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“INTRODUCTION

A_program to monitor base]ine air and water,dua]ity, subsidence, micro—v.
seismic ectivity,'end noise ih'the vicinity‘of Brazeria County geopressuredvgeo-
_thermal‘test we1Ts,,PTeasant Bayou:#l'and #2, has.been underway since March 1978
(fig. 1). The research findihgs for eérlier work, including the results qf an
initial first-order 1eve1ing_survey completed by Teledyne Geotrohics, a:prelim-v
inéry microseismicity survey’comp1eted by Teledyne,Geotech, and an archeological"
survey of the site completed by Texas A&M University, have been previously re-
ported and Wi]j.not be repeatedhhere. The initia]_report on ehvironmental base-
Tine monitoring at the test we]l cohtainedvdescriptiohs of baseline air and
: weter quality, a noise survey,"ah‘inventory ef-microseismic activityg'ehd e dis-
cussion of the installation of a 1iqutd tiltmeter“(GustaVson, 1979). The second
report-continued the’descriptfon of baseiihe.airfand water quality of.the test.
.weil site, included an ihventory‘of micrdseismic.actfvity during'1979 with in-
terpretations of the origin of the events, and dfscussed the installation and
monitoring of a liquid tiltmeter at the test well site. Also, a brief descrip-
v tionrof f]Oodfhg at the test site was presehted. The fo]]OwinQ report‘conttnues‘
the description of baseline air and water quality of the test well site, in-
c]Udesha sUmhary'of microseismic activity before and euring 1980,vend'describes
the monitorine of a Tiquid tiltmeter at the test well site‘(Gustavson and
others, 1980) - 7

On the basis of ana]yses of geopressured geotherma1 resources ‘by Bebout and
others (1975a b 1976; 1978), a series of geotherma] fairways were recogn1zed
within the Frio Format1on a1ong the Texas Gulf Coast. “From the group of Frio ,1
Format1on fa1rways the Brazor1a County fa1rway was determ1ned to be the most
su1tab1e for test1ng because the permeab111t1es of the reservo1r rocks conta1n-

‘1ng the resource were higher here ‘than the reservo1r-rock permeab111ties in all
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other knowo geothermal fairways in the Texas Gulf Coast. On this basis, the
Department of Energy-General Crude Oil Corporafion'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 #l1 as a disposal well,‘the drilling
rig was moved approximately 500 ft (150 m)‘to the north, and Pleasant B3ayou #2
was drilled to a depth of nearlyk16,500 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‘us1ng produced water indicated that
disposal rates of 13,000 BWPD (2,000 m3d-1) at 0 psi (0 kg cm?) and 35,000
- BWPD (5,600 m3d-1) at 700 psi (50 kg cm-2) could be e*pected Flow test-
ing of the well continued through November and 1nto December 1979. Flow testing
was again resumed in September 1980 and cont1nued 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 Tikely 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 inv1977 a detailed environmental analysis of the prospect
area was 1n1t1ated (wh1te and others, 1978) ‘The results of all env1ronmental
analyses to date are similar; 1nduced surface subs1dence and fault activation
are the most serious potent1al environmental “impacts, followed closely by poten-

tial 1mpacts on a1r and water quality result1ng from acc1dental releases of



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 well 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 OCCURRING NEAR PLEASANT BAYOU #1 AND #2° AND, SECOND, IF PRO-
DUCTION OR DISPOSAL OF GEOTHERMAL FLUIDS HAS INDUCED SUBSIDENCE OR FAULTING. |

Microseismic monitoring near Pleasant Bayou #1 and #2 indicates evidence
of (1) naturally occurring seismic activity of local magnitudes exceeding 0.25
within 4 km of the test well site,band (2) seismic activity of local magnitudes,
resulting from disposal of geothermal fluide or by other commercial waste fluid
“dispoeal operations in the area, exceeding 0.25 within 4 km of the test well
site. |

Testing of the energy resources stored in geopressured formations beneath
the Texas Gulf Coast will require withdrawal of massive volumes of fluid at
re]atively 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 deopres-
sured formations is expected to be negligible compared with the withdrawa], 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 vd]umetric losses of
approximately 107 bb1 (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 rbcks surrounding'the reservoir. This deformation may well be manifested



;through multiple discrete slips on both preeexisting ahd newly created fracture
planes, thus releasing part of the stored strain energy as.seismic waves. Since
the release of seismic ehergy can be a risk to the Toca] environment, the pos-
sible corfeiation between the production of geopressured brines and the occur-
fence 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 Geotéch monitqred seiémic activity near the test well. The results
of a previous retonnaissance survey in this reﬁion have been documented in‘an
earlier publication (Te]edyne Geotech, 1978). »

This part of the report summarizes the principal results obtafned before
November 1, 1980, from the operation of a semipermanent microseismic monitoring
network installeq near the test well site (Teledyne Geotéch, 1980).

The initial operéting system included five surface instruments. ‘Beginning
in September 1979, four of these instruments weré‘reﬁ]aced‘by>downh01é instru-
ments in 100-ft-deep (30-m) boreholes. The‘backgkound'hoise spectra for the
surface and downhole seismometers are compared in ffgure 2. The downhole sen-
sors provide a noise reduction factor of 10 in power and about 3 in amp]itude;
thus lowering the detection threshold by one-half magnitude. Events with magni-

tude of -0.5 have been detected with the cuhrent array.

SUMMARY OF SEISMICITY BEFORE NOVEMBER 1, 1980

Since monitoring began at the Brazoria Couhty site, a total of 3,902 seis-
mic events have been observed and logged, of which 336 have been located (Appen-
dix 11). The activity by month is listed in table 1. Most events fall into a

class with the following general characteristics:
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Table 1. Seismicity by month.

Total Natural
Total located Natural located
events events events events
1978 Sept. 40 0 - -
Oct. 53 0 6 0
Nov. 259 78 10 8
Dec. 74 0 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



a. ‘times of origin in daylight hours only;
>5. ’fmpu1sive first motions;

é. 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.

Epicenters for 150 events of this type wereyiocated and plotted in figure
3; - They are evidently explosive shofs for seismic surveys running perpendicular
»,and parallel to the regional geologic structure. A record of this type of event
is shown in figure 4. | |

During November 1979 and continuing throughout 1980, well-defined events
| 3iwéré recorded that differed sharp]y from the usual seismic shots in each of the

“above characteriétics. This second class of events have

a. times of origin at all hours;

‘ b. emengent first motions;

c. frequencies of from 4 to 8 Hz:

__d. btime delays across the array of up to 14 seconds;

e. local magnitudes of 0.5 + 0.5; and |

f. durations of 4 to 30 seconds.

An example of this4type ié in figure 5 and can be contrasted‘with the shot
record in figure 4.

These arrivals were noteworthy becauée they appeared to consist primarily
of surface waves with weak to undiscernible P and S waves. Recorded on vertical
seismometers, these waves have arrival times that vary by up to 14 senonds
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 ve]oéities fn the range‘of 1,000 to 1,150 ft s-1 (300 to 350’m

s-1).
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numbered 1-5.
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The ahsence 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'l) 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 thé 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.
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Typical surface wave event, February 5 and 6, 1980.



Many of thé hicroseismic events of the type recorded in figure 6vappear to
be associated with major growth fau]f systems. The structure map was déveToped
on q_stratigréphig surface with‘depth varyihg from 12,000 to 15,000>ft (33640 to
4,545 m) below seé level. All the faults éfe normal faults that probably dip
from 45° to 60° along a cdrving zone that'steepens toward the surface. The epi-
cenfers of the microseismic events appear'tobhaVé occurred preferenfia]]y toward
the upthrown sides of several faults. If the events actually occurrec within

the fault zone, then they 6ccurred at depths intermediate between the'surface

and 12,000 ft (3,640 m). Figuresv7 and 8 show these microseismic events bﬁ
- structure maps at various depths. A decfééSing cbrre]ation‘between natural
:‘evehts and knbwn'subsurface'fdults seems to exist at these shallower structural
horizons, indicating the imbrbbabi]ity»of any'5urface effects caused by micro-
.seismiﬁvactfvfty, The estimated depth of the microseismic events, on the basis
of the known poSition of subsurface faults, calculated epicenters, and the estiF_
_bmated dip of growthbfaults,:probab1y rahges from 5,000 to 6,000 ft (1,530 to -
1,380 m) below sea Tevel. | lb

VThe concéntration of.miéfdseismiC‘events near the test wel];'thevsimi1arity“

in prediCted depthkof microéefsmit events,‘and the knoWn depth of diéposa] ‘
(6,460 fo 6,518»ft'[1,969 to 1,986 m]‘below‘séav1eVe1) suggest that'the_eVents .
may -be he]ated to fluid injection. The chrohological relation furthef supports
" this interpretation sinﬁe over 40,000 bb1 (6,350 m3) of water were injected at
abproximateiy 6,500 ftv(1,960 m) during the week preceding the swarm of events
thatioccurred on November 21 and 22, 1979, | | |

Pfoduction_tééting at P]eaéant Bayou #2 was initiated Novembef 15, 1979.
Between Novembér 15 and November 18, approximately 40,000 bb1 (225,000 ft3 '
[6,400 m3]) of Water were produced and injected through perforationé betweéh’

6,460 and 6,518 ft (1,969 and 1,986 m) in the disposal well, Pleasant Bayou #1

15
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(table 2). Injection‘pﬁmpvpreSSuré data are not available for this interval but
probabTy pressures were about‘500 te 600 psi (35 to 42 kg Cm‘z).  No fluids
were produced betweeh November 19 and November 22. Between November 23 and
Noverber 25, 46,839 bbls (7,435 m3) of water wefe prodﬁced and disposed of.
Peoduction testing ceased agaih on November 26. Testing was resumed on‘Decem—
ber 4 and continued at a rate of approximately 13,000 bb1 (2,060 m3) of water
per day until December 13 (table 2). Productionlduring this interval was
155,483 bbls (24,680 m3) of water. Injection pﬁessures steadily increased

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

was shut on December 14, 1979. Production testihg was. resumed September 17,
1980, and was continuous through October 31.  Injection pump pressure genera1ly
ran lower than the previous testing series, averaging 320 psi (23 kg cm2) from
September 17 to October 7 and 540 psi (38 kg cm?) from October 8 to October 31,
Fluid disposal during this 45-day interya] was 557,378 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 85 kg cm'z) 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 migroseis—
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 10,944 253 110,625.39
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

19
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Table 2 (cont.)

*perforated interval, 6,460-6,518 ft below MSL

TBottom hole pressure

551

Volume ‘
Date (barrels) Injection Pressure (psi) BHPT (psig)
10/3/80 19,200 - 495 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
16/11/80 13,152 496 10,423.83
16/12/80 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 10,411.71
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
106/26/80 13,056 568 10,396.38
10/27/80 13,248 580 10,395.01
10/28/80 13,152 584 10,396.28
110/29/80 13,056 576 10,394.28
10/30/80 13,152 555 10,390.45
10/31/80 13,056 10,388.78



provide:additionaT'datéﬂwhen~f]ow testing of the well is resumed. It should be
c1ear1y ﬁnderStood that disposal of 1arge vo]umeé of fluid has been under way in
the vicihity bf the geopressured geothermal well since 1965 without recbgnizab}e
impacts oh the surface environment. Therefore,bwe assume that disposél of.geo-'
thermal f}ﬁids at the test well site will brobab1y not resuTt in any recogniz- ’
able surface impacts. | |

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

kinterva]s, but gave no evidénce of subsidence (fig. 9).
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THE OBJECTIVE OF AIR QUALITY MONITORING I§‘T0 DETERMINE BASEL INE AIR QUALIfY
. DATA AT THE SITE OF THE GEOPRESSURED GEOTHERMAL TEST WELL.

Air quality at Pleasant Bayou #1 and #2 test’weZZ site does not exceed
national ambient dir quality standards for ?aﬁticulates or suifur oxide.

Four air quality parameters--particulates, suifur dioxide, methane, and
hydrogen sulfide--are being monitored at Pleasant Bayou #1 and #2 to determiné
Tocal 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 fok 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
direction 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 éoUrces;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 petroéhemica] pro-
cessing and waste disposal aénlocal petrochemical p]ants is not knqwn; there-
fore, the relation betWeen‘observed air qua]ityvat the test well site and

emissions from lota1 petrochemical plants is not clear.
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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.

Water chemistry of Chocolate deou (table 3) is highly variable because of
mixing with marine waters 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 ijon
electrode and a Beckman pH meter. Ammonium (NHz) was steam-distilled with Mgo0,
and NO& was reduced to NHZ with Devarda's Alloy, followed by steam distilla-
tion with Mg0. Ammonium (NHg) 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-
metrically.

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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Table 3. Chocolate Bayou, water quality analyses.*

80-447

Lab. No. - 80-36 80-37 80-38 80-39 80-445  80-446 80-448
upstream upstream downstream downstream upstream upstream downstream downstream
Location shallow deep shallow deep shallow deep ~shallow deep
Date 1/80 1/80 1/80 1/80 2/80 2/80 2/80 2/80
cl- 1654 5890 1800 5596 573 - 2619 637 2675
S04 110 241 122 246 103 364 - © 108 368
NO3 <0.01 <0.01 0.26 0.68 <0.1 0.15 <0.1 0.35
F- 0.48 0.64 0.46 - 0.57 0.31 0.41 0.29 0.36
Na* 984 3188 1169 3167 348 1460 368 1480
K+ 32 115 37 115 5.7 80 16.1 80
Catt 96 132 100 129 61.7 99 105.8 132.4
Mg*+ 108.2 400 112.6 401 51.0 183.9 53.0 - 185.8
$10p 12.9. 4.6 9.6 4.1 10.6 7.2 10.8 7.2
B 0.58 1.08 0.47 0.89 0.11 0.47 0.11 0.51
Mn++ 0.10 0.36 0.09 10.33 0.09 0.02 0.03 0.09
Pb <0.01 ~<0.01 © <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
As 1.8 6.6 2 4.3 3 1 1 3
Ba 0.70 0.54 0.70 0.65 0.24 0.23 0.22 0.24
o 0.03 0.11 0.04 10.12 0.03 0.01 0.01 10.01
NH3 0.26 0.60 0.17 0.62 0.55 0.51 0.28 0.52
Hg <0.1 <0.1 <0.1 <0.1 1 1 1 1

v*Data measured in mg/L.
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Table 3 (cont.)

—

Lab. No. 80-854 80-855 80-856 80-857 80-1164 80-1163 80-1166 80-1165

' upstream upstream downstream downstream upstream upstream downstream downstream
Location - shallow deep shallow deep shal Tow deep shallow deep
Date 3/80 3/80 3/80 3/80 4/80 4/80  4/80 4/80
cr- 3203 3270 3280 3308 174 287 738 200
S0 432 449 435 432 44 ~ 53.6 126 44
NO3 <0.1 0.8 0.3 0.9 1.8 2 2.5 2.2
F- 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.3
Na* 1740 1860 1820 1840 114 182 480 134
K* 9 91 90 91 4 6.l 5.2 4.5
Catt 146 149 146 | 148 72.9 72.4 - 77.5 72.9
Mgtt 209 215 202 246 119.5 25.5 52.5  21.4
si0p 6.8 7.1 7.1 6.8 13 3 1 1
B 059  0.55  0.56 0.56 0.05 0.05  0.05  0.05
Mnt+ 0.09 0.11 0.09 0.08 0.02 0.02 0.02 0.02
Pb | 0.07 0.07 0.06 0.05 0.1 0.1 0.1 0.1
A a1 2 a 1 /S S |
Ba 0.31 0,27 0.20 - - 0.21 ~0.16 0.16 0.16 0.16
cd . 0.03 0.03 10.03 0.03 0.01 10.01 0.01 £ 0.01
NH3 0.5 0.6 0.7 0.7 02 o 0.5 0.2
Hg ' 1 1 1 B 1 1 1 1

*Data measured in mg/L.
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Table 3 (cont.)

Lab. No. 80-1472 80-1470 80-1473 80-1471 80-1605 80-1603 80-1606 80-1604
upstream upstream downstream downstream upstream upstream downstream downstream

Location shallow deep shallow deep shallow deep shallow deep
Date 5/80 5/80 5/80 5/80 6/80 6/80 . 6/80 6/80
C1- 3740 4000 3650 3790 59.6 62.4 63.8 63.8
SO0g 711 721 682 711 46 41 49 46
NO3 2.5 2.6 2.8 2.7 2.2 2 2 1.7
F- 0.5 0.5 0.5 0.5 0.4 0.4 0.4 0.4
Nat 2327 2349 2302 2338 40 41 43 42

K+ 73 74.4 72.4 74.1 3 2.8 3.1 3
Catt 132 134 133 132 47 47 47 46
Mg+t 250 252 249 253 12.2 12.3 12.3 12.3
Si0y 7.6 7.5 7.7 7.6 16.0 16.2 15.5 15.6
B 0.5 0.46 0.23 0.41 <0.06 <0.06 <0.06 <0.06
Mnt+ 0.03 0.02 0.02 0.02 <0.02 <0.02 <0.02 <0.02
Pb <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
As 1 2 2 2 3 2 3 2

Ba 0.21 0.21 0.21 0.21 0.10 0.10 0.10 0.10
Cd <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
NH3 0.8 0.7 0.4 0.6 0.3 0.3 0.3 0.4
Hg 1 <1 1 1 <1 <1 <1 <1

*Data measured in mg/L.
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Table 3 (cont.)

