analyzers were performed 
on October 14. The air sampling manifold was also cleaned on the 
same day. The RAD-I air flow regulator and air pump were cleaned 
on October 20. 
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TABLE 4 7. 

FEDEML AND TE){AS STATE AMBIENT AIR _qUALITY STANDARDS 

Agency 

Federal 

arid 

Texa·s 

Texas 

Federal 

nnd 
Texas 

Texas 

Federal 
and 

Texas 

Federal 

and 

Texas 

Pollutant 

so2 

{so2 

{ Particulate 

{ Partlculat, 

( co 

Ozone 

Spe<::ial 
Conditidns 

All Counties 
Except 

Harris, 
Galveston 

Orange, 
Jefferson 

HC 6-9 a.m. 
(Non-Methane) 
N02 

Annual 

24-Hour* 

3-Hour* 

JO-Minute** 

30-Minute** 

JO-Minute** 

Annual•~** 

24-Hout* 

5-Hour*>'' 
3--Hour** 
1-Hour** 

11g/m 3 
Primary 

80 

365 

1061 

743 

849 

75 

260 

100 

200 

400 

8-Hour* 10,000 

1-Hour* 40,000 

1-Hourt 

3-Hour* 

Annual 

235 

160 

100 

*Not to be exceeded more than once per year. 

(PPM) 

.03 

.14 

.4 

.28 

.32 

9. 

35. 

.12 

.24 

,05 

11g/m 3 
Secondary 

1300 

60 

150 

10,000 

40,000 

235 

160 

100 

**Texas special regulations. Single plant source may not-exceed these ambient levels in 

Texas at any point, at any time. 

***Geometric Mean. 
-t-The expected number of exceedances not to occur on more than one calendar day pet year. 

{PPM) 

.5 

9. 
35 . 

. 12 

.24 

.05 



SITE 
DATE 

~ ~ ;,.·. :t-.~~ ;.;a,___,,~ ..J' ...__ ._._; -~ 

CORPORATION 

TABLE 48. DAILY AVERAGES FOR OCT 1 1980 TH.RU OCT 31 1980 

SULFUR DIOXIDE (UG/M**3) 

~3 

HYDROGEN SULFIDE (UG/M**3) 

033 

M1THANE((UG/M*~~JX10**-1) 

033 

--====:==·====:========:=========;======-==-== ·======= ·==------------------------- ------- - -
OCT 01 0.0 0.0 91.8 
OCT 02 0.0 0.0 102.3 
OCT 03 0.0 0.0 103.4 
OCT 04 0.0 0.0 106.6 
OCT 05 0.0 0.0 107.0 
OCT 06 0.0 0.0 97.9 
OCT 07 0.0 0.0 134.3 
OCT 08 0.0 0.0 105.8 
OCT 09 0.0 0.0 100.3 
OCT 10 0.0 0.3 143.7 
OCT 11 0.0 0.0 98.0 
OCT 12 1.0 0.0 103.7 
OCT 13 0.0 0.0 116.7 
OCT 14 0.0 0.0 92.0 
OCT 15 0.0 0.0 77.0 
OCT 16 0.0 0.0 74.8 
OCT 17 0.0 0.0- 71.7 
OCT 18 0.0 0.0 75.4 
OCT 19 0.0 0.0 90.9 
OCT 20 0.0 0.0 94.l 
OCT 21 1.3 0.0 107.0 
OCT 22 0.4 0.0 108.5 
OCT 23 2.0 0.0 138.2 
OCT 24 0.0 0.0 93.5 
OCT 25 0.0 0.0 116.8 
OCT 26 0.0 0.0 106.5 
OCT 27 0.0 0.0 74.4 
OCT 28 0.0 0.0 90-.9 
OCT 29 0.0 0.0 87.5 
OCT 30 0.7 0.0 106.2 
OCT 31 0.6 0.0 139.6 

- •• ---~ --- - •• --- - ·= • - -- -------------------------=============================-======== 
OCT 01 -31 

...... 
-...J 
(.Tl 

0.2 0.0 101.8 
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TABLE 48. DAILY AVERAGES FOR OCT 1 1980 THRU OCT 31 1980 (cont.) 

TOTAL SUSPENDED PABTICULATE(UG/M**3) 

SITE 033 
DATE 

==============;================================================================================-=-====;-=----
OCT 01 
OCT 02 
OCT 03 68.0 
OCT 04 
OCT 05 
OCT 06 47.0 
OCT 07 
OCT 08 
OCT 09 46.0 
OCT 10 
OCT 11 
OCT 12 77.0 
OCT 13 
OCT 14 
OCT 15 34.0 
OCT 16 
OCT 17 
OCT 18 43.0 
OCT 19 
OCT 20 
OCT 21 64.0 
OCT 22 
OC';t' 23 
OCT 24 45.0 
OCT 25 
OCT 26 
OCT 27 42.0 
OCT 28 
OCT 29 
OCT 30 59.0 
OCT 31 

--- -···- . -- . -.- --· -- --- '---::=-=-=-----------=------------:------------------------------------------------..---------------
OCT 01 -31 51.0 
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T4l31E 4~. TIE FTVE M1J(lMUf1 • I~JJEPENI)ENT. SLTDTNG AVERAGES FOR, OC.T •••. 1, 1980 - OCT 31, 1980 

SITE 033 
. . ' . . . . - . . . - . . 
. -. - ... -. - . - -- «r_.,.. _______ 1!7 ___ ------. 

1 .10/ 23 ( 8 :·00-l,\l :;0:0,') 
2 .10/21( ll :00-14::00 ). 
3 .10/12 ( 9.::00~'1;~:0~.) 
4 . t0/p0,( ll :.,0:0~·14.;:0·,0J • ' 
5 .. 10131 ( 7: ~r0--t0: 00) 

. 15.6 
9.,s 
8.0. 
o·-3 • 
4.3 

SU·LFUR DIOIID·E (UG/M*,3) 
3-BOUH 

---«·. · .. _v -- . • .. ·+-. • · --04 • ·_. --v?· . . :-:.·_ .. •. ~ -~-- .-_«:&•:,~~; ~- • .. .' ·: •.• •. • ___ - '_ • . _ .. 0---.-. -----. -----·-. - ··--: ·-- .- ______ ·-- . ----. •• _ ... _____ r·- - :-- .. __ ,. •• : 

SITE ·033 
. - • . • • . . . • • . ' 

--· - --- . . ½>~,:-~ --- . -- :- • __ • .¾?. ------·-· -,-

1.10/22 (Ll :.00:~11: 00) .· 
2 .i0/20(14i:00•-l4 ::00) 
3 .10/30 ( 1t0:t00,.,;.l0 :00) 
4 .10/ ll{f~~'.,0 0~1-9: 00.) 
5~10/ 7( ®{00'"- 0:00) 

2.~ 
'1.1 
L.i 
1.;0 
0S_.,0 •• 

SUI.FUR DIOXIDl:'{UG/M**3) 
• • , 24.:.HOUR • • 

-- .. -.·: ___ ••. -0·:-'-0 .. .-:-~ :·.-- • __ : - .. - ' ·.-~- • -~----~. :.- ·0-: ·---- ·-· - _: -- ✓-. - -·~: .• ------ ·:·. -- __ :-· - . - -- • --- ___ ._, _______ - · - - -----7-. :-. · _· . ·. -. :·0. 

'l'GTAL SUSPENDED PARTICULATE • ( UG/M*t,c:3) 
• • • 24.;..H0UR , . . • • 

Sl'l'E· 03:3 
. --: ··«\~ .:·,::.,~ .. -----:· .. -- . ·: ~-~-~~- ~.;.... ·. _· .. • ·.-

1 ~ l 0/l.2 ( ;0': 00-:- 0 : 00 ) · 7''1'i,i:0 
'. • • .. • ( ' . • • • •.. ' . .• ·) '" ·,.· . 

2.10/ 3, 0:00- 0:00·. 6;~;.,0 
~.10/21( ,0:00- 0:00) 6~:,.;0 
4 ... 13/30( 0 :00- 0 :icl0) !t~>,'•0 
5 .10/"t;{ 0: 00~ 0: 00) • 47;,.,~ 

. ----_. --·.·--- :- ---- -'-- •. .-· ........ ___ ---~ .. ''!'"""--- ·---·· -----· --~- -~----~----· '• ------ ·-·,· ·--- --- ---0----- ·----- ►- •. ---- ·.-· - •• :·..;,.. 

·~· 

-..J 
-..J 
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TABLE 49. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR OCT 1, 1980 - OCT 31, 1980 
(cont.) 

SITE 033 
---------------------------------
1.10/10( 5:00-- 6:00) 4.0 
2.10/ 2( 8:00- 9:00) 1.0 
3.10/10(10:00-11:00) 1.0 
4.10/ 1( 3:00- 4:00) 0.0 
5.10/ 1( 2:00- 3:00) 0.0 

HYDROGEN SULFIDE (UG/M**3} 
1-HOUR 

-------------~---~-------~--------~~--~-~~-------~--~---------------~--------------------------~---------

SITE 033 
-~--------------------------~---
1.10/23( 
2.10/10( 
3.10/31( 
4.10/ 7( 
5.10/13( 

6:00- 9:00) 
6:00- 9:00) 
6:00- 9:00) 
6:00- 9:00) 
6:00- 9:00) 

303.3 
2?2.0 
256 .3 
239.6 
187.6 

METHANE ((UG/M**~)X10**-1) 
6-9 AM 

---------------------------- .-------------------- - - - _· -- - - - ~ -- --- - - - - - - - " - - - -- - -- - - -- - - - - - - - - -~ ... ------------------------

SITE 033 

1.10/21(13 00-14:00) 29.0 
2.10/23( 8 00- 9:00) 26.0 
3.10/12(11 00-12:00) 21.0 
4.10/23( 9:00-10:00) 18.0 
5.10/22(15:00-16:00) 10.0 

SULFUR DIOXIDE (UG/M**3) 
1-HOCJR 

_/ 



DAY 

tJ·( ~~~~~: .. ~~- :~; ~ --~ -~- -~~~- ~~~ '_; 
CORPORATION 

TABLE 50-" HOURLY AVERAGES OF SULFUR DIOXIDE (UG/M**3) 
TRAILER NO. - 33 PERIOD{ 10/ 1 /80 'I'O 10/31/80) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 MEAN 

1 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
? 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
8 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
9 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0· 0 0 0 0 0 0 0 0 0 0 
11 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
12 0 0 0 0 : 0 0 0 • ~ 0 3. 21 0 0 0 0~ 0 0 0 0 0 0 0 0 1 
13 0 0 0 0 : 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0~ 0 0 0 0 
14 0 0 0 0 : 0 0 0 0 0: : • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15 • 0 0 0 0 : 0\ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
16 0 0 0 ,__ 0 : 0 •. 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 0 • 0 0 0 0 0 
17 0 0 0 0 : .0 0 0 0 0 0 0 0 0 0 0 0· 0 0 0 0 0 0 0 0 
1A 0 0 0 0 :. 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 
19 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
20 0 0 ~ 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
21 0 0 0 0 : 0 0 0 0 0 0 0 0 29 0 0 0 0 0. 0 0 0 0 • 0 1 
22 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 
23 0 0 0 0 1 0 0 0 26 18 3 0 0 0 0 0 0 0 0 0 0 0 0 0 2 
24 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2s 0 0 0 : 0 • a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
27 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 
29 0 ~ 0 0 : 0 0. 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 
30 0 0 ~ 0 : 0 0 0 0 0 0 0 8 8 0 0 0 0 0 0 0 0 0 0 1 
31 0 0 0 0 l 0 ·~ 0 5 8 0 0 0 0, 0 0 0 0 0 0 0 0 0 0 1 

MEAN 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 

,;.... 
........ 
I.D 

TOTAL NUMBER OF OBSERVATIONS= 709 MEAN= 0.2 
INDICATES C.ALIBRA.TION FOR THE HOUR 
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..... '!'ABLE 50 . HOURLY AVERAGES 0~ HYDROGEN SULFIDE (UG/M**3) (cont.) 
00 TRAILER NO. - 33 PIRIOD(10/ 1/80 TO 10/31/80) 0 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24- MEAN 

DAY 

1 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 0 0 0 0 . 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
3 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
4 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
5 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
6 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
? 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
9 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

10 0 0 0 0 • 4 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 
11 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
12 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
1~ ·0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 
14 0 0 0 0 . 0 0 0 0 0 0: . 0 0 0 0 0 0 0 0 0 0 0 0 0 . . 
15 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
16 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
17 0 0 0 ill . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -0 . 
18 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
19 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
20 0 0 0 - 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
21 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
22 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
23 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
24 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 "' 0 0 0 0 0 0 0 . 
25 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
2e 0 0 0 . 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
2? 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (a . 
28 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 
29 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