Lab, No. 80-1691 80-1689 80-1692 80-1690 80-1882 80-1880 80-1883 80-1881
upstream upstream downstream downstream upstream upstream downstream downstream

Location shallow deep shallow deep shallow deep shallow deep
Date -7/80 7/80 7/80 7/80 8/80 8/80 8/80 8/80
Cc1- 439 4670 488 1100 565 4320 693 3985
SOq 110 779 112 210 92.7 687 101 649
NO3 <0.1 <0.1 0.2 0.1 0.4 <0.1 0.3 0.3
F- 0.5 0.6 0.4 0.5 0.4 0.6 0.4 0.6
Na* 272 2730 297 688 352 2464 448 2283

K+ 9.6 95.9 10.6 24 13.4 89.7 16.4 83.8
Catt 71 147 71.5 83.2 80 142 79.3 137
Mgt 39.2 321 41.7 84.4 47.3 296 57.0 273
Si0p 16.8 12.7 16.2 15.8 11.2 8.6 11.2 8.8
B . 0.6 <0.06 <0.06 <0.06 0.3 0.9 0.3 0.8
Mnt+ 0.03 0.46 0.03 0.05 <0.03 0.3 <0.03 0.2
Pb <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1
As 3 2 3 3 2 2 2 3

Ba <0.01 <0.01 <0.01 <0.01 0.1 0.2 0.1 0.2
Cd <0.02 <0.02 <0.02 <0.02 0.01 0.02 0.04 0.02
NH3 0.3 4,29 0.1 0.1 0.1 0.6 0.1 0.6
Hg <1 <1 <1 <1 <1 <1 <1 <1

*Data measured in mg/L.



80-1919

80-1917

80-1920

Table 3 (cont.)

 80-1918

80-2346

*Déta measured in mg/L.

1.1

 Lab. No. | - '80-2344  80-2347 - 80-2345
S ) upstream upstream: downstream downstream upstream upstream -downstream downstream
Location shallow -deep shallow deep shallow deep - ~shallow deep
Date 9/80  9/80 9/80 19/80 10/80 10/80  10/80__ 10/80
cl- 3451 9081 3734 4126 5446 6952 5338 6402
S04 466 1260 536 565 851 1054 © 809 927
NO3 0.2 <0.1 <0.10 0.8 1 0.92  1.87 - <0.1 . - 0.23
- 0.8 0.7 0.8 0.9 0.6 0.6 0.5 0.9
Nt 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
Si0p 8.4 5.6 8.3 8.1 - 15.2 10.2 15 13
B 0.62 0.88 0.7 0.78 0.82 0.87 . 0.82 0.86
Mn*+ 0.05 0.15 0.05 004 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 s <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 a <1 1 a 1 < <1
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along the floor of the bayou is indicated bybconSistently nigh salinities of
bayou bottom samp]es and relatively low surface salinities. The sa]inity of
surface samples varies from 59 to 5, 446 mg/L for chloride, indicating that the
degree of mixing with .marine waters varies andvthatva wide range in salinities
can be expected for bayou waters.

Analyses of shallow ground water near this test well site indicate only a
minor influence frOm'mixing with salt water.. H

Analyses of ground water from the P]easant Bayou #1 and #2 test we]] site
began 1n November 1978, and- continued throughout 1980 (table 4). Wells were
drilled until apprecmab]evflow»of ground water was reached and then were
screened and lined with 4-inch (10-cm) PVC'pipe. vMonthly‘samples are being
taken by installing a portable pump and pumping the well to remoue all water
standing in the pipe. Only then are samples co11ected. Sampling depths are
approximately 40 ft (12.2 m) in each well (fig; 9). |

Concentrations of sodium and chlorine in:ana1yses of'shalTow ground water
suggest that ground water‘is essentially fresh, being 1ittle influenced by salt
intrusion from the bayouQ Salinity values from well #2 are higher possibly be-
cause well #2 lies closer to both west Bay and Chocolate Bayou than do mon1tor-

ing wells #1 and #3 (fig. 9).



Table 4.

Pleasant Bayou geothermal test well area,

shallow ground-water analyses.*

Lab. No. 80-40 80-41 80-42 80-442 80-443 80-444
Location Well #1 Well #2 Well #3 Well #1 Well #2 Well #3
Date 1/80 1/80 1/80 2/80 2/80 2/80
c1- 110 298 169 120 283 148
SOz 18.7 34 20.5 15.7 29.1 16.1
NO3 <0.01 0.40 0.01 0.1 <0.1 0.29
F- 0.52 0.37 0.39 0.45 0.28 0.32
Nat 154 235 81.2 123 210 80.9
K+ 3.3 4.5 4.5 3 4.6 4.3
Ca*tt 99 122 122 125.4 80.3 92.5
Mgt 16.7 23.2 24.7 17.6 24 25.7
Si09 23.4 28.2 26.3 19 22.7 20.3
B 0.07 0.16 0.12 0.06 0.02 0.02
Mntt 0.03 0.28 0.16 0.04 0.27 0.17
Pb <0.01 <0.01 <0.01 <0.01 0.01 <0.01
Ba 0.56 0.91 0.65 0.21 0.37 0.26
NH3 0.32 0.05 0.17. 0.36 0.78 0.19
Hg <0.1 <0.1 <0.1 1 1 2

As 1.4 2.6 7 1 1 2

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. 80-851 80-852 80-853 80-1160 80-1161 80-1162
Location Well #1 Well #2 Well #3 Well #1 Well #2 Well #3
Date 3/80 3/80 3/80 4/80 4/80 4/80
- 116 278 151 108 281 153
S0q 15.4 26.6 7.4 17.2 27.6 18
NO3 <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
Catt 78.3 130 132 97 129 138
Mgt+ 15.5 21 23 15.6 20.8 23.6
$109 19.8 23.6 21 20 23 20

B 0.04 0.08 0.04 0.05 0.05 0.05
Mnt+ 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 <1 1 1 1 1 1

Cd <0.01 0.01 <0.01 0.01 0.01 0.01

*Data measured in mg/L.



Table 4 (cont.)

80-1602

*Data measured in mg/L.

<0.01

Lab. No. 80-1467 80-1468 80-1469 80-1601
Location Well #1 Well #2 Well #3 Well #1 Well #2
Date - 5/80 5/80 5/80 6/80 6/80
- 127 307 183 114 155
S04 32 43 31 27 29
NO3 <0.1 <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
Catt 100 130 130 99 130
Mgtt 15.1 20.9 22.1 16.8 24
Si0 20.1 24 22.2 19.7 21.4
B <0.05 <0.05 <0.05 <0.06 <0.06
Mnt* 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
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Table 4 (cont.)

Lab. No. 80-1686 80-1687 80-1688 80-1877 80-1878 80-1879
Location Well #1 Well #2 Well #3 Well #1 Well #2 Well #3
Date 7/80 7/80 7/80 8/80 8/80 8/80
c1- 122 284 163 110 293 156
S0g 30.3 37 29.7 1.3 39.2 28
NO3 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
Nat 106 207 85.2 104 212 82.8
K+ 0.6 1.3 1.3 1.3 1.5 1.8
Catt 104 128 134 100 127 142
Mgt 16.1 21.5 23.7 15.8 21.1 25.2
Si09 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*t+ 0.05 0.22 0.11 0.03 <0.93 0.1
Pb <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Ba <0.01 <0.01 <0.01 0.1 <0.1 0.2
NH3 0.3 0.3 0.2 <0.1 0.1 <0.1
Hg <1 <1 <1 <1 <1 <1

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.



Table: 4 (cont,v.v )

‘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
cl- 123 299 164 112 270 174
50 26 33.3 28,1 266 344 27.3
NO3 0.5 07 0.2 2.2 0.82  0.86
= 0.4 0.3 0.3 0.4 03 0.3
Na* 13 222 95 91 200 72.4
K* - 0.8 1.5 1.3 0.61 1.3 1
catt 110 133 142 102 122 1z
Mg*+ 17 224 25.3 15 20 o22.2
$i0p 11.8 4.4  13.5 19.5 21.8 22
B 0.0 042 0.0 <0.10 0,20 <0.10
Mntt 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
NHg 0.3 0101 0.15 S0l 011
g o < <1 oa a a0 L2
As 2 2 31 2 2

“cd 0.0 001 0.0l 0.0l 0.00 0.0l

*Data measured in mg/L.
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Appendix I: Air Quality Monitoring
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. APPENDIX I »
I. GENERAL DESCRIPTION OF AIR MONITORLNG PROGRAM

Radian Cotporation"is underRCOntractvto the Univéfsity
of Téxas Pureau of Economlc Geology, to provide ambient alr '
quality monitoring at one site near Chocolate Bayou, Texas.

This site measures and records concentrations of sulfur dioxide,
hydrogen sulfide, methane, and particﬁlates. A bag sample is
collected bi-weekly and returned to Radian's Austin facilities
and analyzed for methane. ' o ‘ N ‘

- Figure I»shQWs the configuration of this type of moni-
toring station. The trailer"provides a sturdy and protective
covering as well as mobility. Figure II shows the air monitoring
site. ‘ ‘ ' ' ’
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FIGURE I
AMBIENT AIR MONITORING SYSTEM I
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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

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

H,S scrubber to make it specific to SO, concentrations.

Hydrogen sulfide is measured using a Meloy Model
SA185-2 analyzer equipped with an SO, scrubber. Specifications
for this analyzer are the same as for the SAL85-2A.

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



provided by an air pump rated at 60 cfm at 0" head presSufe.
The manifold has sampling ports to which %" Teflon lines to the
instruments are connected. All joints in the sampling system
are secured by 0-ring compression fittings. The manifold is

contained in a heated (100°F) chamber to prevent condensation
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-hour period (midnight to midnight), and ‘is turned on and
off by the computef. The Hi-Vols were designed following guide-
lines recommended by the Environmental Protection Agéncy and
were manufactured by Radian.

2. Calibration

The trailer contains a Meloy Model RAD-1 calibration
unit. This unit provides a zero air supply and SO, SPan gas
from an SO, permeation tube. The calibration is automatically
performed once a day, and is controlled by the computer. The

SO, channel is first switched to zero. Then the computer monitors

the output of each analyzer and takes a new zero reading after a
stable zero signal has been reached. 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 Panel is turned on. The instru-
ments are then returned to the monitor mode, and after two
minutes the computer resumes data taking. :

The SO, permeatibn tubes were manufactured by Metronics
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 aiBendix Model 8834 zero air
unit. In additionm, the instrument isdelectronically re-zeroed
“at the start of every five-minute cycle.

, In addition to the daily instrumentvzero/spans, all
lnstruments are multipoint calibrated monthly. Calibration
standards and equipment used in the monthly multipointe is
distinct from the equipment used for da;ly,zero/span»operations.

Quality assurance audits ars performed on each instru-
ment once a quarter. These audits are Perfbrmed by Radian's
Quality Assurance personnel using instruméntaﬁion and standards
different from those used in the monthlydmﬁltipoint'calibrations.

A General Metals Callbratlon Kit is used to callbrate
~the Hi-Vol partlculate samplers :

B. Data 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 upsec, is equipped with automatic program load
and power fail/automatic restart features. The computer utilizes
8K 16-bit words of core memory. Analog-to-digital conversion
is accomplished via an ADC built by Radian Corpbration.‘ The
input/output unit for system 034 is Texas Instruments' KSR
733 keyboard/printer. This model pro?ides'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



unit(s) is to be used. Several importantvfunctions in the
instruments as well as in the computer and the trailer are
monitored by means of lights on a System Status Panel. 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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ITII. 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 detectable limit

using this technique is less than 1 ppm.

Results of the bag sampling analyses are given below:

Date Time Methane Concentration (ppm)
1/11/79 0600-0900 _ 6.52
1/22/79 0600-0900 2.74
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Iv. " OPERATING TIME ANALYSTS

ThlS section presents the operatlng statlstlcs 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 malfﬁhctidns.

» ~ Calibration time is not considered to be dowhtime,and'
is not included in the downtime figures. The amount of time
used in calibrating the instruments is givén at the bottom of
the downtime analysis table and is reported as total calibration
hours for each c¢hannel for the;entire;month. As is evident in
the calibration figﬁres,.channels can be calibrated iﬁdependently
of one another. No calibratibn'time is given for particulate.
monitoring since Hi-Vol- calibrationVGCCUrs infrequently and only -
during the off-duty. cycle for each Hi-Vol whlle another Hi-Vol
is taklng data. ’ ‘
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TABLE 1. :
DOWNTIME HOURS FOR CHOCOLATE BAYOU, TEXAS, 1980
(JANUARY)
SITE 233
DIGITIZING
DATE SYSTEM  SO2 H2S CH4 TSP
1/ 1 7] 2
1/ 2
1/ 3
1/ 4
1/ 5
1/ 6
i/ 7
1/ 8
1/ 9
1/19
1/11
1/12
1/13
1/14
1/15
1/16
1/17
i1/18
1/19
1/20
1/21
1/22
1/23
1/24
1/25
1/26
1/27
1/28
1/29
1/390
1/31
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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-minute
arithmetic averages of the one-second samples. The master data
base from which the data tables in this réport were generated
consists of hourly averages computed from the 12 five-minute
averages recorded for each hour. This averaging technique tends
to smooth instantaneous maximum values.

Inherent in any data acquisition system is random
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 concentratiomn.

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 (ug/m?®)
assuming standard temperature and pressure of 25°C and 760 mm Hg
(1013.2 millibars), respectively. The scale factors required
to convert ug/m’® at standard conditions back to ppb for the
various pollutants are given in the following table.



To Convert ug/m?® at 25°C and

Pollutant : . -760 mm Hg to ppb Multiply by
‘ ) ‘
S02 » _ ‘ ' .384
H,S - - .723
CHy, ‘ , 1.536

The units of the air quality parameters 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 but is not presented in this report.

It should be noted that the SO, scrubber was installed
on the H;S analyzer on 16 August 1978 at 0935. Data from that

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

the data represented total sulfur measurements.

Table II presents the national ambient air quality
standards (NAAQS)‘for criteria pollutants.

Table III displays the daily and monthly statistics
bfor the monitoring station for the month. To insure statistical
significance, and to reduce the possibility of introducing a
bias in the presentation, averages are computed 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 particular parameter, that entry will be blank.

The number of values present for a particular parameter is de-
fined as the total possible number of hourly values for the
averaging period less the computer downtime less the channel
downtime less the channel calibration time. A blank éntry in-
dicates an insufficient number of hourly values present for that
day. The averages in Table III are arithmetic averages of the
hourly averages with the following exception:
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Particulate monthly averages are computed
as the geometric mean.

Table IV indicates the five largest averages for
various averaging times. 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. For averaging times less than or equal to 8
hours, 100 percent of the hourly averages must be present to
compute a sliding average. Averaging times greater than 8 hours
require 90 percent. Whether or not a sliding average is computed
is solely determined by the number of samples present in that
averaging time and is independent of daily or monthly averaging
criteria. This sliding average technique conforms to the
methodology 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 presentations correspond to
the appropriate local times, i.e., Central Daylight Savings
Time or Central Standard Time, depending on the time of the year.
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o © TABLE 2
FEDL‘RAL AND TEXAS STATE AMBIENT AIR QUALITY STANDARDS (JANUARY)

: . o Special e T _ . : ug/m o ‘ S uz/m . ,b . .
- Agency Pollutant Conditions =~ Primary , (PPM), - Secondary : . (PPM)
. = I : _
Federal: 802> Annual 8o .03
' and 24-Hour* 365 R U o
Texas - . 3-Hour*‘ e : v 1300 b'_ o s
3 : R o v S o - :
o ' All Counties 30-Minute** 1061 » 4 S
50, Except o ' ' :
"Texas o Hafrie,r : . " ) : ) )
. ' Galveston 30-Minute** - 743 .28 , -—--
L , Ofaﬁge, T ' ’ ’ o :
‘Jefferson 30-MinuteX* - 849 o320 -—--
vFederal Particulate . “Annual¥kk 75 s R 60
and { 24-lour* 260 | 150
© . Texas -~ = . o - i - 7 .
| 1 | : |  S-Hour** 100 . ’ : U eds
Texas '{Part1cu1ate L 3-Hour** = . 200 : ' ' —il
: R 1-Hour** 400 e
‘Federal © 8:our* 10,000 9. . 10,000 -
and- R “1<Hour* 40,000 35, 40,000
Texas ' ' I
v S Photochcmicai Oxidant S c : o ‘
Federal. Ll “1-Hourt = 235 » .12 h 235 .12
4 Inc 6-9 a.m. . 3-llour* 160 .24 B 160 , .24
_an v (Non-Methane) k ) N N » _ v . ) :
Texas ',No2 Annual. 100 05 100 C .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.