30 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 
31 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 

MEAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL NUMBER OF OBSERVATIONS= 705 MEAN = 0.0 
: INDICATES CALIBRATION FOR THE HOUR 
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TABLE 50. HOURLY AV~RAGES OF METHANE((UG/M':'*?) X lll,;'*-1) (cont.) 
~RAILER NO. - 33 PERIOD(l0/ 1/80 TO 10/31/80) 

HOUR 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 15 17 18 19 20 21 22 23 24 MEAN 

DAY 

1 95 91 89 102 94: 85 87 96 102 107 114 93 86 86 84 83 81 84 86 87 90 91 92 98 92 
2 97 95 93 9? n6:141 156 142 129 102 95 87 89 85 85 88 91 91 92 95 95 96 105 93 102 
3 92 95 96 9~ 111:113 148 182 160 136 115 92 85 82 80 79 80 81 82 83 102 96 97 101 103 
4 109 116 110 10? 117:115 167 182 143 120 110 98 99 93 92 89 87 Sb 89 89 85 86 86 84 107 
5 86 90 114 112 119:124 15? 152 189 136 111 102 95 90 85 84 84 84 85 89 90 96 91 103 107 
e 98 102 98 111 122:117 102 99 106 105 102 95 91 85 83 89 86 85 89 90 101 98 
7 151 168 151 135 199:248 266 246 207 141 115 95 92 90 91 87 91 93 92 105 92 88 89 92 134 
8 103 113 107 122 112:117 134 148 143 139 118 90 91 88 92 94 93 93 92 89 93 90 89 88 106 
9 91 95 108 114 117:108 97 93 100 131 107 85 82 83 81 79 81 85 94 107 100 140 120 108 100 

10 105 97 102 121 15'4:144 179 351 286 284 196 106 95 92 93 109 115 152 210 99 85 90 91 93 144 
11 100 104 112 109 9.4: 110 115 117 115 109 9? 89 85 87 84 83 82 82 81 85 89 94 117 111 98 
12 128 132 121 11.2 107:104 116 120 133 111 95 92 89 88 83 83 88 87 90 88 88 131 103 99 104 
13 120 125 113 105 145: 196 215 168 180 180 13'7 82 82 81 81 82 82 83 84 86 86 87 94 106 117 
14 95 99 90 83 84: 95 115 157 155 9i 82 81 : 82 81 81 80 81 81 84 83 80 77 77 92 
1~ 76 76 77 76 76: 76 76 77 77 76 76 76 76 76 76 76 77 78 78 80 84 82 7:: 74 77 
16 75 75 74 75 '75: 78 76 75 75 75 76 76 77 76 75 75 74 73 73 74 73 73 73 73 75 
1? 72 72 72 72 72: 72 71 71 72 71 71 71 71 71 71 72 72 71 71 72 73. 72 73 73 72 
18 76 79 79 76 7'3: 73 74 75 75 ?2 72 71 71 71 ·71 71 71 78 81 80 80 81 80 79 75 
19 84 87 85 90 lU :101 94 85 87 94 92 94 92 86 84 83 83 84 80 87 97 Sl 107 104 91 
20 102 96 98 90 921 91 101 123 138 114 93 88 85 84 83 88 84 86 87 86 86 87 89 88 94 
21 88 87 89 90 9fr: 98 103 128 145 16? 168 162 115 102 96 94 90 90 89 91 90 95 • 99 98 107 
22 92 90 ,94 122 160 :159 149 149 14-2 146 110 97 85 85 86 88 88 92 94 91 88 93 95 110 109 
23 135 128 128 131 15.7:174 256 330 324 216 132 107 96 92 88 91 95 91 89 88 91 90 93 55 138 
24 95 93 95 110 109~117 127 94 87 87 85 83 82 82 82 82 83 81 83 86 92 102 98 109 94 
25 153 149 120 111 148:181 164 179 165 139 98 88 87 88 89 89 89 96 93 107 102 86 90 91 117 
2.6 1~8 132 141163:1~31?8 195 186 93 82 81 80 79 79 79 79 78 78 78 78 77 77 · 76 75 106 
27 75 76 75 74: 7,5, 75 75 76 76 76 76 74 73 73 74 72 72 72 73 73 73 74 76 77 74 
28 8? 93 91 105 95,: 92 93 91 89 89 86 91 93 89 91 92 88 85 85 91 90 92 94 89 91 
29 87 85 84 87 85: 85 85 86 86 87 89 93 88 86 87 86 85 85 86 90 96 91 90 91 88 
30 102 102 103 114 147:126 12? 129 140 110 91 88 92 90 88 87 87 90 98 90 116 127 99 106 106 
31 108 112.124 165 2931289 268 277 224 125 106 95 86· 88 95. 94 91 95 95 94 95 100 111 120 140 

MEAN 100 102 1~1 106 121125135 145 137 120 103 91 87 85 84 85 85 87 90 88 89 92 92 94 

TOTAL NUMBFR OF OBSERVATIONS= ?40 MEAN = HH .8 
: INDICATES CALIBRATION FOR THE HOUR 

...... 
CX) ...... 



Appendix II: Microseismic Monitoring 



MICROSEISMICITY AT THE BRAZORIA COUNTY 

GEOPRESSURED RESERVOIR 

ANNUAL REPORT 1980 

1. INTRODUCTIO~ 

1. 1 BACKGROUND AND PURPOSE OF THE MONITORING PROGRA!vl 

The commercial feasibility of producing the vast quantities of geopressured 

brine underlying the Gulf Coast is dependent upon high volumetric production 

rates. The product ion requirements for effective withdrawal and subsurface 

disposal of geopressured fluids is generally near 3 x 104/barrels/day/well. 

Volumes of this order; by substantially altering the local state of subsurface 

stress, will likely cause ground subsidence a.nd tilt in the immediate area of 

brine withdrawal. Rejection of these fluids may activate preexisting growth 

faults as well as cause new fracturing to occur. 

To investigate the seismic risks associated with geopressured fluid produc­

tion, Teledyne Geotech, with the authorization by the Texas Bureau of Economic 

Geology, has conducted a seismic monitoring program for the past twenty~eight 

months in the vicinity of the Brazoria County geopressured well test site. Ac­

cording to prescheduled test plans, the Brazoria County Pleasant Bayou. No. 2 is 

to be produced in a long,-term flow test from depths near 15,000 feet (4572 m) at 

rates approaching 30,000 BPD (3577 m3/day). The brines will be reinjected at 

a depth of approximately 6500 feet (1981 m) i ntO the Pleasant Bayou No. 1 well 

test, 1 ocated approximately 500 meters from the product ion well. 

The monitoring program was designed first to establish the nature of the 

local seismic activity prior to production and second to provide continued sur­

veillance of the area during the well test. 
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By comparing the data sets compiled prior to and following ·initiation of 

well production. we expect to detect any increase in microseismicity that might 

be associated with either the reinjection process or with actual changes in the 

(production well) reservoir geometry. In addition, numerous growth faults exist 

in the immediate vicinity of the test well, and analysis of the microseismic 

data will reveal any abrupt failure resulting from activation of these preexist­

; niJ fault p 1 a nes. 

2. DATA COLLECTION AND ANALYSIS 

2.1 FIELD MEASUREMENTS 

The monitoring network instrumentation consists of five boreho1e seismo­

meters (Geotech Model S-500) i nsta1 led in sealed containers at a depth of ap­

proximately 100 feet. Signals from the seismometers are conditioned by low­

noise amplifier/filters, Geotech Model 42.50. The amplitude data are then 

transformed to constant-bandwidth, frequency-modulated format using the Geotech 

Model 46.22 voltage controlled oscillator (VCO). The locations of the seismo­

graph stations and the configuration of the Brazoria array, as well as the test 

well, are illustrated on figure 1. The geographical coordinates and the X 

(east-west) and Y (north-south) coordinates of the individual sensor sites with 

respect to station 3 are 1 i sted in tab le 1. 

Table 1. Site coordinates. 

Latitude Longitude 
N-S E-W Elevation 

Site Deg Min Secs ~ Min Secs ~ J!Irrl (feet} 

1 29 17 27 95 16 52 1.027 -2.422 -87 
2 29 17 32 95 14 01 1.171 2.242 -87 
3 29 16 54 95 15 23 0.000 0.000 -97 
4 29 15 54 95 14 45 -1.872 1.032 -90 
5 29 15 54 95 16 11 -1.898 -L284 -84 
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Location of sensor sites of Brazoria County field program. 

187 



188 

Figure 2 illustrates a block diagram of the data acquisition system. Data 

from four of the sites are transmitted vi a 1 ocal telephone circuits to a col lec­

tion point in Liverpool, Texas. At that location, the signals are multiplexed 

together with the signal from a nearby sensor (site 1 in figure 1) and then are 

transmitted vi a commercial telephone 1 i ne to the Teledyne Geotech 1 ab oratory at 

Garland. In the laboratory, the signals are demultiplexed and the individual 

channels are recorded both on magnetic tape and 16 mm film. The unity gain 

velocity response of the overall system (from film) is shown in figure 3. 

2.2 DATA ANALYSIS PROCEDURES 

The film records are reviewed to tabulate microseismic activitys to assess 

the general quality of the data, and to obtain information on detection thresh­

olds. The measurement of apparent velocity of signals across the array permits 

an initial separation of source types as illustrated in figure 4. Only events 

having apparent velocities exceeding 1000 m/sec are considered important at this 

time. The events of interest can be further separated based on frequency con­

tent and duration of the signals. Only the events which are classified as local 

on figure 4 are processed further. The arrival time data of local events are 

processed by MEHYPO (Johnson et al., 1977), a computer program which determines 

the hypocenter, the magnitude and estimations of parameter accuracy of the local 

events. The location program utilizes both compressional (P-wave) and shear 

(S-wave) arr·ivals, tracing the refracted paths through an appropriate earth 

model. The solution is based upon conventional least squares minimization 

criteria. Many acoustic velocity s'ignal s al so have been processed assuming a 

single layer with a velocity of .33 km/sec. 
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Velocity response of the monitoring systems (from film). 
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Figure 4. Tentative classification of events by source type. 
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Hypocenters are computed only for events observed at three or more sta­

tions. Local seismic magnitudes are based upon maximum amplitude and are cal­

culated as: 

where: 

ML= 10910 {A/2)- 1.75 + 0.810910 (X2) 

ML is the 1 ocal magnitude 

A is the peak-to-eeak compressional wave amplitude in 
nanometers (lo- meters) 

x = [(epicentral distance)2 + (hypocentral depth)2Jl/2 
(in k i1 ometers) (in kilometers) 

and X must be> 1.0 

3. OBSERVED ACTIVITY 

3.1 SIGNALS FAILING CRITERIA TO BE IDENTIFIED AS MICROEARTHQUAKES 

During 1981, further effort was directed to determining the sources of the 

acoustic velocity signals which appeared to originate near known growth faults. 

Although these events tend to concentrate in two regions south of Site 1 and 

east of Site 5, the low velocity of these signals is not consistent with conven­

tional microsei smi city because high velocity body waves are not observed. A few 

records showed evidence of 1 ocal electrical interference prior to the time of 

the acoustic signal across the array suggesting that thunder may be the source 

of these events. Figure 5 is a histogram showing the number of these events 

which occurred each day from October 1979 to August 1980. Arrows indicate days 

on which thunder was reported at the Houston Intercontinental Airport. Consi­

dering that the array is approximately 100 km from the airport, the correlation 

illustrated in figure 5 is quite remarkable. The spatial distribution of these 

events can be explained by the presence of a line of high metal towers support­

ing power lines. Shown as a dashed line in figure 6, it tenninates at one con­

centration pf activity and passes through the other. Additional locations 
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Figure 5. Brazoria County seismicity and local thunder activity . 



F·i gur e 6. Cumulative epicenter map for natural events as of May 30, 1980. 
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scattered about the petrochemical plants may be due fo lightning strikes near 

the plants. 

Acoustic velocity signals also frequently emanate from a narrow region 

passing through the petrochemical plants. These are similar to the thunder 

signals described above except that they commonly occur in sequences of tens to 

hundreds of nearly identical signals with nearly identical source locations. 

These events are poorly understood but clearly are related to some activity at 

the chemical facility. 

Seismic exploration shots also are observed during daylight hours and have 

distinctive high frequency, high velocity characteristics. Located events gen­

erally lie in straight lines parall,el to perpendicular to the regional struc­

ture. 

3.2 SIGNALS OBSERVED WHICH COULD BE IDENTIFIED AS MICROEARTHQUAKES 

On 30 November at about 01 :49 CST, two Sl)lal1 events were detected which had 

coherent arrivals within 0.8 second at al 1 five sites. The computed epicentral 

(surface projection) locations of these events are illustrated as open c.ircles 

on figure 7. Hypocentral depths were calculated as 5.9 and 2.6 km and magnitudes 

as 1.08 and 0.52. The source parameters of these two events have large uncer­

tainties, however. 

A microearthquake having a magnitude of 1.6 occurred on T January 1981 at 

03:32:29.293 UCT (Universal Coordinated Time) (31 December 1980, 21:32:29.293 

CST]. The epicenter of this event is shown on figure 7 as a solid circle. The 

95% confidence error ellipse axes are indicated as .bar extensions from the epi~ 

center circle. The semimajor axes lengths are 602 m and 431 m, respectively, 

and the error ellipse encloses a region of 0.816 km2. The hypocentral depth 

is computed to be 5.4 km. Considering the quality of the seismograms, this is a 

remarkably well constrained event. 
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The seismograms for this earthquake are given in figure 8. The approximate 

arrival time of the direct P-wave, S-wave, and Rayleigh wave are indicated on 

the figure. Unfortunately, the phase arrivals of the P-wave are emergent at the 

stations so that unambiguous first motion directions could not be determined. 

The duration of the earthquake from the onset of P through the surface wave coda 

is approximately 25 seconds, and the sustained velocity amplitude of the surface 

waves is 1400 nanometers on the average. Both are expected characteristics of 

earthquakes of this magnitude. The dominant frequency of the surface wave is 

approximately 2.0 Hertz±_ 0.5 Hert~. 

The frequency content of both the P-wave a.nd S-wave are quite surprising 

for a magnitude 1.6 earthquake, however. Generally, an event of this. magnitude 

recorded in other locations such as the continental interior would have a P-wave 

frequency content in excess of 5 Hertz. This earthquake, on the other hand, had 

a P-wave and S-wave with dominant periods near one second. Considering the 

requisite small source dimensions dictated by the magnitude, it is most likely 

that the long-peri~d P-wave pulse is a manifestation of a slow rupturing pro­

cess. The proximity of the computed hypocenter to a known growth fault strongly 

suggests that the recorded earthquake was generated by movement along that 

fault. If this earthquake is characteristic of the induced local seismicity, 

then the passband of the instrumentation needs to be broadened to record the 

initial body waves with a higher signal-to-noise ratio. 

DISCUSSION 

The low level of seismicity observed to date does not preclude a seismicity 

associated with the production of the geopressured brines at the Brazoria well. 

In fact, there may be a considerable time lag between the times of production 

197 



,_. 
\.0 
00 

BRAZORIA CO. 