**“Ceometric Mean. -

Ilhe prected number of . exceedanees not to occur on more than one calendar day per year.
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TABLE 3. DAILY AVERAGES FOR JAN 1 1989 THRU JAN 31 1980

SULFUR DIOXIDE (UG/M*%*3) - HYDROGEN SULFIDE (UG/M**3) ‘ METHANE ( (UG /M**3) x1p%%-1)
SITE B33 P33 033

DATE

JAN 01 2.2 2.0 131.3
JAN 02 2.0 0.0 114.2
JAN @3 2.0 2.0 118.2
JAN 04 2.9 2.9 122.1
JAN @5 0.9 2.0 129.4
JAN 06 2.9 0.0 124.6
JAN 07 5.0 0.9 117.3
JAN 28 2.6 2.0 1306.6
JAN 09 5.6 0.0 135.4
JAN 10 B.8 0.9 118.7
JAN 11 0.0 2.0 111.3
JAN 12 0.2 B.0 110.7
JAN 13 2.9 0.0 196.8
JAN 14 8.0 0.2 111.7
JAN 15 2.9 2.9 116.6
JAN 16 2.0 2.0 115.6
JAN 17 p.9 0.0 126.7
JAN 18 2.6 0.0 153.7
JAN 19 0.0 0.0 118.9
JAN 20 0.9 0.0 114.3
JAN 21 0.9 0.0 182.5
JAN 22 2.0 0.1 110.1
JAN 23 0.9 2.0 112.8
JAN 24 2.0 0.9 119.2
JAN 25 0.0 0.0 113.0
JAN 26 1.1 8.0 146.0
JAN 2% 2.0 2.9 131.5
JAN 28 2.0 0.0 126.9
JAN 29 2.0 0.9 138.0
JAN 30 2.0 9.2 131.0
JAN 31 0.9 2.0 122.2
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TABLE 3. DAILY AVERAGES FOR JAN 1 1980 THRU JAN 31 1988 (cont.)

TOTAL SUSPENDED PARTICULATE(UG/M¥*3)
SITE 833

3 S S F P PR F Y g Tt T Tttt Tttt 1ttt 1 T Tt Tttt St

JAN 87 40.90
JAN 10 23.0
JAN 13 41.0
JAN 16 24.0
JAN 19 39.0
JAN 22 25.8

JAN 25  17.0

B R N et et P 2 e S R P - - S R T T e

JAN 01 =31 28.4 e
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N TABLE 4. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR JAN 1, 1980 - JAN 31, 1989
SULFUR DIOXIDE (UG/M**3)
3-HOUR
SITE 233

1. 1/ 7(17:02-20:20) 38.8
2. 1/ 9( 5:00- 8:008) 27.86
3. 1/ 8(17:08-20:20) 17.3
4, 1/ 9(21:00- 2:00) 15.8
5. 1/26(10:06-13:020) 8.6

—— i o e — ——— o o

SULFUR DIOXIDE (UG/M¥%3)
24-HOUR

SITE 833

. 1/ 8( 8:00- 8:09) 6.1
.1/ 6§2ﬁ:®@~20:®@) 4.8
. 1/ o 8:00- 8:00) 1.8
. 1/25(13:00-13:00) 1.1
. 1/17(15:80-15:00) 8.5

—— o e o~ —— —— — - —— o o @ -— ——— - o o - — T o T ——

TOTAL SUSPENDED PARTICULATE (UG/M*¥*3)

24-HOUR
SITE 233
1. 1/28( @:90- 9:20) 45.0
2. 1/31( ©:2¢0- 2:00) 42.¢
2. 1/13( 20:00- 0:00) 41.0
4, 1/ 7( 0:00- 0:00) 406.0
5. 1/19( 2:00- 2:09) 39.0




componavion
TABLE 4. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR JAN 1, 1982 - JAN 31, 1960
(cont.) v

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

1. 1/22(12:00-13:99) 3.0
2.1/ 1( 1:20~ 2:20) 9.0
3.1/ 1( 2:00- 2:00) 2.0
4, 1/ 1( 3:00- 4:20) 2.9
5.1/ 1( 2:20- 1:00) 2.0

—— e -—

ey o o > s o o < . e S o s > e e W S T e S o G S S T e e G S @0 CRom Soan —— ———— —— o ———

METHANE ((UG/M*¥3)X10%%-1)
6-9 AM

1. 1/18( 6:20- 9:00) 228.3
2.1/ 1( 6:00~- 9:00) 175.0
3. 1/ 5( 6:00—- 9:20) 168.0
4. 1/29( 6:00- 9:20) 159.90
5. 1/ 9( 6:20- 9:00) 145.3

- > o e o . i G T S = G S S —— — ——— T S 0" S (S o G o e 7 G e G — T = o o —— o - T —— — T — o — . — > 2 —_— — . ——— — —— o S —_ (o f~ . T e o S oo B S . S s e S i . S e S S s o S o ‘e

SULFUR DIOXIDE (UG/M%**3)

1-HOUR
SITE 232
1. 1/ 7(18:22-19:00) 81.0
2.1/ 9( 6:20- 7:20) 57.0
2. 1/ 9(22:00-23:00) 39.0
4., 1/ 8(18:20-19:00) 34.90
5. 1/ 9( 7:00- 8:00) 26.0

—— o e T i S s o T e o . S S S . e ot e S . . e

G/
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HOURLY AVERAGES OF
TRAILER NO. - 33 PERIOD( 1/ 1/8&2 TO

MEAN

22 23 24

19 20 21

SULFUR DIOXIDE (UG/M**3)
1/31/80)

HOUR :

9 12 11 12 13 14 15 16 17 18

8

TABLE 5.
3
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TABLE 5.

)

(cont.

HOURLY AVERAGES OF HYDROGEN SULFIDE (UG/M**3)

1/31/80)

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

24 MEAN

23

HOUR
12

19 20 21 22

16 17 18
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DAY

OO oord W=

MEAN

140
134
114
119
120
119
106
135
141
116

101

129
114
165
120
124
114
168
112
121
111
98
112
126

189

114
163
132
121
135
132

123 124 125 122

CORPORATION

147
124
111
118
120
169
106
140
172
117

g9
117
112
1%
116
128
109
192
115

126

111

g5

113
123

1e9-

117
176
134
120
139
128

TABLE 5.

143
115
106
120

121

185
163
163
117
100
189
112
128
111
135
101
202
115

123

125

83

112
124
198
123
142

167

123
143
126

135
112
104
124
121

185
131
160
117
100
110
112
128
121
13¢
101

1g2

117

VR
126

93
111
119

107

113
140
157
123
133
125

[PRUSENY

HOURLY AVERAGES

TRAILER NO.

:147
121
2185
2120
$192

2107
1132
:1¢5
:146
103
109
112
:108
:120
:146
:132
:285
1119
1124
+122
: 94
:111
2123
108
1134
:144
:138
157
135
1124

133 130129 131 127 124 123 119 117 116 115 114 116 117 117 1i6 117 120 121

157
1i8

114

123
187

i85
135
172
136
104
107
112
189
123
127
139
257
118
129
122

93
1106
122
112
125
131
124
154
127
123

175

138
123
130
149
109
1e7
136
135
127
169
187
139

117

122
118
137
229

116

122
1063

96
111
133
112

138

134
124

161

143
121

33

193

126

127
131
168

109

108

129
129
127

114

106
108
124
128
118
143
199
115
122
160
121
111
154
12¢
152
126
123
162
145
118

OF METHANE((UG/M**3)X12%*%=1) (cont. )
PERIOD( 1/ 1/80 TO

HOUR

10

144
121
128

130

145
100
119

127

124

125

113
198
110
104
119
117
149
139
115
124
1925
127
112

146
122

197
125

138

152
153
118

11 12

124 116

113 106

123 123
126 124
127 117
162 1063
118 120
127 128
120 119
134 131
112 111
108 109
111 108
113 111
114 114
112 108
128 126
136 118
117 117
121 117
110 108

$128

114 114
128 120
123 121

201 224

119 129
122 129
150 145
159 161
120 120

-TOTAL NUMBER OF OBSERVATIONS =

: INDICATES CALIBRATION FOR THE HOUR

13

116
107
126
125
127
192
122
128
117
130
110
169
126
1069
114
124
11€
112
115
116

S5
121
112

111

117
179
128
118
145
117
121

708

14

115
107
126
121
131
103
124
125
121
123
109
187
108
197
112
192
187
114
114
134

g4
118
110
112
112
169
132

124

139
185
121

1/31/82)

15

114
197
123
118
121
192
i28
122
122

127

112
166
110
165
114
168
116
115
118
110

c3
120

1g9

111
110
158
131
118
136
104
120

16

115
106
121
117
114
162
124
120
123
127
108
109
108
195
113
104
189
113
126
109

93

119

128
108
110
144
128
115
133
105
121

MEAN =

17

116
106
119
115

113~

102
122
118
122
119
110
111
128

109

112
104
118
118
127

98

g5
116
112
108
110
132
122
i1g
130
108
123

121

18

117
113

118
120

112

101

132
141
121

113

116
112
109
115
113
105
116
127
124
100

98
118
110
109
112
126
119
117
138
107
121

.5

19

118
112
119
126

112

101
138
148

126

197
122
112
168
119
111
166
127
ii6
123

a7

96
114
111

1689

111

122

119
118

132

149
119

20

115
169

116
124
115
102
129
139
127
192
120
111
108
114
113
104
121
115
123
102
104
112
115
110
112
132
121
121
131
127
120

21

118
196
115
122
112
183

115

124
136

g7
116
114
111
115
115
191
121
118

1z8
100

191
169
114
116
114
126
139
128
132
128
119

22

119
106
118
121
116
199
114

119

129

g7
119
112
115
112
115
105
132
118

125

97
113
113
120
112
114
127
128
121
132
131
122

117
189
117
120

116

106
117
119
123

97
128
112
109
119
120
123
184
116
120
103
113
113
119
112
113
139
121
121
134
133
122

24

120
110
122
120

120

104
126
118
118

98
125
113
106
125
122
121
188
117
116
106
101
111
125
111
113
162

125

124
131
136
123

MEAN

131
114
118
122
129
105
117
131
135
119
111
111
110
112
117
116
127
154 -
119
114
102
110
113
119
113
146
131
127
138
131
122
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VI'.Y v FE’B.RUARY7METHANE BAGV SAMPLING PROGRAM

- Grab-bag samples are collebtedfbi-weekly and‘énalyzed
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 gés 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)
2/5/80 0600-0900 : ’ . 6.51
2/19/80 0600-0900 ' 1.83
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TABLE 6.
DOWNTIME HCURS FCR CHOUOLATE BAYOU, TEXAS, 1980
(FEBRUARY)
SITE 933
DIGITIZING
DATE SYSTEM SO02 E2S CH4 TSP

3

N
~
OO~ O RN -

2/10
2/11
2/12
2/13
2/14
2/15 29
2/16 z4
2/17 24
2/18 12
2/1¢ 1%
2/20 %)
2/21 4}

]

)

19

2

SIE IR OSIE SR SIS EUE W GV ST SV GV GV S

1

BN BRI

2/22
2/23
2/24
2/25
2/26 ]
2/27 s}
2/28 2
2/29 ¢

[

!

N
RN

CAL TIME

N
-3
N
[e})

28

CATA CAPTURE

RATE (%) 88 g8 89

[00]
[vs)



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.
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TABLE 7
FEDERAL AND TEXAS STATE AMBIENT AIR QUALITY STANDARDS (FEBRUARY)

Special . ng/m? pg/m?
Agency Pollutant Conditions Primary (PPM) Secondary (PPM)
Federal SO2 Annual 80 .03
and ' 24-lour* 365 .14
Texas 3-Hour* --- 1300 .5
All Counties 30-Minute** 1061 4 -—=-
SO2 Except
Texas Harris,
Galveston 30-Minute** 743 .28 -
L Orange,
Jefferson 30-Minute** 849 .32 --—
Federal Particulate Annual**¥* 75 60
and { 24-Hour* 260 150
Texas
S-Hour*¥* 100 -
Texas {Particulate . 3-Hour** 200 -—-
1-Hour** 400 -—-
Federal CO 8-Hour™ 10,000 9. 10,000 9.
and 1-lours 40,000 35. 40,000 35.
Texas )
Photochemical Oxidant
Federal 1-Hour¥ 235 .12 235 .12
d e 6-9 a.m. 3-llour* 160 .24 160 <24
an (Non-Methane)
Texas NO2 Annual 100 .05 100 .05

*Not to be exceeded more than once per year.
*%*Texas speecial regulations. Single plant source may not exceed these ambient levels in
Texas at any point, at any time.

*k*Geometric Mean.

{The cxpected number of exceedances not to occur on more than one calendar day per year.



TP SRR PR WO |
CORPORATION

TAELE 8. DAILY AVERAGES FOR FFB 1 1980 THRU FEB 29 1580

SULFUR DIOXIDE (UG/M**3) HYDROGEN SULFIDE (UG/M*%3) METHANE ((UG/M#*Z) ) 1g#%-1)
SITE 233 : 633 033
DATE
FEB 01 2.0 9.0 121.3
FEB 02 2.2 2.0 139.4
FEB 03 2.0 2.0 141.6
FER 24 ¢.2 9.0 140 .4
FEB 05 0.2 0.0 129.6
FEB 26 2.3 2.0 168.0
FEB 07 2.2 2.2 143.4
FEB 08 2.2 2.9 120.3
FEB 09 0.9 2.0 118.1
FEB 1¢ 9.2 0.2 120.0
FEB 11 0.0 9.2 128.9
FEB 12 3.0 .0 141.0
FEB 13 2.0 2.0 124.6
FEB 14 2.0 3.0 131.3
FEB 15
FEB 16
FEB 17
FEB 18 2.2 0.1 110.8
FEB 19 3.0 2.0 105.1
FEB 22 0.2 2.0 ¢.4
FEB 21 2.2 2.2 106.5
FEB 22 0.0 2.0 114.0
FEB 23 0.0 0.0 111.5
FEB 24 0.0 0.0 121.6
FEB 25 0.0 0.2 118.3
FEB 26 1.1 3.9 112.5
FEB 27 2.0 2.0 112.8
FEB 28 6.0 0.9 99.4
FEB 25 .0 2.0 95.4
FEB 21 -2¢ 6.1 0. 122.5

cb
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TABLE 8. DAILY AVEEKAGES FOR FEB 1 1982 THRU FEB 29 1983 (cont.)

TOTAL SUSPENDED PARTICULATE (UG/M*%3)
SITE 333

BRSSO e R L

FEB 01 -29 33.9
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TABLE 9. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR FEB 1,>198Z - FEB 29, 1980

SULFUR DIOXIDE (UG/M**3)

. 3-HOUR

SITE 253

1. 2/ 6( 0:00- 3:80) 17.3

2. 2/26(16:00~-19:00) 8.6

3. 2/ 1( S:00-12:08) 2.9

4, 2/ 1(12:22-15:¢0) 2.0

5. 2/ 1(15:90-18:00) 3.0

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

SITE 233

1. 2/ 5( 3:¢0~- 3:0¢) 2.1

2. 2/25(19:02-19:900) 1.1

3.2/ 2( 0:80+- 0:00) 2.0

4, 2/ 3( 0:00~ 0:00) 0.2

5. 2/ 4( 0:00- 0:00) 0.2

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

SITE 233

1. 2/24( 0:00- 9:03) 44.9

2. 2/ 6( 2:00- 0:00) 40.0

2,2/ 3( 2:00- ¢:20) 40.0

4, 2/27( ©:00- 0:02) 38.0

5. 2/21( 2:00- 0:00) 37.0
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x TABLE 9. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR FEE 1, 1989 - FEB 29, 198¢
(cont.)
HYDROGEN SULFIDE (UG/M%*%*3)
1-HOUR
SITE 333

1. 2/18(12:00-13:00) 1
2. 2/26(18:00-19:49) 1
3. 2/ 1( 2:20- 3:00) 2
4. 2/ 1( 3:00- 4:00) 2
£. 2/ 1( 1:00- 2:00) @

e e e e 2 e o e T S s S " — i S 4 S o T O > S0 D o o e et o e ks i e S s Pone T o o T e o e e S S W e e S e o e e e e B e e o S S S B S o G e S A M A i e G GO G B G G G e G S S S S o T, M S S S S i

METHANE ((UG/M*%3) X 10%%-1)
6-S AM i

SULFUR DIOXILE (UG/M¥**3)

1-HOUR
SITE 033
1. 2/ 6( 1:00- 2:98) 42.0
2..2/26(18:¢2-19:00) 26.9
2,2/ 6( 2:00- %:00) 10.0
4. 2/ 1( 3:02- 4:00) ¢.0
5.2/ 1( 2:00- 3:00) 3.9
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14 15 16 17 18

SULFUR DIOXIDE (UG/M*%3)
o ~ HOUR
9 18 11 12 13

8

HOURLY AVERAGES OF
TRAILER NO. - 33 PERIOD( 2/ 1/80 TO 2/29/88)

- TABLE 10.
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HYDROGEN SULFIDE (UG/M¥*3)

HOURLY AVERAGES OF
TRAILER NO. - 33 PERIOD( 2/ 1/80 TO
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TABLE 10.
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OF METHANE((UG/M**3) X 10%%-1)
PERIOD( 2/ 1/80 TO

HOUR

19 11 12

115 116 115
136 158122

154 144 135

222 142 137
126 126 111
198 154 124
146 127 126
101 101 101
118 116 116
116 115 116
140 137 145
133 125 120
135 130 122
134 139 133

194 102 102
98 = 98- 99
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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 +17%. The analyzer is operated with an
H2S scrubber to make it specific to SO, concentrations.