SITE 1 W1K 

SITE 2101K 

SITE 3118K 

SITE4 125K 

SITE 5161K 

PAACPEADUE 
SITE 1 58K 

SITE 2 55K 

SITE 3 721< 

SITE4 52K 

SITE 5 46K 

~~~~ 

~M~~~-ot.<A""ttA..1>-~~~~.. -~ ~r:~'~,~~a~~-~~~~~~~.;;y~~~t~'.e~· 

• .,~~--ii, .• .. ·. ,,,._,,,,., • ~~> :...,,§i!,1 ' • .• . . • ''... • • '.;,'; ,; ··••:;·••·.11;,• ,~~.......__&. ... 
~~"~~~~~~~~~~.1111~";,~~~~~~~l'~~~r~~ 

,· "-,- __ .. ,-- ___ ·: ·:_: _·,,-- ~--- -. -.--•·c_. ,f.~q:-, ,.' ",,,-. .-,;•-yae·•),-.,'.?'c'"-''':_i __ ·',:_._·;·~---·-·;·::>-c·\:.·,-,:';_,_--:;:.-_·., ••• __ ,;~,/;})::. __ .•\',._·<:·'>'<""~ij -,·, 

~·· - .,; ·,.~~~··· ·.•· .. ""'.·.• •. ·•··•···· Io. "'·~ •.. ~· .\ •.•• •. •.· .•. •·.· ..• 

..,...,.,...,, -~-~~.lc-"!A~~~-1 il.... .. ~A.,.i! 
' ~fr'@~~~--n-,T;;r\~Q,y~~~-~..,,...~~~W"~~T ~;,~~~·~r 

Figure 8. Background noise samples with microseismic event (magnitude 1.6), 
1 January 1981 03:32:29.29 UCT (31 December 1980 21:32:29.29 CST). 



and associated subsidence. This lag time for the appearance of subsidence ef­

fects at the surface following high level production from deep reservoirs has 

been documented previously for the Chocolate Bayou area (Grimsrud, Turner and 

Frame, 1978). Although the lag time between brine production and induced seis­

mic activity at depth is not expected to be as long as the lag for the appear­

ance of surfi ci al effects, it could be tens to hundreds of days fol lowing 

cessation of pumping before strain relaxatio11 of the rock occurs. This could 

explain why detectable seismic events have occu.rred 30 to 60 days followingthe 

ending of the last test. With only two events thus far recorded, however, it is 

not reasonable to carry speculation too far. 

The appearance of two clearly identifiable microearthquakes, cne of which 

is relatively well constrained, located near a growth fault and is at a depth 

similar to that of the brine production, does indicate some strain relaxation 

has occurred at the production level. It remains to be seen whether or not the 

rate of seismic activity along the growth fault with time. 

Constraining the depth of subsequent events may be critical to understand­

; ng the relaxation process. In addition, spectral analyses of better recorded 

subsequent events may help to understand the time history of rupturing which 

creates such l ong-pe ri od P-wave pulses from such sma 11 eve.nt s. 

4. RESULTS 

January 

Table 2 summarizesmicrosetsmicity at the array during January. There were 

343 shot signals and 109 surface wave signals. Seismic surveying has continued 

across regions A, B and C and has occurred for the first time in regions G, H 

and I. Apparently the fourth side of a 2 mile square is being completed. 
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T ble 2. January 1980 mi c rose i smi city by region. 

Number Number of 
Region of Shots Natural Events 

A 7 
B 60 1 
C 70 17 
D 9 
E 27 
F 2 3 
G 137 30 
H 25 20 
I 39 1 
J 
I( 1 
L 3 

Total 343 109 

Nineteen of the January surface wave events were located and plotted in 

figure 9 as triangles. The crosses represent all located epicenters prior to 

January 1, 1980. All January surface wave events, located .and unlocated, are 

listed in the event table. 

Except for 17 events between 6 and 7 a .m., January 20, the bulk of the ac­

tivity runs in an arc across stations 4 and 5. This arc could delineate a new 

fault branching off from the north-south fault near station 5, or it could be an 

extension of the east-west fault which was thought to term"inate near the well 

site. In either case the two faults appear to be growing together. 

Magn"itudes range from 0.52 to 1. 79 and are plotted vs. cumulative frequency 

of occurrence for January in figure 10. It can be seen that the magnitudes of 

the largest events in November were greater than in January. This would be ex­

pected if strains are no longer being induced. According to Karnik (1961), a 

magnitude 2.5 event at 2 km depth would have an intensity of about V, which 

would be felt outdoors and would awaken s1 eepers. The relevance of Karnik I s 

equation to the Brazoria site is not known because the signals are so 
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Table 3. Microsei smic events, January 1980. 

DATE EVENT TIME COORDINATES REGION MAGNITt 
YR MO DAY NO. HR HIN SEC Y<KH> X(t<H> CMS> 

80 01 02 1 21 26 58.00 KL 1.43 
80 01 03 2 11 22 57.80 0.472 0.066 B 1.16 
80 01 OJ 3 12 11 o.oo G 1.05 
80 01 03 4 12 18 26.22 -0.767 -o.o:n GF 1.44 
80 01 04 5 11 21 28.81 -3.387 4.670 r, 1.79 
80 01 05 6 20 51 2.32. -1.282 -1.363 G 1.50 
80 01 14 7 22 12 40.63 -1.346 1.530 E 1 • 61 
80 01 17 8 5 25 51.99 -1.805 o.s10 E 1.20 
80 01 17 9 5 30 o.oo E 0.90 
80 01 17 10 5 32 20.00 E 0.85 
so 01 17 11 s 35 10.00 E 0.83 
80 01 17 12 5 36 55.93 -1.864 0.290 E · 0.96 
80 01 17 13 5 41 26.00 E 1.07 a,o 01 17 14 5 42 30.00 H 1.11 
80 01 17 15 5 44 so.oo E 1.12 
80 01 17 16 s 45 50.00 H 1.01 
80 01 17 17 5 46 59.57 -1.649 0.515 E 1.35 
80 01 17 18 5 51 10.00 E 1 .29 
80 01 17 19 5 53 20.00 E 1.13 
EIO 01 17 20 5 57 40.00 E 0.99 
ao 01 17 21 5 59 30.84 -1 • .296 1.022 EI! 1.14 
80 01 17 22 6 2 30.00 ED O.87 
80 01 17 23 6 4 30.00 Er• 1.07 
80 01 17 24 6 13 25.00 ED o.84 
80 01 17 25 6 14 20.00 ED o.73 
80 01 17 26 6 19 20.00 Efl o.eo 
80 01 17 27 6 22 20.00 D 0.72 
80 01 17 28 6 49 40.00 G 1.23 
80 01 17 29 6 52 20.00 G 1.28 
80 01 17 30 6 54 10.00 E 1.50 
80 01 17 31 6 55 21.02 -1.852 -0.075 F 0.99 
80 01 17 32 6 58 s.oo DE 0.89 
80 01 17 33 7 0 10.00 DE 0.93 
80 01 17 34 7 4 o.oo DE 0.83 
80 01 17 35 7 13 o.oo D 0.01 
so 01 17 36 7 16 30.00 D 0.67 
80 01 17 37 7 2S 1.78 -1.024 1,393 Ir 0.82 
80 01 17 38 7 37 40.00 E 1.14 
80 01 17 39 8 7 15.00 F 0.62 
80 01 17 40 9 52 0,00 ED o.6s 
80 01 17 41 11 13 10.00 D 0.52 
80 01 20 42 12 4 o.oo C 0.98 
80 01 20 43 12 8 20.37 0.291 1.449 C 1.17 
80 01 20 44 12 11 1.18 0.256 1.111 C L:16 
80 01 20 45 12 15 20.00 C 1.03 
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Table 3 ( cont ftJued) 

!'.IATE EVENT TIME COORDINATES REGION MAGNITUDE YR MO tlAY NO. HR HIN SEC Y(,KM> X<KH> <MS) 

00 01 20 46 12 16 40.00 C 0.64 
80 01 20 47 12 17 30.00 C 0.62 
80 01 20 48 12 18 54.00 C 0.92 
80 01 20 49 12 32 20000 C 0.68 
80 01 20 50 12 36 20.00 C 0.74 
80 01 20 51 12 37 o.oo C o.s9 
80 01 20 52 12 39 o.oo C 0.70 
80 01 20 53 12 40 o.oo C 0.66 
80 01 20 54 12 41 so.oo C 0.87 
80 01 20 55 12 43 so.oo C 0.78 
80 01 20 56 12 47 40.00 C 0.72 
80 01 20 57 12 50 o.oo C 0.84 
80 05. 20 58/ 12 55 o.oo c 0.75 
80 01 21 59 9 1 10.00 H 0.94 
80 01 21 60 9 3 29.81 -1,898 -1.105 H 1.13 
80 01 21 61 9 16 24.72 -0.773 -1.883 HI 1.33 
80 0:1. 21 62 9 20 44.03 -0,445 -4.400 I 1. 29 
80 Oil 21 63 9 31 25.00 HI 1.oe 
80 01 21 64 9 33 50.00 HI 0.72 
80 OlL 21 65 9 39 45.00 HI 0.68 
80 01 21 66 9 40 20.00 HI 0.85 
80 01 21 67 9 42 10.00 HI 1.06 
80 01 21 68 9 58 o.oo HI 0.75 
80 01 21 69 10 6 20.00 HG 1.04 
80 01 21 70 10 10 20.00 HG 0.86 
80 01 21 71 10 13 40.00 HG 0.99 
80 01 21 72 10 16 40.00 HT 0.78 
80 01 21 73 10 17 o.oo HI 0.84 
80 01 21 74 10 20 30.00 GH 0.76 
80 01 21 75 10 27 30.00 GH 0.78 
80 01 21 76 10 32 40.00 GH 0.72 
80 01 21 77 10 36 10.00 GH o.56 
80 01 21 78 10 36 58.72 -1.736 -0.637 G 1.18 
80 01 21 79 10 39 o.oo GF 0.71 
80 01 21 80 10 43 40,00 GF 1.16 
80 01 21 81 10 50 3S.00 GH 1.21 
80 01 21 82 11 2 10,74 -0.496 -0.325 GH o.eo 
80 01 21 83 11 4 40.00 GH o.sa 
80 01 21 84 11 5 10.00 GH o.65 
BO 01 21 85 11 15 22.40 -2.032 0.264 EF 1.49 
80 01 21 86 11 26 20.00 G 1.18 
80 01 21 87 11 37 20.00 G 0+91 
80 01 21 88 11 42 40.00 G 1.21 
80 01 21 89 11 51 14.38 --1.998 -'-0. 085 F 1.os 
80 01 21 90 11 59 30.00 G 1.02 
80 01 21 91 12 11 31.90 -1.959 0,034 EF 1.25 
80 01 21 92 12 13 o.oo H 1.06 
80 01 21 93 12 13 20.38 -1~440 --1.112 G 1.49 
80 01 21 94 12 32 40.00 G 1,09 
80 01 21 95 12 37 so.oo G 1.13 
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Table 3 (continued) 

DATE EVENT TINE COORDINATES REGION HAGNITUIIE 
YR MO DAY NO. HR HIN SEC Y<KM) X<KH> <HS> 

80 01 21 96 12 JS 10.00 G 1.12 
80 01 21 97 12 43 12.81 -2.041 -0.188 GF • 1 .25 
so 01 22 98 6 35 23.00 GF 0.97 
80 01 22 99 7 16 35.0() EF 0.89 
80 01 22 100 7 23 20.00 GF 0.71 
80 01 22 101 7 24 35.00 GF o.s4 
80 01 22 102 7 25 . o.oo GF 0.77 
80 Ol 22 103 7 29 28.00 GF 1.10 
80 01. 2.2 104 7 35 so.oo H 1.54 
80 01. 22 105 7 37 40.00 HG 1.13 
80 01. 22 106 7 38 10.00 HG le13 
80 01 22 107 7 39 40.00 E 1.16 
80 01 22 108 7 40 30.00 E 1 .07 
80 01 22 109 7 54 30.00 E 1.13 
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Figure 10. Cumulative frequency of occurrence vs. magnitude for November 1979 
and January I 980. 
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unconventional, with short duration and long. period, b.ut·the possibility of felt 

• events does exist. 

206 

February 

In addition to the previously defined seismic shot and surface wave events, 

a third class of signals was identified during February. These have. apparent 

velocities as slow as the surface waves but very impulsive starts similar to the 

seismic shots. Their distribution in time is summariz.ed in table 4. 

Date 

January 20 
February 4 
February 5 
February 5-6 
February 6 
February 12 
February 12 
February 13-14 

Table 4. 11 Impulsive event 11 summary. 

Time (Local) 

6:04 - 6:55 a.m. 
5:55 p.m. 
5: 27 p.m. 

10!47 p.m. - 12:40 a.m. 
9:00 - 9:45 p.m. 

12~30 - 12:37 a.m. 
11:50 p.m. 
10:0l p.m. - 1:28 a.m. 

No. of 
Events 

17 
1 
1 

246 
18 

379 
1 
7 

Region 

C 
D 
D 
D 
D. 
D 

·c 
C 

The 17 events on January 20 were al so of this type. More than 600 events 

occurred over short time periods at 10:45 p.m. February 5 and at 12:30 il .. m •. on 

February 12. Figure ll is a representative sample. of one of these records. The 

consistent appearance of these waveforms implies either a cultural source or 

multiple displacements on the same fault surface. Fluid injection at shallow 

depths could induce such activity. Epicenter locations place at least some of 

the activity at the petrochemical plants, as shown in figure 12, but of course· 

these locations are only estimates. 

Inquiries at the Chocolate Bayou Corporation and the Parker Bros. Company 

failed to yield any information on unusual nighttime activity in the area. At 
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Figure 11. Typical record from night of February 5-6. 
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Table 5. Microseismic events, February 1980. 

DATE E1 ... 1ENT TIME CD O F( r, I r~ A T E S REGION M ;I t3 ~/ I Tu [IE 
YF, MO [IAY NO. HR MIN SEC y (}~M) X o;M) (hS) 

8(• 02 01 1 18 54 43,48 7,680 0.398 L :l c,r. 
• ·.__;. C.• 

E:O 02 01 ") 19 16 40,00 I 1 ( I (.o . , } 

80 02 01 3 19 20 40,00 KJ 1,6'7' 
t:c, 02 01 4 19 21 10,00 l<J 1,C:8 
80 02 01 C' 1 <? 21 40,00 t<:..J l. ,74 ,J 

80 ()2 02 6 13 C""' 
,_I ·,_t 0,00 A 1,70 

80 02 02 7 19 15 10.00 G 1,59 
80 0·:2 02 8 20 24 --~5-. 24 -1 .662 -0.845 G 1,34 
80 02 02 9 20 ,..,c-

.:a . .J 26.53 -1 c-·c.- C' 
• ,J,J,J -0,800 [i 1 .34 

80 02 02 10 20 27 5.29 -1,633 -0.823 G .!. .57 
80 02 02 11 20 27 50,00 G 0. 9'7' 
80 02 02 12 21 9 2·. 28 -1.166 -0.662 G 1.46 
sc, 02 0 ~ ... 13 21 10 20.00 G 1,04 
80 02 02 14 21 11 3,77 -1.901 -0.723 G 1 4 7 . , 

8() 02 c,4 15 .,-..:...:., c:- C' 
,.J.,_t 

"),., C" c:-
._.;._ t ,_IJ -3,619 4, 104 [I 1 ,91 

80 02 05 1 .£, ,., - ").., 0,00 [I 1.00 ... i:., .;. I 

t:o 02 Ot, 17 4 ~7 2,00 [I l r, • ' ,:_,.,.:. 

8'() 02 (>6 1. C'• 
'-' 4 47 23"+ 00 [I 1, t:,~i 

80 02 (le:., 19 ..; 48 20.00 it 1 c:-r, 
f ..:..•C· 

E:(, 02 Ol, 20 4 4 c, 
\.) 32,00 r, 1- .. 5·E: 

80 02 06 21 4 A ,-. :,2 o C•O D 1 .• l. r:: ,/..,_,;:. t _,_..._I 

eo (l2 06 ,,~, 4 --t.E: ~,A. 00 [I 1 C'"C-...:... ... .. ·-· , .. ) 
8() ()2 Oc, r17 4 A8 58,00 [I 1 -,r:-_,: .. ._. •· I .J 

80 02 06 24 4 49 10.00 It 1, Hl 
80 02 06 r,c-.:. .._, 4 49 24.00 [I 1,47 
80 02 06 ·2t. 4 49 33.00 [I 1 .47 
80 02 06 27 4 49 40,00 [I 1 .~· ·7 . ,, , 

80 02 06 28 4 4S:' 50.00 [I 1 •-~-/ 
80 02 06 ~q ..,_' 4 4~· 56.00 [I 1,73 
80 02 06 30 4 50 5,00 It 1.55 
80 02 06 31 4 50 7.oo. D 1.55 
80 02 06 32 4 50 12.00 I I 1 C-c:' 

♦- ;_l·,_J 

80 02 Ot. 77 ...., ~...> 4 50 16.00 1.1 1,t..9 
80 02 06 34 4 50 :l.8.00 [I 1 +. 5-:j 
80 02 ot.. -c:-

.:i...i 4 50 25,00 [I 1 .73 
80 02 06 36 4 ~j() 2S',OO [I 1 , c:: 

•· Q._I 

80 02 06 -:r-w/ 4 50 34.00 [I 1, 45" 
80 02 06 38 4 50 38.00 [I 1,90 
80 02 06 3(? 4 50 ::s .-o·c, [I 1.65 
80 02 06 40 4 51 5, OC• IJ 1 ♦ t:,5 
80 02 06 41 4 51 13,00 [I 1 . 6:; 

80 02 06 42 .4 51 2,4. 00 lt 1 . t,5 
80 02 06 43 4 $3 0 ♦ Q(l [I 1 .85 
80 02 06 4.11, 4 c--

..... •~ 8,00 It 1,85 
80 02 06 45 4 C-"7 .._lw 14. O(, [I 1.85 
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Table 5 (continued) 

DATE E'.JENT TIME coo~;:Dii~ATES RE.GI mJ Mf..~GNl TUDE 
YR 1-iO rtr1Y i-W. ~m MIN SEC y <t(M) X ( l".Mi (MS) 

80 02 Ot, 46 4 c.--z 
,_J,_, 37.00 [I 1 • t.,(, 

:::O () ::! 06 47 4 i:.:-7 
,_J,_, 42.()0 [I 1 o-: 

t ··-· ._, 

80 02 06 48 4 53 :i7. 00 D 1 '- , ... 
..... 7 

SC• 02 06 49 4 54 12 .. oo [I 1 t f::E: 
80 02 06 50 4 54 16. oc, [I 1 .69 
80 02 06 51 4 54 20.00 [I 1 .9B 
80 02 06 C: "") 

,,,.};.:. 4 54 3t,. oo II 1 .BO 
80 02 (it_, c-- 4 54 4-5 • i)() [I l '·y·· -·~·- •CJ.,. .. 

80 02 Ot,. c:- Ll 
,_J ' 4 55 4.00 [i 1 .. ~/(1 

80 c,2 '-.-'0 5'5 " 0:-C- t_, • OC: [I :!. • C/_() -, ._l·._1 

so 02 Oto 56 4 C' c,o 
-•-·-' 12.00 [I 1 • i:_t- () 

80 c,2 06 57 4 56 "'1C- .,., ,._ 
~._I, ♦ ~) l,..J D 2 .. o i 

80 0.2 06 c-o ._, \..' 4 57 7 .oo [I 1.85 
80 02 06 ::,c_;· 4 57 53 .• -C•C:• [I 1 "77 

•- .I ·-· 

80 tJ2 06 60 4 58 13.00 [I 1 • -73 
80 02 06 61 4 58 15.00 [I 1 . /'3 
€:(l V' '") .:. 06 .~.2 4 58 49.00 [I 1. • BO 
80 02 06 t,3 4 59 25,00 D 1 77 

♦ I ._, 

;:;:() ()2 06 64 . .,. () 16,82 -1,284 1,750 D 1 ,: '"l' ~· ♦ 'JW 

c;:-c, <,)2 t') 6;. l,5 C: 0 35.97 -2.047 2. ::1E:8 D ➔ .64 -·' ... 
PC• ()~ 0{, 66 cs _, () 51 ,f (11) [I l c:·i=-

.. _._1._1 

f:O o:: 06 67 C' ~· 1 o .. ·C,(1 [I l ' 
1:· 1.:.-
:..J ._j 

8() 02 0-c:- 68 c:- 1 C'.•. 00 [I :I. ,55 _, ... 
t=:o ()2 A •' 69 C' 1 1~ .oo [I 1.55 '...,),~. ._, 

8•~ C'•2 ••• I 70 C' i 4t~. C•O D 1 ,?6 I,.}(:, ~· .,_ 

:~: ·~) (:1:2 06 71 c:-
-..) 2 ::12 .-00 [I 2,01 

::::o '-02 Ot, 72 5 7 C" ◄ I\ ,r. D 1 +60 -· ._I .i,. • ~11,._.1 

E:O 02 '1o.·'-=• 
·-,7 ,. \.,,• 

C' ._, 4 ·~ t l-''""' D 1.60 
E:(i o:; 06 7-¾ 5 4 22:.()(r I:t 1 ,.., " 

t ·=· , ... , 

80 02 06 -,r::-
/ ~I "' _, 4 34. ()◊ 11 1.BO 

BO ()2 06 76 5 4 43,00 [I 1 ~:- 1:·· 
+ ..... • . .;_, 

8() 02 Ol, 77 5 4 52. ()() [1 ·1 1=-1=-
♦ ._I ,.J 

eo 02 ()C:1 7E:~ cc 
;,.I 4 5 E, f .,c., .c, li 1 c:· r::-

f' ...J._, 

80 02 A , 

1,.)0 79 5 7 19.00 [I 1 .95 
8-0 02 06 80 5 7 26,00 [I 1 .so 
8() c,2 06 $1 5 7 33.00 [I 1.95 
C, A C·2 ot. 82 ·5 7 57.00 D 1 -:~ 
!,..•· '1o.~• t / .. 

80 02 i.)6 c;,-: 
\-1 .._, 

r::-._, 7 59. c,c; [I 1 +. )'.3 
8(i ()~ 06 8-'1 C' .. , 8 s· .. -c,c, [I 1 . . 95 
t:(; 02 06 MC' 5 8 14.00 11 1. C• r=-o._, ... ~ 
80 c,-:-, 06 86 C' _, 11 27.00 [I 1 OIC .- .- -,_) 

80 02 (16 87 c:-..; 11 32 •. OC• D 1 C,"7 
• \,.I,..., 

80 02 0 :. C•O c:- 13 4~•.oc, r, 1 .65 '-' ._, '-' ..J 

so (>.2 (it;. 8S:' 5 14 10. oc, [I 1.. 8~.::: 
80 02 06 90 5 14 '")-"! ,.. ,.. 

~., 0 t'-'Jl"',I D 1.90 
( 
\ 
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Table 5 (continued ) 

r1Af E EVENT TIME. COOF:I1I/U1TES F~EG l ON MrtGilITUDE 
YF: MO DAY NO. HF~ MIN SEC Y (hM.) X(hM) (MS) 

80 02 06 91 5 14 38.00 [I 1.95 
80 02 06 92 5 20 57.00 [I 1.85 
.80 02 06 93 5 21 50.00 [I 1,85 
80 0 ... , .:.. 06 94 5 23 29.00 [I 1.88 
80 02 06 95 5 23 39.00 D 1,85 
80 02 06 96 5 '") c-

~,.J 55.00 D 1.69 
80 02 06 97 c- '"), 3.00 [I 1.55 ..J ..:.. t., 

80 02 06 98 5 26 8,00 D 1 l:"C" 
• --' ;J 

80 02 06 99 c-.... 26 19,00 [I 1.90 
80 02 06 100 c-.... 26 33.00 D 1.73 
80 02 06 101 5 '"), 

..:.C 3E::.OO [I 1,73 
80 02 06 102 5 26 •l5. 00 n 1,73 
80 02 06 103 5 26 45'. 00 [I 1 ,73 • 
80 02 06 104 5 27 18.00 [I 1.76 
80 02 06 105 5 27 30.00 D 1.95 
80 02 06 106 5 27 32.00 D 1.95 
80 02 06 107 5 27 36.00 I) 1.95 
80 02 06 108 5 27 44.00 D 1.85 
80 02 06 109 5 27 51.00 [I 1.85 
80 02 06 110 5 27 53.00 [I 1,85 
80 02 06 111 5 28 24.00 D 1.73 
80 02 06 112 5 28 26.00 [I 1. ,50 
80 02 06 113 c-

•·-' 
,, C.• 
~'-' 29,00 [I l. ,;15 

80 02 06 114 5 28 34,00 I) Lc,O 
80 02 06 115 5 29 12.00 [I 1. 9'7' 
8(1 02 06 116 c-_, 30 46.00 [I J ,···,c-• c,·._• 

80 02 06 117 5 31 18.00 [1 1,76 
80 02 06 1 J. 8 5 31 :rn. oo [I 2 •·_0-8 
80 02 06 119 5 31 39.00 [I 1. '7'0 
80 02 06 120 5 -- 45.O() [I 1.85 ~,::i 

80 02 06 121 5 34 5.00 [I 1.85 
80 02 06 122 5 34 15.00 [I 1.65 
80 02 06 123 5 34 l 7'. 00 [I 1.so 
80 02 06 124 5 34 25.00 [I l,90 
80 02 06 125 5 34 32.00 [I 1.55 
80 02 06 126 5 34 58.00 [I 1.55 
80 02 06 127 5 35 6.00 [I 1.55 
80 02 06 128 5 ·35 7.00 [I 1.55 
so O."") 06 129 C" -1 r: 26.00 D 1. , C) 

.:. _, -.,,J + C, 

80 c,2 06 130 5 7c, 
....J-...1 2E.OO D l,69 

80 02 06 131 5 35 30.00 D 1,55 
80 02 06 132 5 -•c-

..:,.,..J 32.00 D ., ' c:· C"" 
;l.+..J..J 

80 02 06 133 5 35 34,00 LI :t.55 
80 02 06 134 5 35 36.00 I) 1=·.55 
80 02 06 13~ 5 7c-

...,.,J 50.00 [I 1.73 
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Table 5 (continued) 

DATE EVENT TIHE COORDINATES F<EGION MAGNITUDE 
YR HO DAY NO. HR MIN SEC Y(KM) X <t(H) (HS) 

80 02 06 136 5 37 o.oo [I 1. 73 · 
80 02 06 137 5 37 29.00 [I 1.65 
80 02 06 138 5 37 38.00 [I 1.80 
80 02 06 139 5 37 40.00 D l.. 55 
80 02 06 140 5 37 46.00 D 1,65 
80 02 06 141 5 38 20.00 D 1.65 
80 02 06 142 5 38 35+00 D 1.80 
80 0 ~. 06 143 .,. 

38 57,00 [I 1.55 ... ~ 

80 0~ 06 144 5 38 58.00 [I 1,90 
80 02 06 145 5 39 3.00 D 1,55 
so 02 06 146 5 39 8.00 D· 2.11 
80 02 06 147 5 39 21.00 D 1.88 
80 02 06 148 5 40 44.00 D 1,88 
80 c,2 06 149 5 40 47,00 [I 1,88 
80 02 06 150 5 41 4,00 D 1,88 
80 02 06 151 5 41 6.00 D 1,88 
80 02 06 152 5 41 9.00 It 1.88 
80 02 06 153 5 41 38.00 [I 1.88 
80 02 06 154 5 42 13.00 [I 1.69 
80 02 06 155 5 42 17,00 [i 1.80 
80 02 06 156 5 42 22.00 II 1,69 
80 02 06 l.57 C" 42 29.00 [I 1.80 ,.J 

80 02 06 158 5 42 54,00 D 1,69 
80 02 Ot, 1~S· 5 42 58,00 D 1.49 
80 0 ~) 

"- 06 160 5 43 o.oo ri 1.49 
80 02 06 161 5 43 ], 2, 00 D 1.80 
80 02 06 162 .,. 43 24,00 D 1.88 ._, 

so 02 06 163 
.,. ,., A3 2S'. C•O [I 1.88 

80 02 06 164 5 43 30.00 D 1,88 
80 02 06 165 5 43 35,00 D 2.01 
80 02 06 166 5 43 40,00 [I 1.80 
80 02 06 167 5 44 10.00 D 1.95 
80 02 06 168 5 44 24.00 D 1.95 
80 02 06 169 5 44 44,00 D 1,85 
80 02 06 170 5 45 10,00 D 1.95 
80 02 06 171 5 45 13.00 [I 1. 95 
80 02 06 172 5 48 37,00 D 1.85 
80 02 06 173 5 48 41.00 D 1.65 
80 02 06 174 5 48 43,00 D 1.65 
80 02 06 175 5 48 46,00 D 1,85 

. 80 02 Ot, 176 5 49 9,00 D 1,80 
80 02 06 177 5 4S· 19.00 D 1.65 
80 02 06 178 5 49 39,00 D 1.95 
80 02 06 179 5 50 39.00 D 1,95 
80 02 06 180 5 53 50,00 D 2,06 
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Table 5 (cotitihued) 

!IATE EVENT TIME COOFWINATES F~EGI Ot~ Mf1GNITUDE 
YF~ HO I!f.1Y ,~o. HR MIN SEC YO~H> XCKM> <MS) 