Hydrogen sulfide is measured using a Meloy Model
SA185-2 analyzer equipped with an SO, 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



_prov1ded by an alr pump rated at 60 cfm at O" head pressure

"~ The manlfold has sampllng ports to which %" Teflon lines to the
1nstruments are connected. All JOlntS in the sampllng system
are secured by O-ring compre331on fittings. The manifold is -
contained in a heated (100° F) chamber to prevent condensatlon
of moisture. ' : '

The traller has two: heavy duty high volume partlculate
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-hour period (midnight to midnight), and is turned on and
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 trailer contalns a Meloy Model RAD- l callbratlon '
unit. Thls unit prov1des a zero air supply and SO, span gas
from an S0, permeatlon tube. The callbratlon is automatically
performed once a-day,‘and‘is‘controlled by the computer. The
S0, channel‘is first switched tolzero. Then the computer monitors
the oﬁtput of each analyzer and ‘takes a new zero reading after a
stable zero signal has been reached This zero reading is com-
pared by the computer to the zero readlng obtalned 24 hours before
and if a drift in excess of 10 ppb has occurred, an excess zero

-drlft light on the System Status Panel is turned on. . The instru-
ments are then returned to the monitor mode, and after two
minutes the computer resumes data taking.

The SO, permeation tubes Weredmanufactured‘by“Metronics
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
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. Data Acquisition System

_ The station is equipped with a Radian DART II system.
The DART II is designed around a Motorola M5800 microprocessor.
The use of a microprocessor allows 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.



The DART II system consists of an MPU (M6800) with
32K static RAM, auto-start ROM, serial'interfaCes,jparallel _
‘interfaces, A/D converters with display, floppy disk, power
~supply, battery clock Withldisplay, on/offvrelay‘panel, terminal
‘rear panel, cables, and rack mountable-frontvpanel.

‘ Radlan s standard’ data collectlon program generally
pls configured from key-lns to take one sample every second from
'eaoh data channel and then use this data to form five-minute

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

ba is for'further data reduction. On the hour, the mlcroprocessor

energlzes the teleprinter through relay control prlnts a ‘hard-

copy of the collected data, and records the data on floppv ‘disk.
‘Because the teleprinter and disk are mechanlcal ~devices, the. |
microprocessor turns power. off to- them after each functlon 1s
completed. Thls greatly enhances the llfetlme of each.

g'l.meloppy DiSk"

, The DART IT- system ‘uses a floppy dlsk storage unlt

hlch stores both the program load software and data. The dlsk:
will store a total of‘240,QQQ_8ibft bytes. This allows for
storage of‘averaged data for seven days. The program and data
are recorded so that the diskettes will be IBM 3740- compatlble ,
The controller issues an 1nterrupt to the CPU after a disk read
or write operation. A status reglster readable by the CPU,
indicates if there are: any disk errors.

The disk space 1s organlzed lnto files contalnlng a

loader program Radlan ] General Application Program (GAP) soft- ".

ware, averaged data operator log, callbratlon values, and
»system parameters, in addltlon to various report The bootstrap

loader program resxdes 1n Read Only Memory (ROM) .

93



94

RADIMAN

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. Eachbbag'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)
3/4/80 0600-0900 4.50

3/18/80 0600-0900 ' 2.86
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TABLE 11.
DOhNTIME HOURS FOR CHOCOLATE BAYOU, TEXAS, 1980
SRR (MARCH) ’
- SITE 033
DIGITIZING
‘DATE ~ SYSTEM  SO2 H2S CH4 TSP
3/ 1 R 2 o 2 0
.V 2»~ /] b o 9 -
3/ 3 2 2 9 o -
3/ 4 )] % 0 0 @
3/ 5 ? 2 90 o0 -
3/ 6 /) 0 ©® 8 -
3/ 7 ) 0.2 © 0
3/ 8 g 2 9 0 -
3/ 9 @ /) 2 2 -
. 3/10 7] 2 1 0 @
S 3/11 r) 2 2 o -
3/12 ¢ 2 e o -
3/13 -~ ¢ 2 98 0 0
3/14 1 2 © o -
3/15 R 2 2 9 -
3/16 2 '3 9. 6 0
3/17 2 g o 17 -
3/18 g % 9 8 -
3/19 2 2 © o0 0
3/20 2 9 2 15 -
3/21 [ 2 1 8 -
3/22 e 2 ° 0 0
3/23 0. 2 0 o -
3/24 . @ 0 2.0 -
3/25 . . @ ¢ @ 0 @
3/26 . @9 . Q0 @2 @ -
L 3/27 z 2 © © -
3/28 o 2 2 92 9
3/29 14 e 2 o -
3/30 24 2 9 o -
3/31 24 2 9 ¢ @
~ CAL TIME

[
n
e}
[y
N
[{e]

 DATA CAPTURE .
o RATE (%) -2

(&3]

84 120

©
[y
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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.
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TABLE 12.

'FEDERAL AND TEXAS STATE AMBIENT

AIR QUALITY STANDARDS (MARCH)

*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.

*%%kGeometric Mean.

" 4The expected number of exceedances not to- occur on more than one calendar day per year.

- o  Special ~ ug/m? L ug/m® ;s
Agency Pollutant * Conditions Primary {PPM)" Secondary ~ (PPM)
Federal SO2 Annual 80 .03
and ’ 24-Hour* 365 .14
Texas 3-Hour* -——- ’1300 .5
L ,
[ All Counties - 30-Minute** 1061 4 ———
802 Except
Texas Harris,
Galveston 30-Minute** 743 .28 ———-
L Orange,
Jefferson 30-MinuteX* ‘849 .32 ————
Federal Particulate Annual¥¥ 75 - 60 _
and { 24-Hour* 260 150
‘Texas' s :
' 5-Hour*#* 100 ——
Texas {Particulate ‘3-Hour** 200 ——-
1-Hour** 400 -——
Federal co 8-Hour* = 10,000 9. 10,000 9.
and 1-Hour* - 40,000 35. 40,000 35.
Texas
‘ Photochemical Oxidant : .
Federal ‘ 1-Hour? 235 .12 235 .12
4 HC 6-9 a.m. 3-Hour* 160 .24 160 .24
an (Non-Meéethane) v
Texas N02 Annual 100 .05 100 .05
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TABLE 13. DAILY AVERAGES FOR MAR 1 198y THRU MAR 31 1982
= ;
SULFUR DIOXIDE (UG/M**3) HYDROGEN SULFIDE (UG/M**3) METHANE((UG/M**3)X19%%*~1)
SITE 233 333 : 233

DATE . ’
MAR 941 2.9 0.0 117.5
MAR €2 2.0 2.0 128.9
MAR 83 2.0 0.9 122.3
MAR 04 8.0 0.6 191.6
MAR 05 0.0 0.0 126 .3
MAR @6 2.0 9.2 139.3
MAR @7 0.9 0.9 1803.3
MAR 08 6.9 2.0 164.1
MAR @9 2.9 2.0 132:6
MAR 10 2.0 0.0 113.6
MAR 11
MAR 12 2.0 2.9 123.2
MAR 13 0.0 0.0 1i21.2
MAR 14 2.2 0.2 128.3
MAR 15 0.9 2.0 128.3
MAR 16 0.0 0.9 '96.5
MAR 17 0.0 0.0 _
MAR 18 8.9 0.0 118.6
MAR 19 3.7 0.0 111.7
MAR 20 2.9 0.0
MAR 21 2.0 2.8 111.3
MAR 22 8.0 0.0 125.8
MAR 23 0.9 0.2 123.6
MAR 24 0.9 2.9 116.4
MAR 25 2.9 9.9 - 121.2
MAR 26 0.9 2.0 - 118.7
MAR 27 2.8 2.9 117.3
MAR 28 1.8 2.3 128 .5
MAR 29
MAR 30
MAR 31

Xt F P PP P EF L P ST Tttt - Pttt Pt A P 3t T TP 2 T S P P+ T T P I S TP P ST 3 T F ¥ 1 S



e i s kA

coRbBORATIC : -
TABLE 13. DAILY AVERAGES FOR MAR 1 1988 THRU MAR 31 1980 (cont.)

TOTAL SUSPENDED PARTICULATE (UG /M%%*3)
SITE 233

RS S S S S A4 S S S S L Tt S Rt S T I S S S St S s I R 4 e T Tt T

MAR 10 33.0
MAR 13  113.0

MAR 16 42.0
MAR 17
MAR 18
MAR 19 35.0

MAR 22 28.0

MAR 25 45.9
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1. 3/19( 1:00- 2:00) 3.0
2. 3/19( 2:22- 3:20) 3.9
3. 3/19( 3:00- 4:20) 3.9
4, 3/19(21:20-22:%90) 3.2
8. 3/1S(22:20~-23:22) 3.2

e o e e e

TABLE 14. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR MAR 1, 1980 - MAR 31, 198¢
= .
o .
HYDROGEN SULFIDE {UG/M¥*3)
_ 1-HOUR
SITE 233
1. 3/21(15:90-16:03) 1.2
2. 3/28(12:20-13:86) 1.0
3. 3/26(13:06-14:06) 1.0
4., 3/28(14:26-15:00) 1.0
5. 3/28(15:08-16:00) 1.0
o METHANE ((UG/M**3) X 1@%%-1)
g €-S AM
SITE 233 ]
1. 3/ 3( 6:00- 9:080) 176.3
2..3/ 9( 6:00- 9:20) 142.6
3. 3/28( 6:00- 9:22) 133.6
4, 3/ 2( 6:00- 9:00) 132.6
5. 3/22( 6:00- 9:00) 128.6
SULFUR DIOXIDE (UG/M¥*%3)
’ 1-HOUR
SITE 233 .
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e MLl

THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR MAR

SULFUR DIOXIDE (UG/M*%*3)
3-EOUR

1,

1980 - MAR 31, 1980

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

TOTAL SUSPENLED PARTICUIATE (UG/M**Z)
24-HOUR :

TABLE 14.
(cont.)

SITE 233
1. 3/29( 5:00- 8:%9; 3.0
2. 3/19( 1:20- 4:00 3.0
2, 2/28(12:20-13:09) 3.0
4. 3/28(13:00-16:20) 3.0
5. 3/28(16:008-1¢ 0@) 3.0

SITE 933
1. 3/28(1¢:20-1¢:20) 3.0
2. 3/18(23:00-23:29) 2.6
2. &/ Z(22:¢0-22:092) 2.0
4. 3/ 4(22:00-22:00) 2.9
5. 3/ 5(22:0@-22:22} .2

SITE 033
1. 3/13( 2:22- 9:92) 113.¢
2. 3/31( 2:202- 2:00) 48.92
3., 3/25( @:20- 2:02) 45.0
4, 3/16( 0:00- @:20) 42.3
5. 3/22( ©:00- 0:00) 32&.2

- e i o e e e G S St e G e e o . S S S

101

S s — —— ———_— ——— — - o o S G o " S G e G G o S G W2




HOURLY AVERAGES OF
TRAILER NO. - 33 PERIOD( 3/ 1/80 TO

rp

CORDPGCRETION

TABLE 15.
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TABLE 15.

114
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153
141
101
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120
190
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111

o8
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159
139
189
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99

112
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1i2
15€
136
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1i8
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17¢
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TRAILER NO.

5 6

121
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:1vi
102
:148
2120
2 97
136
s114

:100
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:145
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102 195109

TOTAL NUMBER OF OBSERVATIONS = 574
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125 111 112 112 111
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55

37 25 161 183 188
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HOURLY AVERAGES OF METHANE ( (UG/M*%3) X 1&**-1)(cont )
-~ 33 PERIOD( 3/ 1/8y T0 3/31/8¢)
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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 métal'béllowsvpump 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 Baséline_Industriés 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;bélow:

Date Time L Methane Concentration (ppm)
4/2/80 0600-0900 2.49
4/29/80 0600-0900 2.67
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TABLE 16.
DOWNTIME HOURS FOR CHOCOLATE BAYQU, TEXAS, 1980
(APRIL)
SITE 933
DIGITIZING
DATE SYSTFM  SO02 H2S CH4 TSP
4/ 1 S %) 1 @ -
4/ 2 2 2 0 2 -
4/ 3 N 2 @ ? 2
4/ 4 ) 1] ) 2 -
4/ 5 ) g 2 2 -
4/ 6 1) g o @ 1)
4/ 7 2 2 © ¢ -
4/ 8 2 ? 2 0 -
4/ 9 2 2 90 9 -2
4/10 2 2 8 o -
4/11 7 2 o 9 -
4/12 1) 0 2 0 7
4/13 %) 2 e o -
4/14 0] 2 9 ¢ -
4/15 2 2 © 9o 0
4/16 13 g ¢ o -
4/17 /) 2 0 0 -
4/18 g 2 © 0 2
4/16 2 2 ¢ @ -
4/29 7] 2 2 p -
4/21 ¢ 6 7 @ )
4/22 2 6 © o -
4/23 2 2 ¢ ¢ -
4/24 ) 2 0 0 1)
4/25 2 2 @ D -
4/26 %) 1) g 9 -
4/27 1 2 2 0 @
4/28 2 2 o -
4/29 2 2 2 9 -
4/30 2 2 0 9 2
CAL TIME 29 33 3¢

DATA CAPTURE | | |
RATE (%) 98 98 99 100
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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.
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TABLE 17.

FEDERAL AND TEXAS STATE AMBIENT

AIR QUALITY STANDARDS (APRIT)

Special ng/m? ug/m?
Agency Pollutant Conditions Primary (rrM) Secondary (PPM)
'I
Federal SO2 Annual 80 .03
and { 24-Hour® 365 14
Texas 3-Hour* -—- 1300 .5
\
[ All Counties 30-Minute*¥ 1061 A ————
SO2 Except
Texas Harrls,
: Galveston 30-Minute*¥* 743 .28 ———-
y Orange,
Jefferson 30-MinuteX* 849 .32 -———
Federal Particulate Annuald 75 60
and { 24-Hour* 260 150
Texas
5-Hour*¥* 100 -
Texas {Particulate 3-Hour¥** 200 -
1-Hour*¥ 400 ---
Federal CO 8-Hour* 10,000 ° 9. 10,000 9.
and 1-lour 40,000 35. 40,000 35.
Texas
Photochemical Oxidant
Federal v 1-Hour' 235 .12 235 .12
‘ e 6-9 a.m. 3-Hour* 160 .24 160 .24
anc (Non-Methane) °
Texas NO2 Annual 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

Texas at any point, at any time.

*%¥Geometric Mean.

1+The expected number of exceedances not to occur on more than one calendar dav per vear.
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TABLE 18. DAILY AVERAGES FOR APR 1 1980 THRU APR 30 1980

SULFUR DIOXIDE (UG/M¥**3) HYDROGEN SULFIDE (UG/M*%3) METHANE ((UG/M**3) X 1@%%-1)

SITE 233 233 | @33
DATE '
APR 21 2.2 2.0 117.9
APR 02 0.2 2.0 119.4
APR 23 0.9 0.0 123.1
APR 04 2.e 2.2 114.2
APR 85 0.0 2.0 121.4
APR £6 0.0 2.0 105.9
APR 27 2.0 0.9 97.4
APR 28 2.0 2.2 128.2
APR 09 0.9 9.0 132.6
APR 10 2.2 2.0 121.3
APR 11 ¢.0 .0 e7.9
APR 12 6.0 0.0 108.5
APR 13 0.0 9.0 105.7
APR 14 2.0 2.0 112.6
APR 15 2.0 8.2 111.8
APR 16 .2 2.9 124.7
APR 17 0.0 2.2 124.3
APR 18 9.0 0.0 112.6
APR 19 0.0 2.0 144.1
APR 20 ¢.0 2.2 119.0
APR 21 9.0 2.7 99.8
APR 22 2.0 2.2 83.6
APR 23 0.0 2.0 115.3
APR 24 2.0 2.0 115.3
APR 25 2.0 9.0 123.3
APR 26 2.2 2.9 131.5
APR 27 0.0 0.0 144.9
APR 28 2.0 .9 154.5
APR 29 0.¢ 2.0 i14.5
APR 30 2.0 2.0 110.3
APR 21 -30 2.0 2.9 116.1
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TABLE 18. TAILY AVERAGES FOR AFR 1 1980 THRU APR 30 198¢ (cont.)