80 02 06 181 5 54 01 .oo D .1, 73 
80 02 06 182 5 54 35,00 II 1,93 
80 02 Q6 183 C"• 

;;J 54 54,00 II 1 ,85 
80 02 06 .184 5 55 42,00 II 1.88 
80 .02 06 185 5 55 .52,00 D 1,80 

··so 02 -06 186 5 56 2.,00 D l., 60 
80 0~ .06 187 5 57· ,37, 00 D l.,93 
80 Ob 

· ... 0.6 188 5 57 39,00 D 2+ 13 
so 0:? 06 189 5 57 45,.00 [I 1,65 
80 02 06 190 5 57 4.7. 00 [I 1.55 
80 02 06 

. 
191 5 58 16,00 D 1 •. 80 

80 02 06 192 5 58 27,00 [I 1,83 
_80 02 06 193 5 58 31.00 D 1,85 
ao 02 06. 194 5 59 10.00 D 1,88 
80 02 06, 195 t:' 

,.I. 59 28,00 D 1,88 
80 oz 06 196 5 59. 42. 0.0 Ii 1.83 
80 02 06 197 5 59 59.00 D 1 ,83 
80 02 06 198 6 0 20.00 D 1,97 
80 0 .., 

.:. 06 199 6 0 40,00 Ii 1,88 
80 02 06 .200 6 1 16.00 D 1.85 
80 02 06 201 6 1 40,00 [I t.65 
80 02 06 202 6 :2 3,00 D 1.'93 
80 02 06 2.03 6- 2 7.00 D 1 ,76 
80 02 06 204 6 -2· 13,0Q .[I 1 • ..73 
80 02 06 205 6 ·2 17.00 ti> 1.76 
80 02 06 206 6 ... , .. 46.-00 ti 1+76 
80 02 06 . 207 6 -z ..... 2.. 00 [I t.73 
80 02 06 208 6 3 19 .. oo [I 1.73 
8.0 02 06 209 6 3 .26. 00 [1 L65 
80 02 06 210 6 3 3·2 .oo D 1 .65 
8.0 02· 06 211 6 3 37,00 [I h .;33 
80 02 06 212 6 3 42,00 [I L83 
80 .02 06 213 6 4 49,.00 [I 1,.83 
80 02 06 214 6 5. o.oo I'.I 1 .. 90 
so 0"· 06 215 6 5 :2,.00 II .. 1,95 
e.o- oi 06 216_ 6 •. ·5 _ 4:.00 [I 1,90 
80 o:z 06 217 6 5 17,00 D 1.73 
80 02 06 218 6 5 29,00 [I 1,65 
80 -02 6·6 219 6 5 • 40 ,0:0 

-·-
[I i,99 

80 0 ., 06 :220 6 5. 57,00 D 1.so 
• -

80 02 06 .221 6 5 5.9, 00 [I 1,80 
80 02 06 .,.,., 

·~· ...... .6 6 9,0-0 I) 1..65 
80 02 06 '">'">-Z . .:.,.;.lf,J 6 6 59,00 II L97 
80 02 06 224 6 7 54.00 [I 1.85 
80 02 06 225 6 7 58,00 -[I 1+76 
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Table 5 (continued) 

DATE EVENT TIME COOFUIINtiTES REGION MAGNITUDE 
YR HO DAY NO. HF< HIN SEC Y(KM) X<t<H) (HS> 

80 02 06 226 6 8 6.00 [I 1.76" 
8.0 02 06 227 6 9 s.oo [I 1.65 
80 0 ., 

.... ' 06 228 6 11 14 .. oo [I 1.85 
80 02 06 229 6 11 20.00 Ir 1.85 
80 02 06 230 6 11 26.00 Ir 1.85 
80 02 06 231 6 1.1 28.00 [I 1.85 
80 02 06 '")'7., 

..:.w- 6 11 30.00 [I 1.85 
80 02 06 233 6 12 32.00 [I 1.55 
80 02 06 234 6 12 34.00 D 1,60 
80 02 05 235 6 12 46.00 [I 1.85 
80 02 05 236 6 12 50. (!0 [I 1.65 
80 02 05 237 6 12 53.00 [I 1. 97 
80 0 .. , ... 05 238 6 13 33.00 [I 1,85 
80 02 05 239 6 13 35.00 D 1.65 
80 02 05 240 6 13 56.00 [I 1.95 
80 02 05 241 6 14 19.00 [I 1,83 
80 02 05 242 6 15 27.00 [I 1,65 
80 ()2 05 243 6 15 36.00 D 1.so 
80 ()2 05 244 6 15 49,00 [I 2,06 
80 02 05 245 6 16 17.00 [I 2.10 
SC• 02 05 246 6 16 23,00 [I 1. <;>5 
90 ◊:? 05 247 6 16 38.00 [I 1.90 
80 02 0 .,. ... , 248 6 17 12.00 11 1 c·,o ....... u 

80 02 05 249 6 17 16,00 11 1.9() 
e:o 02 05 250 6 17 22.00 [I 1.85 
ec, 02 05 251 6 18 12,00 It 1.76 
80 02 ,:,5 ,...,~..., 

.,.;.:.a.:. 6 18 21.00 D 1.83 
~::o 02 05 253 6 18 27.00 11 1. 5'5 
80 O") .. 05 254 6 18 39.00 11 1,73 
80 02 05 255 6 18 59.00 D 1.90 
80 02 05 256 6 20 27.00 [I 1,60 
80 0 ,., .. 05 257 6 40 35.00 D 1.49 
80 02 05 258 6 40 44.00 [I 1.49 
80 02 05 259 6 40 46.00 [I 1.49 
80 02 05 260 6 40 53.00 [I 1,65 
80 02 06 261 17 14 4.84 4.649 -2.959 KJ 1.93 
80 02 06 262 19 59 5.00 r, 0. 8::! 
80 02 06 263 20 8 30. O(l It o.76 
80 02 07 264 3 1 32,00 [I 1.51 
80 02 07 265 3 1 37.00 [I 1.~9 
80 02 07 266 3 2 4,00 [I 1.82 
80 02 07 267 3 ..., 5.00 D 1. 7'2 .:.. 

80 02 07 268 3 2 41.00 [I 1. ~;7 
80 02 07 269 3 2 47.00 D 1-. 69 
80 02 07 270 3 "> .... 51.00 D 1.49 
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Di'~ TE 
YR MO D?iY 

BO 02 07 
80 02 07 
80 02 07 
80 02 07 
80 02 07 
E:O 02 07 
80 02 07 
80 02 07 
80 02 07 
so o:-? os 
80 02 09 
80 02 11 

379 E'JENTS: 
80 0·:2 12 

80 02 12 
80 02 12 
80 02 12 
80 02 12 
::::0 02 i2 
80 02 12 
BO 02 12 
80 02 12 
80 02 j2 
::;:c, 02 12 
E:O 02 12 
80 02 12 
80 02 :l.2 
80 02 12 
BO 02 l2 

80 02 14 
80 02 14 
80 02 14 
80 02 14 
80 02 14 
80 02 14 
.80 02 14 
80 0:2 15 
80 02 15 
eo 02 1~ 
80 02 15 
80 02 15 
80 02 27 
80 02 27 
80 02 27 

Et.1CIH 
lW. 

271 
272 
r)"?7 
--~ I ._, 

274 
275 
276 
277 
2'?8 
.2"7'9 
280 
·2B1 
282 

284 
'9),:)C."" 
.,.;_ ._. ._, 

286 

28'~ 
290 
2s:·1 
2S'2 
293 
294 
295 
296 

299 
300 
301 
302 
303 
304 

3-'.)6 
307 
3(>:8 
309 
310 
311 
312 
313 

Table 5 (continued) 

TIME 
HR MIN SEC 

~ 2 5</.00 
3 3 7.00 
3 3 8,00 
3 3 21. 00 
3 3 26.00 
3 3 30.00 
3 3 38.o.o 
3 4 29.00 
,!, 4 40.00 

14 49 5,00 
0 48 8,00 

13 48 53.84 

630-637 

9 30 46.00 
9 42 16,00 
9 42 32,00 
9 53 :,4. 00, 

54 
:.14 20. 00 
3E: 25,c)7 

19 44 28,00 
l.9 ~4 47,00 
17' 45 23. 00 
22 3'? 3·1. 00 
22 -10 3,00 

22 5i; 43.•)0 
5 50 4l,. 00 
4 1 25.00 

coorrnINATES 
Y ( l<M) X (1·~1·1> 

-0,135 0,900 

4 6 ~2478 -0,102 
6 4 :I. •rn. oo 

3,614 

7 :1.0 40,00 
7 l.8 58,00 
7 23 53.00 
7 2£: 4,00 

1f: :~3 50.()() 

18 
18 
18 
13 
13 
13 

35 
0,00 

10.00 
17 5c,;,, 00 
18 lf::,00 
l.9 5~.oo 

FEGJ:CJN 

D 
l1 
D 
[I 

D 
[I 

D 
D 
D 
G 
DC 
IJ 

D 

CD 
[I 

[I 

LI 
[I 

I) 

I 
JI-;: 
.J tr; 
~II<:: 

JK 
Ji\ 
J!< 
JK 
JI< 
C 
C 
C 
C 
C 
C 
C 
C 
I 
I 
LJ 

I 
I 
T ... 

1. 61 
1.58 
1.47 
1.42 
1.81 
l.'73 
1.60 
1.55 
o. </9 
1.56 

0,46 

Ci, -4 6 
0,64 

2.02 
1., 97 
2, oc, 
1 ·+ ·70 
1 • St, 
1. <?o 

0,95 

0 .+ ~-34, 
0 •· c;,~ 
C•. 92 
().84 
1, 31 
1,6? 

1,83 
1,60 
1.70 
1,93 
1,68 
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present the sources of these signals could be some type of machinery, injection 

induced fractures or sources of some other type. The five epicenters obtained 

are plotted in figure 12 as triangles. 

Al so observed during February were forty-three surface wave signals of the 

emergent type which are presumed to be due to fault displacements at depth. 

They are included in the event list. Ten of these were located and plotted in 

figure 12 as crosses. Most of these epicenters lie in areas of previous activ­

ity near two known growth faults.. The others are farther north and could repre­

sent a migration of activity to fault.s in that direction. 

March 

Epicenters obtained for the March activity are plotted in figure 14 and all 

events are listed in the event list. The events on March 4 are part of a se­

quence of 51 impulsive events from 1134--1147 GMLwhi ch come from the direction 

of the petrochemical plants. VeJoci ty uncertainty is. such that they could Jo~ 

cate at either Monsanto or Amoco. Single events occurred on March 6 and 17 

which could be near the surface exposure of mapped growth faults. Two events on 

March 18 are in a region of considerable past activity and have the n.ow familiar 

long duration and emergent nature. These are thought to have more mult ipathing 

and dispersion because of greater' source ctepth. 

Except for the short bursts of very high activity which apparently are cul.,. 

turally induced, the seismicity of the area seems to be continuing to declfne. 

Apri 1 

One event on April 23 appeared to be of the natural type. Two very long du­

rat ion signals were recorded on the 16th which were located at the southwestern 
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Table 6. Microseismic events, March 1980. 

DATE EVENT TIME COORDINATES REGION MAGNITUDE 
YR HO DAY NO. HR HIN SEC Y(KM) X(KM) (HS) 

80 03 04 1 11 34 21.14 -2.322 3.S05 D 1.27 
80 03 04 2 11 34 41.00 D 1 •. 34 
80 03 04 3 11 34 52.00 D 1.34 
80 03 04 4 11 35 1.00 D 1o34 
80 OJ 04 5 11 35 12.00 D ll.019 
80 .()J 04 6 11 35 30.00 D 1.27 
80 OJ 04 7 11 35 34.00 D 1.27 
80 0;3 04 8 11 35 46.00 D 1.23 
80 03 04 91 11 36 a.oo D 1.23 
80 03 04 10 11 36 12.00 D 1.19 
80 OJ 04 11 11 36 19.00 D 1.23 
80 OJ 04 12 11 36 21.00 D 1o27 
80 03 04 13 :u 36 42.00 D 1.19 
80 03 04 14 11 37 5e00 D 1.14 
80 03 04 15 11 37 17.00 D 1.19 
80 03 04 16 11 37 20.00 D 1o19 
80 03 04 17 11 37 39,00 D 1.19 
80 03 04 18 :u 37 41.00 D 1.19 
80 03 04 19 u 37 49.00 D 1•19 
80 03 04 20 11 38 0,00 10 1.27 
80 03 04 21 :u 38 3.00 D 1.27 
80 03 04 22 11 38 s.oo D lo27 
80 03 04 23 11 38 9.00 D 1.19 
80 ()3 .04 24 11 38 14.00 D 1 • .19 
80 03 04 25 11 38 45.00 D 1o14 
80 OJ 04 26 11 38 47.25 -2.101 3.345 D 1 • 31 
80 OJ 04 27 11 38 57.00 D 1.19 
80 OJ 04 28 11 39 14.00 D 1.19 
80 03 04 29 :u 39 27.00 D 1.19 
BO OJ 04 30 11 39 34.00 D 1e14 
80 OJ 04 31 11 39 52.00 D 1. 19 
80 OJ 04 32 11 39 56.00 D 1.19 
80 03 04 33 :u 40 10.00 D 1.14 
80 OJ 04 34 11 40 21.00 D 1.09 
SO OJ 04 35 11 40 J7.00 D 1.:1.4 
80 03 04 36 11 40 48.00 D 1.09 
80 03 04 37 11 40 ss.oo D 1.09 
80 03 04 38 11 41 2.00 D 1.09 
80 03 04 39 11 41 18.00 D 1.23 
80 OJ 04 40 11 41 37.00 D 1.09 
80 OJ 04 41 u. 41 42.00 D 1.09 
80 03 04 -42 11 41 55.oOO D 1.14 
80 OJ 04 -43 11 41 56000 D lo14 
80 OJ 04 44 11 -42 12.00 D 1.14 
80 03 04 45 11 42 32.00 D 1.14 
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Table 6 (continued) 

DATE EVENT TIME COORDINATES REGION MAGNITUDE 
YR HO DAY NO. HR HIN SEC YCKH> . X<KM> (HS> 

80 OJ 04 46 11 42 42.00 D 1.23 
80 03 04 47 11 43 11.00 D 1.04 
80 03 04 48 11 43 31.00 D 1.09 
80 OJ 04 49 11 44 52.00 D 1.09 
80 OJ 04 5() 11 45 46.00 D 1.09 
80 03 04 51 :u 47 13000 D 1.09 
80 03 06 52 11 10 30e26 -1.431 1.463 ED 1.59 
80 03 17 53 12 0 40.19 8.203 2.370 A 1.93 
80 03 18 54 21 19 12,19 -2.277 -0.436 G 1.39 
80 03 18 55 21 19 13.37 -1.882 -0.336 G 1.33 

Table 7. Microseismic events~ April 1980. 

DATE EVENT TIME COORDINATES DEPTH MAGNITUDE 
YR HO DAY NO. HR MlN SEC Y <KM) • X(KM) <KM> < M > 

s 
EXPLOSION: 

80 04 16 1 14 17 17.96 -4.176 3.248 
NATURAL EVENT: 

80 04 23 2 20 12 52.66 0.353 3.571 0.001 1.37 