TOTAL SUSPENDED PARTICULATE (UG/M¥**3)
SITE B33

APR 06 34.0
APR 09 52.0
APR 12 52.9

APR 15 53.9
APR 16
APR 17

APR 18 29.0

APR 21 35.0

sEEEEE==E= =g R & T T T e e S T T P

APR 21 -39 45.7
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TABLE 19. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR APR 1, 1980 — APR 30, 1980
SULFUR DIOXIDE (UG/M**3)

N | | 3~HOUR
SITE | 033

1. 4/ 1(10:00-13:00)

0.0

2. 4/ 1(13:00-16:20) 0.9

3. 4/ 1(16:20~19:®%§ 0.0

4. 4/ 1(19:00-22:29 2.9

5. 4/ 1(22:00~- 1:00) 0.2

, SULFUR DICXIDE (UG/M**3)
< 24-HOUR

SITE -~ 233 -

1. 4/ 1( S:00- 9:20) 0.0

2. 4/ 2( 9:60- s:08) ©.0

2. 4/ 3( 9:00~- 9:00) 2.0

4. 4/ 4( 9:00- 9:00) 0.0

5. 4/ 5( 9:00- 9:00) 0.0

TCTAL SUSPENDED PARTICULATE (UG/M**Z)
24-HOUR : '

SITE 233 , :

1. 4/ 3( e©:0¢- 2:02) 61.¢

2. 4/24( 0:08—- 2:20) 54.8

3. 4/15( 0:0¢- 0:648) 53.2

4. 4/ 9( 0:99- @:00) 52.9

5. 4/27( 0:02- 9:00) 5z.9

TIT1



K e bl b
PORATION

COoOR
E TABLE 19. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR APR 1, 1980 - APR 30, 1980
(cont.)
HYDROGEN SULFIDE (UG/M¥*3)
' 1-HOUR
SITE ‘ 233

1. 4/15(10:20-11:208) 4.0
2. 4/20( 7:00- 8:09) 4.0
3. 4/20(23:00- 2:00) 1.9
4, 4/21( 2:09- 1:02) 1.0
5. 4/21(12:20-13:29) 1.9

- -— - - ———— o — — ’ o > e e S e 2 o o -— - —

METHANE ((UG/M*%3)X1g%%-1)
6-9 AM |
SITE | 033 ,

1. 4/28( 6:00- 9:03) 241.3
2. 4/19( 6:00- 9:08) 226.3
2. 4/ 9( 6:60- 9:08) 204.0
4. 4/12( 6:00- 9:00) 150.3
5. 4/27( 6:90- 9:00) 145.6

—— - —— - o = e e = wmee —— —— —— e o s - -

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

1. 4/ 1(10:00-11:00)
2. 4/ 1(11:00-12:60)
3. 4/ 1(12:00-13:23)
4, 4/ 1(13:09-14:90)
5. 4/ 1(14:00-15:00)

(NSRS ERSE SR

SRS SRS

o e s s e . e . > . S — —
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"HOURLY AVERAGES OF HYDROGEN SULFIDE (UG/M**3) (cont.)

TABLE 20.

114

TRAILER NO. - 33 PERIOD( 4/ 1/82 10

22 23 24 MEAN -

19 2¢ 21

HOUR
12

16 17 18

15

| P eSS NIN NN ORNSEHANSS S80S

14

13

11

1¢

- €

8

DAY

SIS NN OSSN AN H OO N8N NES
Y R S o o o R S R o O S R S Y S Y R N TSI ST RS S

OOV IONI VOV AR H OO VO QO
I OSSNSO RS N O NIH OIS NI S

NN NSNS NN NN NNV NN VNS & O

S R T S T S S Y e S R T

=

. o . . o . , )
@@@QQQ.@@QvQQQﬂ@@.ﬁ@@@ﬁlgggﬁﬂgggﬁ

NS

]

S S o R S S R S R R R R R Y SR R W R SRS

o o ©
Y R I S R S I R I I R N I R S S

(SEORSRSESESRSESES RS ESEO RS S ESESESES RS RS RS RS RS RS IS ES RS RN

[\

: v : . , : S}
SESESESECRSHC RS IS NS TS SES FSRSES F O R T S Y S SR

o R _ : : _ =
SNV OCN NN VNV VO VYDV QDS

L ' oo ) : LTI .‘ (O]
QSO SIS IR [SES SRS ES ISR ES]
e e : : . oo Lo
: : . v R . . )
S ESESEO RS RO ESESESESES SRS SIS RS RS IS ES] (SRS RS RS RS RS RS I ST R
; T s
ISHSESESESESRS ESESESESRCRSES RS RS ISR SESES IS HS RO RS RS ES)
SRS ISR O RS S R SRS R SRR ST IS R [SESENEIS HSEOS B GRS B
. : ) . . oo oo.. . ﬂ
V0NN NN IO e WS o
.. ..0 S® g0 09 om 00 0 00 €0 o0 00 ge 0 J. e L4 0.,...'0. 0 oo ... ..' .r .v.. e g
. L BN WY
. , o L )
QOO NS (SRS RS
L ; . S
LIV NNV VN AN e
: : . L S )
(SESESENESESESRORORSESESEOESESESTSEOESE SRS ESESESESES IR ESE
NI OO0
e et e =N

N HOO MDD S
. L]

SH

IS

s

@

TOTAL NUMBER OF OBSERVATIONS

INDICATES CALIBRATION FOR THE HOUR

MEAN = 2.0

669



HOURLY AVERAGES OF METHANE ((UG/M**3)X10%*-1) (cont.)

TABLE 20.

TRAILER NO. - 33 PERIOD( 4/ 1/8¢ T0 4/30/80)
S . EOUR e . L |

n 1 2 3 4 5 6 7 8 ¢ 18 11 12 12 14 15 16 17 18 19 20 21 22 23 24 MEAN
DAY - . _ |

1 : o ;142 112 12¢ 111 113 114 118 117 118 118 122 122 119 115 118

2 113 115 114 114 :120 122 125 124 130 129 136 139 125 129 137 121 119 103 110 110 183 109 184 119
3 185 114 114 123 :114 107 106 131 141 127 11§ 11¢ 118 113 115 127 121 118 124 143 145 149 139 123
4" 128 137 126 126 :114 109 111 129 108 109 110 108 126 106 106 106 106 106 109 113 118 135 127 . 114
5 141 149 161 163  :152 149 125 121 119 110 126 105 126 125 126 108 109 118 111 108 168 10¢ 112 121
6 118 111 114 111  :109 112 188 112 112 104 187 182 124 101 121 161 101 101 121 101 100 181 104  10€
‘7 104 192 100 190 : 98 98 97 97 97 S6 97 96 95 95 95 €5 94 96 97 97 98 198 97 Q7
8 97 97 100 96 3103 129 109 199  :107 106 103 103 1¢4 1¢5 103 164 105 116 125 118 132 129 108

O 120 132 147 165  :209 224 224 164 129 106 186 106 1865 107 106 106 197 187 189 115 117 117 112 133
10 113 115 125 128  :200 168 143 140 119 17 1£6 105 108 109 11¢ 112 114 115 117 114 116 168 185 121
11 104 103 104 102  :188 99 S9 98 S7 97 G3 96 YE 98 97 96 96 96 96 96 96 96 96 98
12 96 96 97 97 i 97 191 108 114 114 115 113 116 112 112 113 111 114 113 111 111 112 115 118 129
13 108 118 107 106  :104 104 104 105 194 124 185 105 105 108 107 165 106 105 103 184 104 106 111 106
14 116 113 118 118  :126 131 134 125 116 114 112 106 102 102 102 183 106 112 103 107 107 167 109 113
15 1@ 118 117 112 :1¢9 127 137 121 114 111 11z 113 112 1¢8 106 107 106 165 105 106 167 105 185 112
16 109 113 115 112  :113 109 127 103 102 102 102 1€2 161 16z 101 101 101 101 102 102 102 104 103 105
17 181 103 193 196  :107 124 122 102 103 103 192 102 102 185 124 125 104 106 106 105 127 110 168 104
18 109 103 183 108  :115 119 126 115 112 105 125 104 105 106 104 104 1¢5 109 114 113 135 129 138 113
19 148 174 201 199 :273 203 237 149 113 106 125 106 198 109 111 199 148 148 148 116 118 111 118 144
20 148 144 151 188 :136 137 137 118 114 85 101 108 108 107 105 15 104 102 166 18 99 111 115 119
21 141 148 158 175  :132 133 : :92 61 : :97 64 62 65 67 76 82 72 71 71 100
22 78 71 71 76 : 65 61 63v 64 1109 106 103 100 104 1¢2 103 165 107 107 110 114 115 126 94
23 . 121 128 128 124  :118 126 116 113 112 112 111 112 10S 109 112 111 112 111 115 117 116 113 116 115
24 115 112 115 112 :111 111 111 111 111 111 112 113 114 114 116 116 118 118 124 123 124 124 121 115
25 121 120 118 116  :115 129 121 120 124 122 115 120 123 126 123 122 124 148 123 124 123 135 134 123
26 137 144 173 156 130 129 127 124 124 123 122 122 123 122 122 121 128 125 128 130 133 138 144 132
27 141 138 140 140  :144 142 151 147 141 139 138 136 136 1237 134 134 135 146 148 161 162 177 144
28 213 227 104 191 181  :204 259 261 & :114 110 107 109 108 108 108 11@ 117 125 155 114 129 154
29 120 122 119 119 ~ :122 127 129 121 112 112 118 109 129 109 11 11¢ 169 11¢ 111 11¢ 111 112 112 114
30 113 112 111 110 :113 113 117 112 169 108 108 109 188 189 108 107 108 109 106 116 111 112 112 118

MEAN

121 123 125 127 161 126 130 129 123 115 111 109 110 109 199 108 198 148 109 111 113 115 116 117

S TOTAL NUMEER OF OBSERVATIONS = 671 MEAN = 116.1
: INDICATES CALIBRATION FOR THE HOUR -

sTT.
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X. MAY 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
& Bendix 8202 or a Baseline Industries Model 1030 gas chromatograph
using a flame ionization detector. The minimum detectable limit
usiﬁg this technique is less than 1 ppm.

- Results of the bag sampling analyses are given below:

Date - Time = Methane Concentration_(ppm)
5/13/80 0600-0900 2.52

5/27/80 0600-0900 o 1.92



| TABLE 21.
DOWNTIME HOURS FOR CHOCOLATE PAYOU, TEXAS, 1980
(MAY)
SITE 933
DIGITIZING

DATE = SYSTEM  S02 H2S CH4 TSP
5/ | )
5/
5/
g/
5/
5/
g/
5/
5/ ¢
5/1¢
5/11
5/12
5/13
5/14
5/15
5/16
5/17
5/18
5/19
5/20
5/21
5/22
5/23
5/24
5/25
5/26
5/27
5/28
5/29
5/20
5/31

[N I

Q

0.0 2D O N

U O I TS I |

|

[\S]

(IR

Q

IS T B I B |

<

[SESESESESE ST S ESESESESESESESESESESESESESESESESEOESE SR SRS ESRW]

s&&&s&&&s»&G&Q&&G&&GGQSSGSSGQSGS

[SESES RS ESES IS ESENISESESESESESESE S ESESE SESESESESESESESESEORORS
|

CAL TIME 3

—
-
[y
W
N

— DATA CAPTURE
< RATE (%) 100 10¢ 100 120



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.
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~TABLE 22.

FEDERAL AND TEXAS STATE AMBIENT AIR QUALITY STANDARDS (MAY)

' - Special ‘ o ng/m? : . - ' pg/m? :
Agency Pollutant " Conditions .. Primary , (prH) Secondary (PPM)
" Federal 302‘ y ‘ Annual 80 .03
and : ’  24-Hour* 365 14 A
‘Texas 1 ' R 3-Hour* -~ o ‘ 1300 S
' All Counties 30-Minute** 1061 4 i
50, ‘ Except s Co : '
Texas o h ;Harris;‘ R - ' :
: Galveston ~ 30-Minute** 743 .28 -—-=
l orange, - B o
Jefferson 30-MinuteX* 849 .32 -—--
- Féderal’ articulate : ‘ } o Annuhl**# . ,'75" o o : 60 v
and . 24-Nourk 260 ' - j 150
Texas. S S AR
o | S-llour** 100 -
Texas ‘ { artlculate : : R 3-Hour** 200 - : -]
l—HOur** . 400 R . v ‘-b‘-_' .
Federal . 8-lour* 10,000 9. _ 10,000 9.
and ‘1-Hour® 40,000 .35, 40,000 - 35,
Texas v ' '
: ; Photocheniical Oxidant ‘ v o ' o ’
Federal . | , ‘ 1-Hourt 235 .12 235 -12
3 ’ Inc 6-9 a.m. 3-Hour* 160 . ; .24 160 24
an (Noanethgne) _ » ‘ L o ‘ S | - ‘ -
Texas NO2 l B Annual 100 © 405 ‘ 100 .05

XNot to be exceeded more than once per year.
**Texas special regulations. Single plant source may not exceed these ambient levels in
Texas at any poiht, at any time.

*hkGeometric Medn

“I'The LXpCLLLd number of exceedances not Lo occur on more than one calendar day pex year.
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TABLE 23. DAILY AVERAGES FOR MAY 1 1988 THRU MAY 31 19860

SULFUR DIOXIDE (UG/M**3) HYDRCGEN SULFIDE (UG/M**3) , METHANE( ( UG /M**3) X10%¥-1)
SITE 233 033 €33

DATE

MAY 21 2.0 2.9 115.5
MAY 22 2.0 2.2 121.3
MAY @3 2.0 2.0 133.7
MAY 04 0.0 0.9 121.9
MAY @5 2.0 0.0 120.0
MAY 06 2.0 2.0 128 .5
MAY @7 0.0 0.9 104.1
MAY 08 0.0 e.2 110.5
MAY 09 2.0 0.0 114.5
MAY 10 2.0 0.0 103.9
MAY 11 0.9 2.0 99.7
MAY 12 0.9 0.9 97.0
MAY 13 2.0 0.0 99.7
MAY 14 2.0 0.0 105.90
MAY 15 2.0 0.9 1067 .0
NAY 16 0.0 0.0 109.0
MAY 17 2.9 2.9 119.6
MAY 18 0.0 e.e 1¢8.8
MAY 19 2.0 2.9 108.5
MAY 20 2.0 0.0 121 .4
MAY 21 0.0 0.0 106.8
MAY 22 8.0 2.0 117.0
MAY 23 0.0 2.0 122.1
MAY 24 .0 0.0 97 .2
MAY 25 2.0 0.0 96.0
MAY 26 2.0 2.0 106.7
MAY 27 Q.0 2.0 115.2
MAY 28 2.0 2.0 1¢6.2
MAY 29 2.9 2.2 102.1
MAY 30 2.0 2.2 101.3
MAY 31 0.9 6.9 99.6

A A i 1t 1ttt ittt tt Tttt ttt -ttt ittt ittt -ttt T F PRI Py

MAY 61 -31 2.9 6.0 109.7



TABLE 23. DAILY AVERAGES FOR MAY 1 198¢ THRU MAY 31 1988 (cont.)

TOTAL SUSPENDED PARTICULATE(UG/M**3)

-

SITE 033

 @§¥*®6‘v - 37.0
MAY 89 52.0
MAY 12 . 48;@
MAY 15 " 64.0
vhT s 25.0
MAY 21‘v | é7;@‘.

MAY 24 - 48.0

S o
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= TABLE 24. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR MAY 1, 198¢ - MAY &1, 1930
SULFUR DIOXIDE (UG/Mi#3) )
3-HOUR
SITE g3z
1.5/ 1( 9:20- 3:00) 2.9
2.5/ 1( 5:90- 8:20) 2.0
2. 8/ 1( 8:00~-11:20) 2.0
4. 5/ 1(11:00-14:08) 0.0
5. 5/ 1(14:09~-17:00) 2.9
SULFUR DIOXIDE (UG/M*%*3)
: 24-HOUR
SITE 233

B e e e e e e —————

e W - . e o S T ———— S —— S D ot — S e S G S e S S 2 e i S B T W G G S S e G S S e S (e T S S (- S o S S T T T —— — — . S = S — — — — " S o = o S G

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

1. 5/15( 0:20- 2:20) 64.0
2. 5/ 9( 0:00- @:00) 50.0
2. 5/24( @:00- 2:99) 48.¢
4, 5/12( 0:00- 9:00) 48.0
5, 5/20( ¢:¢0- 0:20) 47.0

e e e e e e s G e G W e . T — — — S S S o — e Saan T T WS e o o e e S e W S o o ey S R o S S o S it W W o, B S e o S e S S e S e e S B S o o T o S o o . o S




TARLE 24. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR MAY 1, 1980 - MAY 21, 193¢
(cont.)