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edge of the Monsanto plant (figure 15). The near-acoustic velocity of 315 m/sec 

used for locating natural events also provided a gqod fit for arrival ti.mes for 

these events. It was 1 ater learned that local residents reported hearing two 

explosions thatmorni ng from the direct ion of the pl ant. 

Thus, it appearst.hat the level of activity has continued to decline since 

January. 

May 

After three months of low growth fault activity 103 growth fault events 

were recorded in May. The fourteen located epicenters are plotted in figure 15 

and He on or near at least three different faults. Also indicated in figure 16 

a.re sources of suspected pump noise and hydraulic fracturing signals observed 

during May. The event list includes natural events and hydraulic fracture se­

quences. 

Figure 17 is a cumulative plot of epicenters for the enti,re recording 

period of. September 1978 through May 1980. The model velocity was 330 m/sec 

Which was found to give slightly smaller residual errors than the 315 m/sec used 

previously. 

The substantial increase in seismic rates may have some correlation with a 

change in local waste injection rates. but these rates are unknown. 

June 

During the month of June 24 natural type events were cataloged, 10 of which 

had locatable epicenters as plotted in figure 18. There was also a possible hy­

draulic fracturing sequence which was located l km NW of the Monsanto plant. 

Uncertainty in this location was such that the seismic source may have been be-

l ow the pl ant. 
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Table 8. Microsei smic events, May 1980. 

DATE EVENT TIME COOR1D INATES REGION HAGNITUDE 
YR MO DAY NO+ HR MIN SEC Y<KM) X ( t,H > <HS) 

80 05 OS 1 5 17 31.00 B 1.31 
80 05 OS 2 5 20 a.oo B 1.43 
80 05 05 3 5 22 17.89 0.854 2.188 B 1.58 

25 HYDROFRACTURESI 
80 05 06 0708~0717 · .... 3.639 5.274 D 1.85 
80 OS 08 4 5 32 9.59 0.64-~ -0.055 A 1.64 

6 HYDROFRACTURES: 
80 05 08 0724.,..0741 D 
8.0 05 08 5 18 32 32.53 -1.513 0.913 E 1.72 
~o 05 00 6 19 13 9,02 ..;o .142 0.158 C 1.47 
80 05 08 7 19 26 21.00 [I 1+94 

·so 05 00 8 19 34 51.00 H 0.71 
80 05 08 9 19 48 23.00 H 0.79 
80 05 08 10 20 15 6,95 3.724 2.349 A 1.92 
80 05 08 11 20 19 12.00 E 1.50 
80 05 08 12 20 23 7+51 0.483 3.360 C 1.87 
80 05 08 13 20 27 o.oo B 1.24 
80 05 08 14 20 29 2.00 E l .• ~H 
80 05 09 15 17 53 o.oo J 0.91 

19 HYDROFRACTURES: 
80 05 10 1057-1058 D 
80 05 14 16 3. 42 50,20 -2 .120 -O.l.00 F 0.83 
80 05 14 17 3 42 58,26 -2,050 0,036 E 0.70 
80 05 14 18 3 48 55+67 -1.390 0,882 E 1.09 
80 05 16 19 8 1 35.00 E 0,85 
80 OS 16 20 8 6 6.00 F 0.50 
80 05 16 21 8 8 18.00 F 0.62 
80 05 16 22 8 14 2.00 H 1.13 
80 05 16 23 8 19 13.34 -0.914 -4.722 I 1.25 
80 05 16 24 8 24 7.00 I 1.07 
80 05 16 25 8 28 14.00 I 1.13 
80 05 16 26 8 30 12.31 -3.531 2.751 E 1.56 
80 05 16 27 8 30 30.00 E 1.49 
80 05 16 28 8 32 45.00 C 1,45 
80 05 16 29 8 34 35.00 C 1.24 
80 05 16 30 8 36 21.00 C 1,15 
80 05 16 31 8 37 27.45 9.130 2.040 A 1.87 
80 05 16 32 .8 39 51.00 F 0,50 
80 05 16 33 .8 4i 20.00 E 1.22 
80 05 16 34 8 46 40.00 DE 1.06 
80 05 16 35 8 49 o.oo F · 1.36 
BO 05 16 36 8 50 32.00 E 1.24 
80 05 16 37 8 55 32.00 F 1.24 
80 05 16 38 9 3 49.06 -0,261 ..;1.173 I 1.08 
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Table 8 (continued) 

DATE EVENT TIME COOFUIINATES REGION MAGNITUDE 
YR HO DAY NO. HR MIN SEC Y(KM> X(KM) (MS> 

80 05 16 39 9 7 53.00 H 1.68 
80 05 16 40 9 8 19.00 E 1.46 
80 05 16 41 9 8 46.00 F 1.56 
80 05 16 42 9 9 36.00 F 1.64 
80 05 16 43 9 9 49.00 E 1.13 
80 05 16 44 9 10 10.91 -2.960 4.078 D 1.68 
80 o:s 16 45 9 11 54.00 A 2.03 
80 o:s 16 46 9 12 37.00 C 1.61 
80 05 16 47 9 12 46. 00 •• [I 1.22 
80 05 16 48 9 13 13.00 A 1 ... 65 
80 05 16 49 9 13 44.00 B 1.67 
80 05 16 50 9 14 52.00 A 1.65 
80 05 16 51 9 15 38.00 A 1.65 
80 05 16 52 9 17 24.00 B 1. 53 
80 05 16 53 9 19 42.00 A 1 • 76 
80 05 21 54 9 7 o.oo I) 0.98 
80 05 21 55 9 13 o.oo j l. .43 
80 05 21 56 9 30 o.oo J 1.10 
80 05 21 57 9 33 10.00 I 1.21 
80 05 21 58 9 33 50.00 A 1.49 
80 05 21 59 9 34 30.00 I 1.13 

,80 05 21 60 9 36 50.00 I 1.21 
·ao 05 21 61 9 41 o.oo H 1.27 
80 05 21 62 9 4,, 

.:. 50.00 I 1.43 
80 05 21 63 9 43 o.oo E 1.24 
80 05 21 64 9 44 o.oo E 1.32 
80 05 21 65 9 45 o.oo A 1.90 
80 05 21 66 9 45 10.00 A 1.49 
80 05 21 67 9 48 30.00 [I 1.08 
80 05 21 68 9 50 20.00 B 1.63 
80 05 21 69 9 51 10.00 G 1.58 
80 05 21. 70 9 52 20.00 D 1.42 
BO 05 21 71 9 53 o.oo B 1.41 
80 05 21 72 9 55 o.oo C 1.19 
80 05 2]. 73 9 55 50.00 C 1.27 
80 05 21 74 9 58 o.oo C 1.27 
80 05 21 75 9 59 o.oo B 1.41 
80 05 21 76 10 0 o.oo B 1.71 
80 05 21 77 10 1 10.00 B 1.47 
80 05 21 78 10 2 o.oo G 1.27 
80 05 21 79 10 2 30.00 I 1.27 
80 05 21 80 10 3 30.00 B 1.41 
80 05 21 81 10 3 50.00 B 1.47 
80 05 21 82 10 5 o.oo C 1,19 
80 05 21 83 10 6 o.oo C 1.39 
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Table 8 (continued) 

DATE EVENT TIME COORI:1INATES REGION MAGNITUDE 
YR MO DAY NO. HR HIN SEC Y<KM) X<KM) <MS) 

80 05 21 84 10 6 40.00 E 0.98 
80 05 21 85 10 9 20.00 C 1.60 
80 05 21 86 10 9 50.00 C 1.34 
80 05 21 87 10 10 30.00 C· 1.39 
80 05 21 88 10 11 4o~oo C 1.39 
80 -05 21 89 10 16 30,00 D 1.12 
80 05 21 90 10 19 40.00 C 1.19 
80 05 21 91 10 20 30.00 C 1.00 
80 05 21 92 10 21 10.00 C 1.19 
80 05 21 93 10 22 20.00 C 1o19 
80 05 21 94 10 23 o.oo C 1.19 
80 05 21 95 10 25 40.00 C 1.34 
80 05 21 96 10 28 o.oo C 1.19 
80 05 21 97 12 21 49,00 G 1.43 
80 05 21 98 12 23 1.00 G 1.27 
80 05 21 99 12 33 24.00 D 1.24 
80 05 21 100 12 40 10.00 C 1.59 
80 05 21 101 13 9 46.00 D 1.22 
80 05 21 102 13 38 6.00 G 1.03 
80 05 21 103 13 41 13.00 E 0.89 
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Table 9. Microseismic events, June 1980. 

Il~TE E'v'ENT TIME COOfWINATES REGION MAGNITUDE 
YR MO DAY NO. HR HIN SEC Y(KM) X <t,M) <MS> 

80 06 02 1 7 0 25.00 B 0.82 
HO 06 02 ., 8 21 25.00 B 0.82 .:.. 

HO 06 09 3 16 6 .!, • 00 H 0.91 
HO 06 09 4 16 16 32.0() G 0.83 
H<> 06 09 5 16 25 52.44 -2.689 -0.677 G 1.69 
80 06 09 6 16 28 19.19 0.766 -2.622 I 1.52 
HO 06 09 7 16 31 10.00 ~~ 0.98 
80 06 09 8 16 31 32.00 K 0.98 
H<> 0(> 09 9 16 32 2.44 2.005 0.077 A 1 .30 
HO 06 09 10 16 39 52.00 A 1.30 
80 06 09 11 16 40 50.00 E 0.86 
HO 06 09 1., 

.:. 16 42 31.00 E 0.96 
HO 06 09 13 16 56 53.23 -13.927 13.453 [I 2.44 
HO 06 09 14 17 11 30.00 B 1.00 
HO 06 09 15 17 11 51.00 B 1.00 
80 06 10 16 15 39 38.55 -5.347 4.456 r- 1.62 
HO 06 12 17 6 c:"C:- 1.35 -:2.265 2+842 D 1.10 ....>....> 

8() 06 12 18 6 55 17.21 -2.001 2+626 [I 1.20 
8() 06 19 19 1 29 o.oo C 1.24 
8() 06 21 20 

,.,,., 
23 54.00 .: .... 

80 06 21 21 22 26 18.58 -2.095 0.3"?2 E 1.24 
HO 06 21 22 22 26 26.65 -2.296 -o. o::.~9 F 1.10 
HO 06 21 23 22 26 29.60 -2.529 0.13~~ E 1.18 
8() 06 21 24 23 17 33.7..S -l..016 ·-2.611 H 1.16 
80 06 21 • ., c:" 

.:....J 23 22 44.00 G 1.l.<i 
80 06 23 26 18 20 12.00 F 0.88 
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The natural events are. thought _to lie Oil 0~ near gro\t(th Jaults which are. 
. . . .. 

mapped at a depth of 15,000 feet in figure +8• :constst.ent withpre,vious ac .. 
' • • • . . ._.· •' . • . . i ._. .'. ~ ,. ' . . • . : .·. . 

t iyity the most active areas are at the southe~~ edge ~f the array and just·· 
i 

south of Liverpool. The June rate of 24· events :per month is a decrease from the 

peak 1 evel of 103 events in May. 

July 

Activity during July is summarized in Tablei 10 and plotted in figure 19. 

Only one event clearly fits the established critieria for a natural event. In 

add it ion, two high rate S~quences of seven ev_ents each occurred on the ~th and 

30th .• The first sequence loca.ted near Monsanto. Ourin~ the other seque,nce only 

sites 1 and 5 were function al so any epicentral :region from C through H is pos­

sible. 

Figure 20 is a daily .histogram of all activiity classified as hydraulic 

fracturing qr _natural ~ • Th,e black col umrls repres~~t high,rate sequences 1 ocated 

• near the injection WE!lls while the red colurnns r,epresen:t a11 .other acoustic or 

s4rface wave Signals. 
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August 

Activity during August is summariied in tab:le. 11 and located epicenters are 

plotted in figure 21. The majority of the events occurred in four high rate se- • 
: :- • ,., • ·.· . . . . 

qt)eAces fn th~ vicinity of 'the petrocherrdcal plants, apparently due to fluid in­

Jecffoh'. The_y' are d~nofed by HF in t~~le 11. 

A different sour~e of signals was recognized during the past month. Four 

events on August 7 had sharp spikes in the reco~ preceding! the s;gnal. The.· 

spikes are interpreted as electrical interferenc~ due to Hghtni ng and the 



Table 10. Mic rose i smic events, July 1980. 

l)ATF. Et,1ENT TIME COORDIN1~TES RFGION MAGNITUDE 
YR MO DAY Nd. HR MIN SEC YCl·,11) X (J~M) CMS) 

0(> ()7 03 1 13 2 4•'L 1;~ 6.0,:Sl 1.819 A 1.93 
8() (>7 09 2 7 50 11.13 -1.582 ~- ,283 fl 1,07 
{3() (>7 09 3 7 c-r) 

,._I,;. (),()7 -l,963 :~. 582 [I 1.14 
80 07 09 4 7 SJ ~)2 • 80 -2.037 2. 6!56 D 1.14 
8(> ()7 09 5 7 56 l 4. 4~·:, -2. 2t-~~ :.~. 835 D ().96 
8(> 07 09 6 8 7 1.08 -2.l.34 :~ • T72 fl 1.17 
no (>7 09 7 10 7 49. 00. fl 0.9f.-i 
f)(> (>i' 09 8 17 ~) 2~1. 0() C :I. 21 
BO 07 30 9 10 5(~ 26.00 CH 1.00 
BO (>7 30 10 10 58 :=),'}. ()0 CH 1.00 
8() ()7 30 11 j () 59 34,00 CH 1.00 
BC> 07 30 12 11 0 34 • ()() CH 1.00 
8(> 07 30 13 11 1 t8.00 CH 1.00 
80 ()7 30 14 11 1 36,00 CH :1 , 00 