HYDROGEN SULFIDE (UG/M**3

1-HOUR
SITE 233

1. 5/ 1( 2¢:00- 1:20) .2

2.5/ 1( 1:20- 2:00) 2.0

2, 8/ 1( £:00- 3:00) 2.0

4. 5/ 1( 3:00- 4:00) 2.9

5. 5/ 1( 5:02- 6:00) 0.0

METHANE ((UG/M**3)X1@%%-1)

6-9 AM
SITE 233
1. &8/ 2( €:00- 2:00) 191.3
2. 5/23( 6:200- 9:00) 176.3
3. 5/ 5( €:00- G:2@) 145.3
4. 5/ 4( 6:00- 9:20) 148.86
5. 5/20( €:00- 9:08) 148.0
SULFUR DIOXIDE (UG/M*%3)
1-HOUR
SITE 33
1. 5/ 1( 2:20- 1:20) 2.9
2. 5/ 1( 1:00- 2:292) 3.0
3. 8/ 1( 2:00- 2:20) 3.2
4, 5/ 1( 3:02- 4:00) 2.0
5. 5/ 1( 5:20- 6:¢0) 2.0



.  CORPORATION
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24 MEAN

5/31/82)
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HOUR

SULFUR DIOXIDE (UG/M¥%*3)
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HOURLY AVERAGES OF
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LAY

OOIDOOE AN

L=

MEAN

115
114
98
56
g7

103

120
102
120
1e4

117
115
a7

96
Yd

129
116
124

120

102

TAELE 25.

116
128
157
121
128
109
106
104
119
129

98

97

S5
106
159

99
125
119
104
127
113
111
119

97

95

9g

107

110
197
1009

99

120
129
152
130
129
110
129
106

112
1¢8

97

95
106
104
101
124
111
118
i21

111

192 114
:129
2120
1103
136
:114
11286
1165
: 95
: 96
t111
134
107
: 99
100
120

143
125
209
188
144
116
108
11¢
131
1¢9
100

96

99
104
103
103
119
113
108
146
115
133

177

1e2

S€-

119
13€
129
1¢1
104
105

130
134
196
137
151
121
169
166
129
108
100

96

s7
106

99

183
113
115
149
107
130
198
101

7
117
137
197

12

99
101

HOURLY AVERAGES
TRAILER NO.

- 33

123
135
169
181
153
115
121
109
117
198

99

S7

101

192

98
123
117
110

121

149
195
132
154
192

96
113
127
104
120

99

89

OF METHANE((UG/M**3)X1@%%-1) (cont.)

PERICD( 5/ 1/80 TO 5/31/89)

10

110
142
131
127
131
110
129
104
112
108

99

95
101
122

97
114
106
112

100

137
197
138
137

99

95
115
117
123
120
101

99

11

134
114
114
114
113
102
128
113
1ev

99

96
102
127
104
143
1¢5
108
100
128
102
123
123

956

96
115
116
182
1o@
121
120

HOUR

12

:1e5
119
112
112
110
198
101
185
114
104

Q9

96

99
102
100
122
199
107
127
123
101
117
113

96

96
107
131
ig2
100
101

g9

TOTAL NUMBER OF OESERVATIONS =
: INDICATES CALIBRATION FOR THE HOUR

13

103
114
113
112
1¢¢
104
101
125
115
103

99

96

99
100
108
117
106
105

113

122
123
198
127

96

96
111
112
1¢2
193
100

99

712

14

104
125
109
111
109
145
121
106
114
123

99

96

98

99
104
113
107
1093
117
119
123
107
1¢9

a8

96
127
129
1¢2
1092
100

98

15

106
122
119
110
112
165
162
101
113
122

o8

96

98
100
103
111
174
106
128
120
187
127
195

S6

o8
108
192
162
100

9¢g

16

105

1186
113
1190
110
193
101
104

110

193
192
109

99

MEAN =

17

105
1089
118
128
108
162
100
128
113
1ce

99

96

99
99
120
119
ies
106

110

124
100
106
106

96

96
102
163
185
103
101

o8

129.

18

1927
185
108
197
107
101
100
108
115
100
106

95

98

99
100
112

109

108
104
118
10¢
166
106

25

96
102
1¢€e
185
193
101

o8

7

19

112
107
ies
197
103
10z
120
113
110

g9
101

85

g8

97

99
198
111
107

107

112
100
108
106

o7

9€
1e2
189
106
183
101

o8

104
g5

o€

101
1¢9
105
107
192

Qg -
107 112 112 112 102 118 121 123 117 112 110 107 106 106 167 105 105 104 104 105 196 103 1092 108

21

110
111
111
115
108
197
101
128

108

100
104

c8
101

97
1060
195
120
121

109

105
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127
105

5

S6

124
1@
106
126
102

o8

N
N

111
11€
112
117
110
106
101
126
108
100
104
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107
115

99
102
137
102
103
124

108
110

105
g8
Q7

118

114

105

1902
111
g8

100
103
104
114

99
182
120
104
119
103
122
111
123

96

96
128
117
106
100
104

99

24

113
121
141
120
112
185
182

117

116
99
103

-~

90

116
100
99

104

114
101
106
103
121

113

€9
96
97
104

118

105
100
124

ag

10

MEAN

116
121
134

122

120
102
‘104
110
115
194
120
o7

1@

105
127
109
12¢
109
109
121
107
117
122

57
26

115
1¢6
122
101
190



XI. JUNE 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.

Results of the bag sampling analyses are given below:

Date Time Methane Concentration (ppm)
6-10-80 0600-0900 1.77
6-24-80 0600-0900 2.70
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TARLE 26.
DOWNTIME HCURS FOR CHOCOLATE BAYGU, TEXAS, 1980
(JUNE)
SITE @33
DIGITIZING

DATE =~ SYSTEM R
6/
6/
5/
€/
6/
€/
6
6/
€/
€/10
€/11
6/12
6/13
6/14
€/15
6/16
6/17
6/18
€/19
6/20
6/21
5/22
6/2%2
€/24
€/25
6/26
5/27
6/28
€/2¢
€/20

4

= o]
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14 TSP
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(e oo LN NG NN RVl og

I 2

ISESESESESRESESESENESESESESESNESESESESESESRESESESESEORECRESESENESN o
IS

(SESHESESESRESNOESESESESEORSESESESESESRSESESESESESESRSES N SESEN]
[SESESESESRESESESESESESESESESESESESEOROESESESESESESESESERSESES e of
[ IS T B SR

w»
>
w»
S
[
328

CAL TIME

DATA CAPTURE
RATE (%) 100 10¢ 160 100



Downtime Summary for June 1980

During June operations at the Chocolate Bayou site

were optimal. The data capture rates for all parameters were

the highest attainable, 100 percent.
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TABLE 27,
FEDERAL AND TEXAS STATE AMBIENT

AIR QUALITY STANDARDS (JUNE)

*Not to be exceeded more than once per year.

**xTexas sﬁecial regulations.

Texas at any point, at any time.

**“Ceometric Mean.

" 4The expected number of exceedances noc to occur on more than one calendar day yper year

Single plant source may not

exceed these ambient levels in

Special ng/m? ug/m?
Agency Pollutant Conditions Primary (PPM) Secondary (PPM)
»/chcral SO2 Annual 80 .03
and | 24-Nour* 365 .14
B T,exés_ 3-Hour* - - 1300 .5
[ ALl Counties  30-Minute** 1061 4 ————
50, Except ‘ .
Texas ‘ Harris . .
: Galveston 30-Minute** 743 .28 ———-
: Orange, : :
_ Jefferson 30-MinuteX* 849 .32 -
Federal Particulate Annualt¥ 75 60
 and [ 24-Nour* 260 150 v
Texas - o v
‘ ‘ 5-Hour* 100 -
5’1‘_éxa’s {Particulate 3-Hour**. 200 -
' ‘ “1-Hour*¥ 400 ---
 Federal 8-Hour* 10,000 9. 10,000 9.
"and : 1-Hour* 40,000 35. 40,000 5.
} Tgxas ) ) v
AR :Ozoné' . T S e -
Federal . - 1-Hour? 235 12 235 .12
Cd nc 6-9 a.m. 3-Hour* 160 .24 160 -24
.and, (Non-Methane) 7 ; s
Texas NO2 Annual 100 .05 100 .05
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TABLE 28. DAILY AVERAGES FOR JUN 1 1920 THRU JUN 30 1980

SULFUR DICXIDE (UZ/Mix3) EYDEOG®EN SULFIDE (UG/M*%3) METHANE ((UG/M*%*3)X10%*-1)
SITE 223 PEZ - 222
DATE
JUN 01 2.0 2.9 98.1
JUN @2 0.0 2.0 G7.3
JUN 23 ?.0 0.0 98.4
JUN 04 2.9 2.0 Q7.5
JUN 25 eg.e 2.2 05.7
JUN VW€ 2.9 2.0 94.€
JUN @7 2.0 2.9 04.6
JUN 28 g.1 2.0 100.4
JUN @9 2.0 2.0 116.7
JUN 1¢ ¢.0 2.0 118.8
JUN 11 0.0 2.9 150.3
JUN 12 0.2 2.0 120.2
JUN 12 0.0 2.0 118.1
JUN 14 ¢.0 .0 1¢0.2
JUN 15 0.2 0.0 g92.7
JUN 16 2.9 0.0 92.4
JUN 17 0.2 0.9 92.4
JUN 18 2.9 9.9 93.2
JUN 1S 0.2 ?.e 92.7
JUN 20 2.0 2.0 93.7
JUN 21 2.0 2.0 121.4
JUN 22 2.0 2.0 101.6
JUN 23 2.0 0.9 9%.,4
JUN 24 g.e 0.¢ 92.9
JUN 25 0.9 0.2 G4.8
JUN 26 ¢.0 2.0 96.6
JUN 27 9.0 .0 97.4
JUN 28 3.9 0.9 g4.1
JUN 29 ¢.2 2.0 S4.2
JUN 20 2.0 2.1 96.0
JUN ¢1 =29 2.0 0.0 129.5

1€1
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TABLE 28. DAILY AVFRAGES FOR JUN 1 1980 THRU JUN 3@ 1980 (cont.)

¢€l

TOTAL SUSPENDED PARTICULATE{UG/M**3)

JUN 01 -30 5€.1
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TABLE 29. TEE FIVE MAYXIMUM INDEPENDENT SLIDING AVERAGES FOE JUN 1, 1980 - JUN 3¢, 1980

SULFUR DIOXIDE (UG/M**Z)

2-HOUK
SITE 222
1. €/ 8( 5:00- &:00) 1.2
2. €/ 1( 1:20- 4:002) 2.2
3.6/ 1( 5:00- 2:00) 2.0
4, 6/ 1( 8:0¢-11:22) ¢.e
5. €/ 1(11:00-14:00) 2.0
SULFUR DIOXIDE (UG/MikZ)
24-HOUR
SITE 033
1. €/ 7( 6:02- €:¢¢€) 2.1
2. €/ 1( 0:00- 2:00) 2.0
3. €/ Z( 2:90- 0:00) 2.0
4, 6/ Z( 2:00- ©:00) 2.0
5. 6/ 4(1%:22-12:¢0) ¢.0
TCTAL SUSPENDED PARTICULATE (UG/M*k3)
24-HOUR
SITE 932



e A T

TABLE 29. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR JUN 1, 1989 - JUN 30, 1980
' (cont.)

veT

HYDROGEN SULFIDE (UG /M¥**Z)
1-HOUR

e e e = e s e > s S i i ——————— ——t— i 0

. €/22(14:00-15:09) K
. €/ 5(17:00-1°:00) 1
. 8/ 5(2¢:00-21:20) 1
. 6/ 5(21:0¢-22:0202) 1
. 6/ 3(12:00-14:20) 1

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

G S e ey S G > s > . S o~ (o - ——— — —— — > o S S

SULFUR DIOXIDE (UG/M*%3)

1-HOUR
SITE 923 B
1. 86/ 8( 5:08- 6:00) 2.0
2. 6/ 1( 1:00- 2:¢2¢2) 2.2
2. 6/ 1( 2:20- 2:20) 2.0
4. 6/ 1( 3:02- 4:020) .9
5.6/ 1( 0:02- 1:00) 2.0
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TABLY 30. HOURLY AVERAGES OF METEANE((UG/M**3) X 1@%%-1) (cont.)
TRAILER NO. - 23 PERIOD( 6/ 1/8d TC 6/30/8%)

LI

. HOUR , .
1 2 % 4 5 6 7 8 9 19 11 12 12 14 1% 16 17 18 15 =20 21 22 2% 24 MEAN
DAY ' : o
1 GG 99 99 99 : 98 99 69 98 98 98 98 98 98 g7 97 97 97 98 98 98 98 38 98 98
2 g8 98 98 97 : 98 98 98 97 97 97 97 97 97 97 97 97 97 96 97 97 S8 99 97 G7
-3 97 ¢7 S7 97 198 97 €8 98 97 97 97 97 98 98 G7 98 99 98 101 1e@2 192 103 100 98
4 98 g2 99 191 1109 106 S99 97 97 97 97 95 95 94 94 94 94  : 95 96 96 96 97 98
5 99 99 g9 97 : 08 122 1908 ©9 99 98 98 905 95 G4 94 94 94 94 94 94 95 94 94 . 97
6 65 G5 G5 g5 : 96 95 95 ©5 G5 9% 95 95 94 94 94 04 94 94 C4 94 94 94 94 95
7 94 S5 95 g5 : 95 S5 95 95 95 95 95 94 94 94 94 %4 G4 G4 94 94 95 95 96 95
a 95 ¢7 99 68 :110 127 117 116 98 95 96 9€ 95 9295 96 S5 €5 96 96 O 99 191 10z 182
9 199 109 117 11¢ :129 125 124 127 120 115 114 197 106 116 129 1¢8 111 112 115 118 121 123 129 117
10 131 132 145 136 1122 130 128 119 114 114 110 109 109 112 11¢ 111 111 109 110 114 119 118 119 119
11 134 123 122 122 1160 2€1 328 244 133 149 119 111 111 113 118 122 121 125 127 129 127 137 139 1592
12 148 144 122 135 $147 138 147 137 117 119 112 1113 193 100 10¢ 100 102 1¢2 100 128 128 111 120
12 106 102 107 1@8 140 1329 167 182 158 134 118 1@z 102 99 -183 103 101 100 1062 104 110 129 120 111 118
14 116 119 119 104 115 102 1@¢¢ 99 98 97 97 958 056 96 926 95 95 94 G5 095 96 95 G5 94 102
15 G4 G2 €1 91 109 96102 S99 93 S1 91 91 91 98 92 S¢ S@ 9 S1 91 91 91 S1 S1 3
16 90 S G2 S1 109 93 93 93 Q93 92 92 92 92 92 92 92 g2 91 92 91 91 91 g2 o1 92
17 €2 €1 G2 63112 €6 93 93 92 91 91 91 91 91 91 91 91 92 9@ 2@ 92 93 92 91 Sz
18 100 65 94 96 111 96 97 97 G4 9z 91 91 98 98 90 S¢ 90 90 99 9@ 9¢ 9¢ 91 92 92
1¢ 92 91 9% G1 199 96 97 97 93 92 91 91 91 9 G@ 9@ S@ 9@ 9@ ¢ 92 g <¢2 99 gz
e 98 €3 9% Q€ 119 CE S5 1¢2 97 94 92 92 9z 91 C@ 9% S 92 S@ &9 9¢ 83 92 91 . g4
21 G4 G3 94 10¢ 128 113 115 12¢ 117 1@7 ©9 97 97 ¢S 95 91 92 93 94 094 S5 98 102 106 101
22 117 125 148 137 123 197 G7 97 129 98 93 ©2 92 91 'G61 91 GS1 91 98 9¢ G¥ 99 G2 92 1¢2
23 92 92 99 102 116 94 G5 94 93 92 961 92 91 91 91 91 G2 ST 9@ 90 9@ 91 92 92 c3
24 g2 G2 92 92'11¢ 94 96 ¢6 95 92 91 92 91 91 9@ 92 90 9 91 91 91 93 S3 23 G3
25 93 10  9€ G2 111 95 95 192 238 CZ2 9% g7 6% 91 gz 92 gz 91 91 92 G1 93 95 199 $5
26 106 199 121 99 112 95 G5 104 1¢4 94 G2 G2 93 93 &3 Q3% 92 &t 95 93 93 93 ¢5 g2 c7
27 94 G3 22 95 110 83 96 9/ 95 ©3 9r GX 97 g2 91 91" 9@ 91 91 9z 9z 91 91 33 93
28 93 g7 98 95 111 96 96 98 SR 93 91 91 91 91 91 91 S1 92 9@ 91 91 93 98 93 94
26 97 €4 95 9% 11¢ S5 96. 97 S8 G5 94 92 92 92 91 91 ©1 S1 91 91 G2 93 S5 95 94
29 96 €7 97 97 115 125 104 104 1¢7 S& G2 92 91 91 86 91 G1 91 62 91 91 93 9z 1¢4 g6