P,() ()7 30 15 :11 ,.. 2.00 CH 1 .oo ·-

231 



232 

A 
0 

Stations \ 

Located Epicenters 

0 u 

AODUCTI 
WEL 

DISPOSA 

0 

Figure 19. Epicenter map for July 1980. 

2 

MILES 
0 2 

KM 



N 
w 
w 

I'.! z 

E . 
0 

= ~ 

~ 

lO 

.. 
"' .. 
20 

20 

ID 

Figure 20. 

SYSTEM DOWN l 
10 20 20 I to 20 30 I 10 20 30 I 

MAR, APR, MAY 

High rate leQUfflCfl n•ar ln}@ction well1 are, outll~. 

Other surfac■ w1vo ov.nu ar1 In black . 

L . 
301,-

~ ~ 
3olt 10 20 10 .,. 10· 20 

JUNE AJLY AUG. 

Daily histogram of all activity classified as hydraulic fracturing 
or natural. 

,., 



Table 11. Microseismic events, August 1980. 

ItATE EVENT TIME COORIIINATES TYPE MAGtnTUI•E 
YR MO ItAY NO. HR MIN SEC YCKM) X(KM> (HS> 

80 08 07 1 15 57 0.47 o.se3 2.236 L t.58 
80 08 07 2 15 59 47.00 L 1.20 
80 08 07 3 16 11 33.00 L o.aJ 
80 08 07 4 16 11 49.00 L o.aJ 
80 08 08 5 6 29 11.00 ,HF 1.so 
80 08 08 6 7 24 49. 12 -2.406 2.816 HF t.60 
80 08 08 7 7 24 54.02 -2.347 . 2. 778 HF 1.67 
80 08 08 8 7 25 11.00 HF 1.20 
80 08 08 9 7 25 14.00 HF 1.24 
80 08 08 10 ? 25 21.001 HF 1.54 
80 08 08 11 7 25 28.00 HF 1.40 
80 08 08 12 7 25 30,00 HF 1.45 
80 08 08 13 22 33 43.61 -2.317 2,474 HF 1,37 
80 08 08 14 22 32 55.98 -2.400 2.682 HF 1,61 
BO 08 08 15 22 37 7,31 -2.290 2.622 HF 1.47 
80 08 08 16 22 42 12.00 HF 1.47 
80 08 08 17 22 43 20.00 HF 1+45 
80 08 08 18 22 51 50,00 HF 1.66 
80 08 12 19 8 8 14.39 -2.890 3,983 HF 1.32 
80 08 12 20 8 27 45.81 -2,925 4,206 HF 1~2s 

104 EVENTS: 
80 08 14 0320-1038 -4.158 3.694 HF 1.10-1.56 
80 08 15 20 5 50 42 .16 -3,522 . 3 • 126 HF 1. 74 
80 08 15 21 19 5 20.34 -2.214 1.959 HF 1 •. 32 
80 08 16 22 18 53 42.82 0.230 3.252 N 1.31 
80 08 16 23 18 54 5.34 -0,528 3.640 N 1.74 

21 EVENTS: 
80 08 17 0413-0429 -2.480 3.359 HF 1.45-1.62 

95 EVENTS: 
80 08 18 0917-1056 -3.812 5.385 HF 1,30-1 o:'i"2 

13 EVENTS: 
80 08 23 1504-1518 -3.283 2.890 HF 1.10-1.42 
80 08 24 24 J 57 27.88 0.154 0.383 N 1 • 30 
80 08 25 25 1 3 o.oo N 1.25 
80 08 25 26 19 31 22.52 0.022 0.472 N 1.19 
80 08 26 27 0 55 24.44 -5,604 6.117 N 2.39 
80 08 26 28 14 26 30.00 N 1.30 
80 08 26 29 17 42 40.00 N 1.33 
80 08 27 30. 0 44 1.00 N 1.01 
80 08 27" 31 9 33 52,83 0.068 •0.413 N 0,97 
80 08 27 32 12 40 45.00 N 1.06 
80 08 29 33 17 '38 12.45 0,190 0.311 N 1.26 
80 08 29 34 18 56 20.00 N 0.91 
80 08 29 35 21 47 20.00 N 1.00 

234 



\ t!.\ · Stations 

0 2 

MILES 
0 2 

• J 
KM 

• Natural. events 

D u 

N 

Fi§ure 21. Epicenter Map ~ot August 1980. 

235 



236 

acoustic velocity signal which follows is thunder. This is an unusual recording 
' 

and the first of its kind to be noticed in the Brazoria County records. 

Fourteen events of the natural type were also seen late in the month. They 

are located within a few kilometers of the injection wells and may also be re­

lated to injection, though less directly than the sequences discussed above. 

The fault running south through the array has been the most active in the past 

and seems to be the most active again. 

It is possible th.at many of the events previously descrtbed as natural are, 

in fact, due to thunder. Since spike-like pulses are usually ignored in a seis­

mic record, the preceding lightning flashes mayihave go.ne unnoticed or may have 

been too small to detect. On the other hand, th.e spatial distribution does im­

ply involvement of growth faults and inject ion wells as sources of some of the 

events. Daily weather records could resolve some of this ambiguity. 

September 

Seismic activity observed during September .is .summarized in table 12~ 

Those events classified as probable type "L" have acoustic velocities and spikes 

in the preceding record which are presumed to be due to .lightning. These 

occurred on the 7th and 24th. Thunder was heard at Houston Intercontinental 

Airport on the 6th, 7th' and 8th and a trace of rain fell on the 24th. 

Type N events are similar but do not have visible lightning spikes. Since 

these occur on the 6th, 7th and 24th they may be due to thunderstorms al so, or 

they could be growth fault movements. Epicenter locations for activity on the 

24th are given in figure 22. 

Only the 204 events on September 16 corresponded with clear weather. 

Although these could not be located, similar sequences in the past have had 



Table 12. Mi CI' OS e i srni C events, September 1980. 

D(1TE [l.)Ei·--lT TIME CDORDIN,;TES F' PO f:: ~~l F:: LE M,;GNITUDE 
\ 

"(f:: MO DAY NO. HR MIN SEC. Y ( l{M) X<KM) TYF'E 'Mr--·• 
'·· I 1 .:::, ) 

80 09 06 1 12 22 8.00 N 
80 09 06 r; 

6', 12 24 38.00 N 
80 09 06 3 12 ~,~ 

..:.-.J 30.+ N 
r:o 09 06 4 12 .., ' .-.o 20+ N 
80 09 06 5 12 28 32.00 N 
80 09 06 6 12 29 24.00 N 
80 09 06 7 12 34 30 .. OJ) N 
80 09 06 8 14 30 54.00 N 
80 09 07 9 4 16 23.00 N 
80 09 07 10 4 19 30.00 L 
80 09 07 l. 1 4 21 o. L 
80 09 07 12 15 25 16.00 t~ 
80 09 07 13 18 24 14.00 N 
80 09 07 14 18 24 26.00 N 
80 09 16 15 1 37 o. HF 
BO 09 it, 1.6 1 47 o. HF 

202 E1-.1DHSt 
BO 09 l. 6 0330-0700 HF 

80 09 24 17 7 12 8.79 -1.802 0.870 N 1+17 
Fi' r, Uv 09 24 18 8 54 34.22 3+034 -1+605 N 1.37 
80 09 24 19 9 27 1.99 -2 + 50-8 3.053 N 1.47 
80 09 24 20 9 27 12 .. 38 .;..1.742 0.914 N 1.24 
80 09 24 21 9 29 6.47 -1.621 1+428 N 1.34 
80 09 24 22 9 3.-2 50.A5 -l..900 0.872 N 1. .17 
80 09 24 23 9 34 21.66 -1.81l. 0.900 N 1.14 
80 09 24 24 9 34 25.40 -1.091 1+638 N 1.41 
80 09 24 2·5 9 34 43.48 -1.764 0.898 N 1.18 
80 09 24 26 16 22 30. L 

N = Nt1TUF-:1;L 
L = LIGHTNING 
HF = HYDra~uL IC FRACTUF~E 
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sources very near the Monsanto plant, presumably associated with fluid in­

jection. 

lt should be noted that production at the DOE w.e.11 did not cqnmence until 

1500 GMT on the 16th, eight hours after the .seismic sequence had ended. 

There were al so 101 seismic shots during the month, all of which occurred 

during the daylight hours. 

October 

Microseismic activity in October was dominated by signals from the petro­

chemical plants from October 17--24, .including 302 signals on the 22nd. Epicen"" 

ters are plotted as asterisks in figure 23. This activity was absent on week­

ends, further evidence of cultural origins. 

Natural events without lightning flashes were observed o.n the 17th, 18th, 

22nd, 26th and 27th, local time. Those which could be located were restricted 

to two regions which have long demonstrated similar act ivitY (figure 23). Three 

events with. apparent lightning flashes were also located and plotted fo figure 

23 as open ci.rcles. They were scattered across the array. Unfortunately, the 

natural events which were concurrent with thunder on the 27th could not be 

located. 

The sources of the natural events are still uncertain. 
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Table 13. Microseismic events, October 1980. 

TJATE EVENT TIME COORDINATES TYPE MAGNITUDE 
YR HO IIAY NO, HR HIN SEC Y ( t,M> X<KM> .<MS> 

AO 10 17 1 10 20 50.00 HF 
80 10 17 2 10 21 0.28 -1.567 2.720 HF 1.18 
fl◊ 10 17 3 10 21 11.15 -1.518 2.69~, HF 1.(>(> 
80 10 17 4 1() 21 25.72 -1.526 2. 71(> HF 1.17 
80 10 17 '5 10 21 42.96 -1.604 2. 77f: HF 1.19 
80 10 17 6 10 21 55.89 -1. 5(>2 2.644 HF 1.16 
8(> 10 17 7 14 19- 3,00 HF 
80 1() 17 8 14 1 ~- 12.00 HF 
80 10 17 9 22 13 57.77 -0.08E: -3.07B N l • 2e, 
80 10 18 10 23 50 54.O(J N 
80 10 18 11 23 56 31 .oo N-
80 10 19 12 0 2 52. C>O N 
80 10 19 13 0 5 1-7.22 -1.581 -1.019 N l • :?6 
f30 10 19 14 0 6 '34.93 -1.55~ -0.:?98 N 1. OE: 
eo 10 19 15 0 11 1 .oo N 
80 l.0 19 16 0 34 51,41 -0.617 ;,,,4.316 ·N 1, 32 
80 10 19 17 0 39 55,06 -1.40E: o. 825' N 0,99 
80 10 19 18 0 4._"') 

"- 3,00 N 
80 10 19 19 1 40 33,00 N 
80 10 19 20 1 45 4:!. 87 ,-0.511 -o. 053 N 0,75 
E:O 10 20 21 5 19 46,88 -1.928 ;::. , 061 HF 1.13 
80 10 20 22 6 30 5-7.20 -1.944 "2', .1()4 HF l . 1 1 
80 10 21 23 7 47 50.00 HF 
2·5 EVENTS: 
80 10 21 24 7 52 39-41 -4 .159 5.746 HF 1. l 4 
18 EVENTS: 
80 10 2l 25 8 13 51,20 -S.205 7.043 HF i.t.5 
.86 EVENTS: 
80 10 22 26 0 46 5.07 -4.063 5. 5.3c. HF 1.35 
80 10 22 27 0 4E: 34,57 -3.607 4 .. 979 HF 1.34 
80 10 2-2 28 0 54 23. ~.() -4.507 6.388 HF 1. [,7 

12 EVENTS.: ; 

80 10 22 29 le, 19 21::, 27 0.584 -4.532 HF 1 . 4 l. 
80 10 22 30 16 19 42,00 N 
80 10 22· 31 20 27 20,00 HF 
8 EVENTS: 
8(> 10 22 32 23 28 49,66 -2. 082 2.645 HF 1.23 
185 EVENTS: 
80 10 22 33 23 43 13.77 -2.593 3-133 HF 1.64 
80 10 23 34 3 32 1.qo HF 
22 EVENTS: 
80 10 23 3C, 6 54 45,00 HF 
22 EVENTS: 
80 10 24 37 11 - 32,91.:: -3.005 3.487 HF 1.39 .:, 
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Table 13 (continued) 

Df1TE EVENT TIME COOR DI t~A-TES TYPE MAGNITUDE 
YR MO IIAV NO. HR MIN, SEC4 Y(KM) XO,M) <MS) 

RO 10 25 38 10 51 56.81 -1.851 2,939 HF 1.70 
80 10 26 39 2 50 44.00 N 
RO 10 26 40 2 52 36.00 N 
80 10 26 41 2 53 45.00 N 
80 10 27 42 20 10 9.00 N 
8() 10 27 43 20 11 o.oo N 
80 10 27 44 20 12 44.50 -4.543 3.084 L 1 , 8:• 
80 10 27 45 20 15 o.oo N 
AO 10 27 46 20 24 1 o. 3t, 4,067 -o. et.9 L 1. 43 
80 10 27 47 20 36 20 .16 1,032 1,802 L 1.25 
80 10 27 48 20 3B 0,00 N 
80 10 28 49 1 57 0,00 N 
eo 10 28 50 C" -· 0 0,00 R 

HF = HIGH RATE CHEMICAL PLANT SEQUENCE 
N = NATURAL EVENT, NO FLASH 
L = ACOUSTIC SIGNAL WITH LIGHTNING FLASH 
R = REGIONAL EVENT 
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A STATIONS * HIGH RATE SEQUENCES 

fj NATlJRAL EVENTS WITHOUT FLASH 

Q ACOUSTIC EVENT WITH PRECE.DING FLASH 

Figure 23. Epicenter map for October 1980. 
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