MEAN 192 1¢2 122 122 11€ 105 111 112 19& 1¢2 93 97 095 96 95 ©5 95 95 96 96 97 S8 12¢ 102

TCTAL NUMBER CF OESERVATIONS = 706 ' MEAN = 122.5
INDICATES CALIRRATION FOR THE HOUR ‘

LET
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RADIAM

XII. JULY METHANE BAG SAMPLING PROGRAM

~ Grab-bag samples are collected bi-weekly and énaljzed
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)
7/8/80 © 0600-0900 ~ 1.88

7/24/80 0600-0900 o 3.03



CORPORATION

TARLE: 31.
DOWNTIME POURS FOR CHOCOLAT: ¥ayOU, TEXAS, 1980
' ' (JuLy)
SITE w&l
DIGITIZING '
S Ch4 TSP

TAT: CYSTEM Q02 k2
7/ 1 12 2 ® A -
?/ 2 24 A B A
7/ 3 12 & & 7 -
v/ 4 4 e o ¢ -
7/ 5 ¥ 2 2 ? i
7/ ¢ 2 N S B
/7 2 2 3 2 -
7/ B ¢ 2 ) z 2
7/ 9 ¢ Z g @ -
7/1¢ 2 2 7 ¢ -
7/11 2 2 2 b 2
7/12 ¢ 2 ) 2 -
7/13 0 2 2 Z -
7/14 ¢ 4 2 4 %
?7/15 2 2 @ ¢ -
7/16 ¢ ) ¥ 2 =
?/17 ¢ ¢ 2 s %
v/18 z z %) % -
7/1% ? e z e -
7/282 2 ¢ ¢ ¢ ¢
?/z1 ¢ o e 2 -
7/22 & e % 2 -
7/23 & g ¢ ¢ z
/24 ¢ 2 ¢ ? -
7/25 ¢ ¢ ¢ 2 -
7/ 2 2 A ¢ v
vIeT 5 o 2 ¢ -
s ¢ 2 ¢ 2 -
T/29 . 2 Z ¢ 2 Fe
/3¢ i ¢ 2 e =
7/41 2 ¢ 0 2 -
CAL TIME 2127
DATA CAFTURE
— RATE (%) w4 G4 G4 i

w
O



RADIAN

) e

Downtime SummaryefOr July l980

Durlng July, the data capture rates for all Darameters
were 90 percent or better. The only data losses occurred during
- July 1-3, when a faulty power supply to the DART II data acqu1-
‘sition system caused 46 hours of downtime.
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TABLE 32.

NO
2

*Not to be exceeded more than once per year.

**Texas special regulations.

Texas at any point,

*%*Geometric Mean.

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

at any time.

Single plant source may not exceed these ambient levels in

FEDERAL AND TEXAS STATE AMBIENT AIR QUALITY STANDARDS (JULY)
) v Special - ug/m? uglm’ _
Agency  Pollutant Conditions Primary {PPM) Secondary (PPM)
r Vv
Federal 802‘ Annual 80 .03
and 24-Hour* 365 ;14
Texas . ’ 3-Hour* —-= 1300 .5
. \ ‘
[ All Counties 30-Minute** 1061 .4 “m—-
802 Except
Texas ‘Harfis, :
' Galveston 30-Minute** 743 .28 Cmm———
n Orange, ‘ '
Jefferson 30-Minute*¥. 849 .32 ———-
'Federal Particulate Aﬁnual*** 75. 60
and {  24-Hour* 260 150
Texas :
e 5-Hour** 100 i
Texas . {Paltlculate ‘J=Hour**. - 200 - ben
L ~ 1-Hour* 400 - _
Fedéral 8-Hour* = 10,000 9. 10,000 9.
and 1-Hour* 40,000 35. 40,000 35.
Texas PR ‘
. Ozone ) . ) : )
Federal i 1=Hourt 235 .12 235 12
' 4 1ic 6-9 a.m. 3-Hour* 160 .24 160 .24
ang . (Non-Methane) -
Texas Co Annual 100 .05 100 .05



CORPORATION
TABLF 33. DAILY AVER

[ =)
S
SULFUR LICYXIDE (UG/M¥k3) HY
SITE 122

DATE
JUl 21 2.9
JUL 22
JUL @2 ¢ .0
JUL 24 2.2
JUL @5 A.a
JUL ¢6 2.0
JUL @7 2 .¢
JUL 286 2.0
JUL ¢S 2.2
JUL 1@ Q.2
JUL 11 d.0
JUL 12 .0
JUL 12 2.2
JUL 14 2.2
JUIL 15 e.¢
JUL 1¢& .7
JUL 17 e.e
JUL 18 2.8
JUL 15 7.2
JUL =2 AN}
JUL 21 2.0
JUL 2z ¢.2
JUL 23 A2
JUul 24 ¢.e
JUL 25 2.0
JUL 26 2.0
JUL 27 Z.e
JUI Z& 2.2
JUL 2¢ d.¢
JUL 3% Ao
JUL ¢l 2.2

UL €1 =21 2.0

AGKS FOR JUL 1 12~¢ THRU JUL 31 19&¢

DROIEN SULFID= (U3/M¥%3) METHALE (UG /M2 )X 1asdk-1)

.

o e e

(o]
]
L]

* e



J

el

JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUIL
JUL
JUL

7]
1

11

1z

12
14
1c
15
17
1&
¢
21
e
23
Z4
<5
2
<7
2z
b3S
S

JUL &1

CORPGRITION

TOTAL

UL 21 -1

SUGPENDEL T"ARTICULATE (UG /M7

I1.¢
23.¢
€7.e

4G .8

TARLY

33.

DATLY AVWEAGLS

T
WOE

JUL



CORPORKRTION
TABLE 34. THE FIVE MAXIMUM INDEPENDENT SLIDIMG AVERAZES #0R JUL 1, 1282 - JUL 31, 19€¢

124"

SULFUR DIOXIDE (UG /mxxz)
2-HCUR

1 1( 2:2¢- 2:00) 2.0
<. 1( 5:00- g:0¢) 2.0
2.7/ 1 E:pe-11:00) 2.2
4 2(12:26-15:22) 2.0
v £(15:20-18:2¢) 2.0

i

aULFUR DIDXIDE (UG/v*=xZ)
26 -HOUR

1. 7/ 2(11:22-11:22) 2.0
c.7/ 4(11:02-11:00) 3.0
s 7/ 5(11:22-11:00) z2.¢
4. 7/ 3(11:9¢0-11:022) 2.2
.7/ 7(11:ee-11:a¢) 2.2

TGTAL SUSPENDED PARTICULATE (UG/M**3)
' 4-A5U1%

1. 7/17( 2:00- 2:02) 94.¢
S.o7/11( @ieie- z:e2) v2.¢
S 7/59( 2:23- Z:06) GT.2
. 7/ 5( 2:40- 2:79)  56.0
S. 7/14( 2:22- 2:08) H4.@



CORPORATION
TAELE 34. TEE FIVE MAXIMUM INDrEF®NDENT SLIDING AVERAGHE:Z ®OR JUL 1, 1=2¢ — JUL *1, 1884
(cont.)

HYDROGEN SULFIDE (U3/NM*%C)

1-HOUR

ITFE P23
1. 7/14(11:20-12:¢2) 7.2
L. /e (17:00-14:07) 2.0
c.7/7 1( 23990~ 2:0d) %2
4.7/ 1( 3:90- 4:22) a.¢
7/ 1( 1l:2¢- 2:¢2) e.0

METEANE  ({U3/M*kz)x1ess®—1)
5-3 AM

[9F 233
1. 7/22( 8:22~ 2:¢¢) 195.¢
v. 7/25( Figd- G:2€) 174.2
S. 7/ EB( E:120- S:20) 1€5.€
4. 7/19( €:00~- S:20) 165.2
s, /28 ( 3:02- Si10é#) 141.56

SULFUR DICXIDE \U MR )
1-1C

[TF 2ez
1. 7/ 1( &:32- 1:20) 2.2
o 7/ 1( 1€~ 2:00) 2L
L7/ 1 eige- Fi2e) 2.e
1.7/ 1( E:du- 4:00) ¢.2
v/ 1( B1dd- €:22) 2.8

Gyl



CTORPORATION

TN S~
M) N
RIS ¢
ERENN
2.
NG
[SARN
oD~
——
<5 N e}
j=R=
—
N
[eNesl
— N\
]
oo N
oo~
€9
R
ooa
o O
-
(s
bx:
[a ™)

AG*5 OF
2z
LR N

BOURLY AVER
TRAILER NC.

TAFLE 35.

146

<4

&)
W

N
[a¥]

1

ECUR

11 12

12

fe}

rY

<

SRS
SR
&S
N W
[
=
NN
[SERNN
SN
SN
[N
™~
=
(o]
@
(S
=
Q
&
=
]
8
RS

MRRNTIN VRN D ONEED NS
VSIS ISR S IV S R S S S AN SRR
SRR R RS TR SRR SIS ISR
SRR IAITINTLE VIR
SSTOQVNT AN RCITINESS
SRR S SESESE SIS RS RS I W
ESAPATEHTITANIS &
ST UNANET IR RS
NN T IS IS DS

NSRS RSB ENS RS BN SIS BN IS BN IR SN IRV

QEVIAVUISINIAARETIION

SR Q ISR IS I NI IV IS IS BN NN

VWV [SSENSS

@
12

NIV QIIV NS X

® @s ©5 .9% sa e¢ oo O 20 es ec 65 a6 26 8 ee ee s

SR TN RN R

TN OATOONVESEITWNNQANSONNDON T
VAT AZAINMNMSEII[NVRWDQAINSVNS SN

w@ﬂ@@ﬂ&@@ﬂ
SN OCR R S
CADOTSD WS
RGN T RN S S
SEINSIS eSS
NSRS &S
L N TR
PRRE DS S &S
TSNS CE NN
LENE QNS S NS
RN I B LS
LN NS
SRS OSSN &S
EETROOE S
SHNLINeTe SeS
LOTEETE RS
Zl@@@@@@?@
NSO DI WD
OO DN
v oo be

W@@QJ@Z%ZG
S e

[N IS

&S

RO N{GIAO FRR N NI T IR FER - TS BN RIS R N L PR YL TS NG S

4 O o

(7

19}

A

&

¢

¢

YEAN

He7

tRVATICONS =

"

OFS

TOTAL NUMEER OF

RCUR

TEE

ALIPRATICN FOR

~
v

CATES

INDT



CORPORATION

~~
L]
B}
a
O
6]
N
-~~~
[NR]
%
K18
e
2o
~
ch
=
~—
[y
=~
4
&)
1
-
-
w

e
"y

EYLROS
PERICD( 7/ 1/82 TO

L2y
(@]
vz
[ ]
th
<
[4=T]
e
=1 .
< O
=
St
o
oo i
jom e
QO r—
T o<
33
B

TABLE 35.

7/21/R7)

A0UR

1z

17 1

1€

1¢

14

13

11

12

[0}

N

aY

&

N

—t YD T

~

TaNoSaNTESED
TR SeSNsSS
AR NES
DV RNSIES SRS E S
T AR HSsSocas
SIS IS IOV SIS NS B GRSV
/IS S
SRSV ..@Qﬂcﬂyg
SIS SNV ..@8@@2
S AV RLQR S
IS IS IV EEGS LSS BN QIR o
SIS
[[SIESSRAS IS B AN BN EGN IRAN]
e ee ee se ou oo se es se o

0

9]

SSRGS B SNV

QHmONIVINITeES

¢
2
2
g
%
o

N ~,
Jote o

[RRIICSIN

2

QLN (e

[DRD

I SIS B

f‘
]
2

[SSINNENN

(NN

NS

S W

ISURSNENN]
[NSRSNENS
SISV
e

QIS

[SSRSS IS
[ SRS RN

[N

SSENNERN]

T T

SIS TENSERO M VNI

ISR S

S&S S wRW

SIS IS S ENN RN

[SS IRV VEEON TSN

VSO QRS

NS QIO S

[SS I ENSER SV IO IS I

NS sW

NSRS GV SRS

INSESUNGURNS BN
IS BBV GV N

ASIONENS IO TNNE

SN DO S

20 ec oo 03 00 e

STNURNV S NNV

- s (N

DU RWCRNR TN
MY URT IR
N R N N N S IS )
I N N AV SN Y]
NERLESIR®
RS TSI SRS ISR
[SES ISR SIS )
TN QLN
STRN NS W
T AL I QI
NMAaMm NN QSN
ST VNS RAOAT™
DET SRS
wzﬂvﬂﬁeﬂﬂ
[ RSN IR S AN G
wQQWGQZ@@
[sNE CSROS IR WS IS B B o oV
SESESISE EIRNESRS

ISRV

DN

ee oo e

NS IR

[

2

o~

OFSERVATICNS

inl
CF

NUMF ER

INDICAT2S CALIERATION FOR THE

TOTAT,

FOUL

147



et g et pes e e e s

T S SO g N TR I U L S RE NN

CTORPORATION

8h1

AN SEEN IO IS LY - NI AR

TAFLE 35. HOURLY AVERAGES OF METHANE((UTI/ME44)512%%~1) (cont.)
TRAILER NO. = 32 PIRIOD( 7/ 1/¢€ 10O 7/21/8%)
: HOUK
: 1 2 2 4 5 6 7 8 9 1¢ 11 12 13 14 1% 15 17 18 1% 2¢ 21 2z 23 24 MFa
Ay
97 ¢5 GFf 123 : 98 122 1@2 162 97 95 93 G2 104 :
, : 116 Q€ 94 94 393 94 G4 G4 <4 94 94 24 i
2 ¢4 102 128 :125 124 129 114 GSS 97 96 G5 95 95 95 g5 G4 94 G5 g5 505 Ug .
99 123 127 102 $120 119 118 122 163 092 98 G?7 ©7 97 97 ©8 93 OG8 99 22 121 $9 GR 19
Q% g9 99 1e1 :165 156 17% 166 122 113 102 121 123 97 97 &7 Y8 98 S8 1¢3 1£4 397 3297 .11
GG S8 199 97 : 54 93 63 93 92 G2 G2 Gz 9 Gz G2 S1 91 Yyl 9z ST G4 94 94 <
93 S2 92 93 1118 11€ 126 123 15 $7 192 97 95 GE& 95 Q2 92 o2 &1 =2 97 122 @98 1v
115 121 129 1e2 :121 115 132 151 109 97 S7 S€ G55 95 94 <4 94 93 G4 8% 96 58 1p¢ 1
197 11€ 117 117 :122 122 145 123 106 35 85 97 95 Y4 04 G4 L2 g1 Q2 93 =f£  9E G 1
98 1¢7 124 11€ $119 121 124 139 121 99 1¢6 1€% 121 099 ©5 95 0% 95 g5 98 99 11 12Z 10
137 109 122 1¢4 :113 117 122 1:2@ 108 93 128 97 95 94 G3 9z 2 0% 93z 98 199 12¢ 1@7 1.
123 120 125 125 = :117 111 114 195 192 99 9% 97 95 93 98 95 95 G5 95 G388 97 357 9& 16
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CXITI. AUGUST MET,H-ANE_» BAG SAMPLING "PROGR’AM' .

Grab -bag samples are collected bl—weekly and analyzed
for methane The ambient alr samples are collected in tedlar
bags using a metal bellows pump connected to the. amblent sample;

:‘manlfold Each bag sample is collected over a three hour perlod

, , - The bag samples are returned to Austln for analy51s

for methane concentratlon The analys1s is performed on elther

a. Bendlx 8202 or a Basellne Industrles Model 1030 gas chr omatograph
u>1ng a flame 1onlzatlon detector The mlnlmum detectcble llmlt
~using th1s technlque is less than l ppm R

: ReSults‘of_the hag:sampling'analySes are:given'beIOW:‘

Date | Time,ﬂ % : Methane'Concentration (ppm)"
8/ 5/80 0600-0900 212
'8/22/80 0600-0900  2.20
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| TABLE 36.
DOWNTIME HOURS FOR CHOCOLATE BAYOU. TEXAS, 1980
| (AUGUST)
SITE 833
DIGITIZING
DATE SYSTEM  SO02 H2S CH4 TSP
e

8/11
8/1z
8/13
8/14
8/15
8/16
8/17
8/18

.. 8/19.

- 8/20
g/21.
8/22
8/23
8/24

~ 8/25

- 8/26

8/27

8/28
8/29
8/20
8/31
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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 AIR QUALITY STANDARDS (AUGUST)

Special ng/m? ug/m?
Agency Pollutant Conditions Primary {PPid) Secondary (PPM)
. (
Federal SO2 Annual 80 .03
and g 24-Hour* 365 .14
Texas ' 3-Hour* --- 1300 .5
[ A1l Counties 30-Minute** 1061 .4 -
SO2 Except
Texas ! Harris,
Galveston 30-Minute** 743 .28 -——--
L Orange,
Jefferson 30-Minute** 849 .32 -——
Federal Particulate ' Annual¥%or 75 60
and { 24-Hour* 260 150
Texas A
' 5-Hour** 100 ---
Texas {Particulate 3-Hour*#* 200 -
1-Hour¥* 400 ke
Federal C 8-Hour* 10,000 9. 10,000 9.
and 1-llour™ 40,000 35. : 40,000 35.
Téxas
Photochemical Oxidant
Federal 1-llourt 235 .12 235 .12
g Ine 6-9 a.m. 3-Hour* 160 .24 160 -24
an (Non-Methane)
Texas NO2 Annual 100 .05 100 .05

* #Not to be exceeded more than once per year.

**Texas special regulations. Single plant source may not excced these ambient levels in
Texas at any point, at any time.

wEEGeometr ic Mean.

+The expected number of cexceedances not to occur on more than one calendar day per year.
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TABLE 38. DAILY AVERAGES FOR AUG 1 1980 THRU AUG 21 198¢

SULFUR DICXIDE (UG/M**3) - HYDROGEN SULFIDE (UG/M*¥*Z) METHANE ( (UG/M**Z)X10%*~1)
SITE 033 R : IR 033 S B S P33

DATE B o L | o
AUG 01 2.0 2.0 108.4
AUG @2 o '
AUG 03 i
AUG 04 .
AUG @5 2.0 2.0 91.7
AUG 06 9.0 0.0 97.0
AUG @7 2.0 0.0 106.3
AUG 28 0.0 0.0 116.0
AUG @9 0.0 0.0 98.6
AUG 10 2.0 0.0 108.6
AUG 11 2.0 2.0 96.3
AUG 12 0.9 2.0 g2.9
AUG 13 2.0 0.0 100.1
AUG 14 2.0 2.0 . 94.6
AUG 15 0.9 0.0 90.8
AUG 16 2.0 9.0 91.8
AUG 17 0.0 0.0 2.3
AUG 18 0.0 2.0 G2.4
AUG 19 2.0 0.0 g2.8
AUG -20 0.0 2.0 95.2
AUG 21 2.0 0.0 99.5
AUG 22 0.0 SRR 111.9
AUG 23 2.2 L 127.6
AUG 24 0.0 g 117.7
AUG 25 0.0 ) 132.1
AUG 26 2.9 G 117.2
AUG 27 0.0 0.0 110.4
AUG 28 0.0 0.0 192.5
AUG 29 2.0 0.0 95.6
AUG 30 2.0 0.0 93.3
AUG 31 2.0 0.0 92.7

AUG 21 -31 0.0 0.0 192.3

p— .
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TABLE 38. DAILY AVERAGES FOR AUG 1 1980 THRU AUG 31 1980 (cont.)-

TOTAL SUSPENDED PARTICUIATE(UG/M¥%3)
SITE 033

AUG 87  33.0

AUG i3- v46.@»
| AUG le o 65.0v
AUG 19 5.0

AUG 22 es.b_

AUG 25 71.0

AUG 01 =31 52.1



. AR IP | L O A
RCRAAE T
CORPORETION

TARLF 39. THE FIVE MAXIMUM INDEFENDENT SLIDING AVERAGES FOR AUG 1, 198@ - AUG &1, 1930

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

1. 8/23( 8:00-11:00) 1.6
2. 8/ 1( 6:00- 9:00) 2.0
3.8/ 1( 9:00-12:00) 2.2
4., 8/ 1(12:00-15:00) 0.0
5. 8/ 1(15:20-18:08) 7.0

SULFUR DICXIDE (UG/M*%32)
24-HOUR

1. 8/22(11:00~-11:00) a.1
2. 8/ 5(11:00~11:29) 0.9
3. 8/ 6(11:02-11:009) 0.0
4, 8/ 7(11:00-11:00) 2.0
5. 8/ 8(11:00-11:09) 2.0

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

1. 8/10( ©:20- 0:¢0) 82.¢
2. 8/ 1( 0:20- Q:00) 73.0
3. 8/25( 0:02- Q:¢4) 71.0
4, 8/22( 0:00- @:08) 65.0
5. £/16( 2:20- 2:09) 65.0
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TABLE 39, THE FIVE MAXIMUM INDEPENDENT SLIDING ‘AVERAGE‘S FOR. AUG l,i 1980 - AUC 31, 1980
(cont.) . - ' s

HYDROGEN SULFIDE (UG/M¥%3)

, 1-HOUR
SITE 233 _

1. 8/ 1( 2:00- 1:00) 2.0

2.8/ 1( 1:00- 2:020) 0.0

3. 8/ 1( 2:20- 3:00) 0.0

4. 8/ 1( 3:00- 4:20) 0.0

5. 8/ 1( 5:00- 6:00) 2.0

- METHANE  ((UG/M*%3)X1@%%~1)
C€~9 AM

SITE 233 s

1. 8/25( 6:00- 9:00) 213.3

2. 8/23( 6:00~ 9:00) 188.3

3. 8/26( 6:@0—.9:093 180.0¢

4, 8/27( 6:00- 9:00) 157.0

5. 8/ 8( 6:00- 9:00) 139.6

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

o o o e, o s e e e e i e o S e e G B e e G S e S i W W e e S0 o

1. 8/23(10:00-11:00) 5
z. 8/ 1( 1:00- 2:00) 0
3.8/ 1( 2:00- 3:00) 0
4. 8/ 1( 3:00- 4:00) @
5.8/ 1( 0:¢0- 1:00) @

—— e = o o -— - o o o
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" TABLE 40. ~HOURLY AVERAGES
| TRAILER NO. - 33
< = 4 5 6 ‘7 .8 9
1€ 119 130 - aV:IQB“llﬁ 129 170
S 91 92 -+ 91 91 92 92
9z 92 S3 i 93 100 116 117
108 194126 2127 130 123 135
113146167 . 2134 132 130 157
113 115 112 :106 107 111 108
c2 92 1¢0¢ :117 111 121 114
99 122 96  : 96 95 96 101
¢3 92 93 : 95 95 96 98
94 95 G9  :110 114 145 144
g5 96 99 107 103 99 102
‘g2 93 98 i 91 91 98 o1
€1 91 91 :93 93 96 96
61 9192 . :.98:101 95 92
9% 92 g7 : S84 99 95 94
92 92 94 :93 97 97 95
g8 - G795 T 86 181 102 102
86 100 105 Soon112 198 111 127
123124 129 2145 13% 122 124
‘124 137 ‘118 3140 162198 208
129 128 127 1129 127 129 137
111 136 154 3143 175 245 20
112 104 198 145 157 179 204
87 »9?5 97 18 141'159‘171
99 124 110 104 120 141 113
84 103 98 .,99.194’19_ 93
98 97 92 : 02 94 93 04
o1 91 91  :93 93 95 96

OF METHANE((UG/M*%3)X1@%%-1) (cont.)
PERIOD( &/ 1/80 TO 8/31/80)

HOUR

16 11 12 13 14 15 16 17 18 19 20 21 2z 3 24 MEAN

160 181 99 98 97 96 93 S3 92 92 93 94 98 103 101 108

91 90 90 98 96 92 96 91 93 91 99

91 91 92 93 92 &1 92 91 91 92 91 93 94 92 93 92
95 94 94 0% 092 Cr Gz 94 94 94 97 102 95 104 99 97

123 94 94 94 95 94 95 97 98 100 100 103 106 109 111 186

126113 111 115 110 183 97 97 98 98 99 98 97 107 110 116
198 98 91 91 91 90 92 90 92 98 €1 95 91 91 91 99
112 109 108 108 168 111 113 113 110 112 110 1@9 109 112 112 109

95 94 92 92 94 94 9z 91 92 92 93 96 196 98 1092 96
92 92 g1 91 91 S1 91 91 92 91 61 S1 93 95 97 93

122 95 94 92 9161 ‘91 91 91 9@ 9¢ 91 91 91 93. 100

95 92 91 92 92 92 92 98 91 92 92 94 95 92 91 95
92 61 91 91 91 9¢ 9o S1 91 96 99 98 S@ S1 91 Gl
92 91 91 91 92 92 92 92 91 91 91 91 91 91 91 = 92

92 91 .91 91 91 91 91 61 92 g2 ¢l 92 92 92 92 g2
.92 9z 92 92 92 9z 9z S1 91 91 S1 91 91 91 92 a2

93 g2 92 92 92 61 91 91 91 91 91 &1 92 3I?7 94 93

99 95 93 92 92 92 92 91 91 91 S1 93 Y4181 98 9%
120 97 93 93 93 923 93 93 93 93 92 95 96 95 96 = 99

112 102 102 103 107 111 107 105 103 104 102 102 102 103 107 112
175 143 121 114 107 102 104 105 104 102 1¢2 102 104 114 118 128

127128 110 109 165 118 113 127 197 105 125 106 104 124 108 118

1787123 116 122 114 107105 102 99 98 190 111 121 121 124 132
143 112103 98 99 99 100 101 102 101 128 101 99 194 105 = 117
136 106 97 97 100 10€ 126 101 98 97 97 191 120 104 111 110
194 96 108101 95 96 9€ 98 96 95 94 95 96 96 95 103

108 147 113 162 97 95 94 93 92 93 04 95 92 92 95 100
96 94 94 93 9z 93 g2 92 9r 91 G2 €1 91 o9z 92 . 93
93 93 92 92 92 ©2 92 92 92 92 94 94 93 94 93 o3

199’114‘1 2z 125 119 1@3 98 98 97 96 96 95 95 9“ 9t 96 98 99 100

 poTarL NUMBFR oF OB)FRV?TION: = 654 o MEAN'= 1a2 3
: INDICATES CALIBRATION FOR THE HOUR S :
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 XIV. ' SEPTEMBER. 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 ﬁhree-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 IndustrieszModel 1030 gas chromatograph
using a flame ionization detector. The minimum detectable limit
using this technique is less than 1 ppm. o ‘

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



TABLE 41. : .
DOUNTIME HOURS FOR CHOCOLATE BAYOU, TEXAS, 1980
‘ . (SEPTEMBER)
SITE 833 _
- "DIGITIZING R
DATE SYSTEM S02 H2S CH4 TSP

n

1T RIIT®) 181181 19119 1®1 181 |a

9/11
9/12
9/13
9/14
9/15
9/16
9/17
- 9/18
9/19
9720
9/21 -
9/22
9/23
9/24
8/25
9/26
9/27
9/28
9/29
9/30
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 DoWntime Sﬁmmary for Septémbéf 1980

During Septeﬁbef; the data capture rate for all
parameters at site 033 averaged 93 percent.

A power failure on September 3-4 resulted in approxi-
mately 17 hours of system downtime as well as the loss of the
TSP sample on September 3. An air conditioner failura caused
the loss of the TSP samplé on September 30.
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. _ TABLE 42.
FEDERAL AND TEXAS STATE AMBIENT AIR QUALITY STANDARDS (SEPTEMBER)

Special , L R ug/m o Cuglmd

Agencyv 'Péllutent ‘,. Conditions - v - Primary (PPM)E S Secondaryk . (PPM)

Federal 50, ' - v - Annual 80 .03
| Texas e PR © 3-Hour* o —ee 1300 5
| ', " ALL Countles ~ 30-Minute** 1061 Y
80, Except o S - B -
Texas | EEE R Hariis,‘i ‘ , U . o ‘ :
Galveston 30-Minute**, ',7&3. ) . ..28 L ——en

oOrange, PRI | S
, Jefferson ' 30-Minute**. . © 849 : 32 I
"Fede:al Particulate ’ S ' : o Annualﬁ** . 750 SRR E B *60:'?
g 24-Wowr* 260 . 150
w000 B et
- 3~H¢ 200 T Cmds
'.Lfﬂbﬂf**: 400 - ' L e

8-Wour* 10,000 9. 10,000 9.

. Federal
l-Hour* 40,000 35. 40,000 3s.

fTexas- {Pa1ticulate
and {
“Texas L : o : - - R '
, : 1-flourt 235 .12 23 L2
Ozone : , - : o ' RN e -

& HC 6- 9 am.  3-Hour*’ 160 .24 160 : -24
. cané | (Non- Hethane) EETS T S T R TR
Cfesas (M0, Aml 200 05 w0 05

*Not to be exceeded more than once peﬁ*year.:
**Tean‘special regulations;_ Single p]ant ‘source may not exceed these ambient levels in
‘Texas at any point, at any time ‘ '

***Geometric Mean.v : B B ; . _ ,
“IThe expected number of exceedances not to occur on more than ‘one calendar day per year.
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§ TABLE 43. DAILY AVERAGES FOR SEP 1 1980 THRU SEP 30 1980
SULFUR CIOXIDE (UG/M%*3) . HYDROGEN SULFIDE (UG/M**3) METHANE ( (UG/M*%Z)X 1@%%-1)
SITE 233 . 833 ‘ . 233
DATE , S ' ‘ o ' e
=== === - === ____================_=__==_"____=======2=========__-_—=;==———====================
SEP 91 2.0 2.9 - ' 83.5
SEP 02 0.8 6.9 95.4
SEP 03 9.9 6.9 129.8
SEP 94 0.0 9.0 128.8
SEP 05 6.0 8.0 100.4
SEP 06 2.9 2.9 95.7
SEP 07 6.2 0.9 91.3
SEP 08 0.0 6.0 92.2
SEP 09 2.9 8.0 126 .9
SEP 10 2.0 2.9 129.8
SEP 11 2.0 2.0 117.1
SEP 12 8.0 2.0 112.6
SEP 13 0.0 6.0 128.9
SEP 14 0.0 6.9 125.0
SEP 15 0.2 0.9 116.1
SEP 16 6.0 2.0 131.3
SEP 17 0.0 0.6 97.7
SEP 18 2.9 0.0 '92.0
SEP 19 2.0 2.0 198.8
SEP 20 0.0 2.0 990.3
SEP 21 . 90.0 2.0 87.5
SEP 22 6.9 0.0 89.90
SEP 23 0.0 2.0 100.3
SEP 24 0.0 2.0 108.5
SEP 25 0.9 2.0 97.1
SEP 26 2.9 0.9 1905.4
SEP 27 2.0 2.0 S7.7
SEP 28 2.9 0.2 87.4
SEP 29 0.0 8.0 88.6
SEP 380 = 0.0 .1 161.6 _ - ,
et P e R S PR S P P s e e TR T
8.9 2.9 104.3

SEP 01 -30



CORPORATION

TABLFE 43. DAILY AVERAGES FOR SEP 1 1980 THRU SEP 3@ 1982 (cont.)

TOTAL SUSPENDED FARTICULATE(UG/M**3)
SITE 833

SEP 06 28 .0

SEP 99 38.0

SEP 12 64.0

SEP 15 73.0

SEP 17
SEP 18 31.0

SEP 01 -30 37.8

G91
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SITE

CORPORATION

TABLE 44. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR SEP

833

1. 9/
2. 9/

3. 9/

4. 9/

:00- 3:00)
:60- 8:00)

:00-14:09)
:00-17:00)

=D O

1(
1(
1(
1(
1 (

5. 9/

-

SITE

833

:00-11:00)

—— - S G G G - - - —— — T - G oo St -

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

1, 1980 - SEP 36, 1980

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

1. 9/
2. 9/
3. 9/
4. 9/

5. 9/

1( 0:00- 0:00)
2( 0:00~- 0:00)
4(16:00-1€:00)

5(16:00-16:00)

6(16:00-16:00)

e o e - e e s - —

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

= S G A - > B O - G - —— S G > T - —— > - - - >

1. 9/15( 0:00- 0:00)
2. 9/12( 0:00- 0:20)

3. 9/

9( 9:00- 9:00)

4, 9/24( 6:00- 0:00)
5. 9/18( 0:00- 0:00)

- o — - T S o — — T - e - . - ——_— — " I G S - —— T ——— > — - - B R
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TABLE 44. THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGE% FOR SEP 1, 1980 - SEP 30, 1980
(cont.) _ » T
HYDROGEN SULFIDE (UG /M*x*3Z)
1-HOUR
SITE 033
1. 9/30( 8:00~ 9:080) 1.0
2. 9/20( 9:00-10:00) 1.0
3.9/ 1( 2:00~- 3:00) 2.0
4, 9/ 1( 3:00- 4:00) 2.0
5.9/ 1( 1:00- 2:00) 0.0
METHANE ((UG/M**S) X 1@**—1)
6-9 AM
SITE 033 :
1. 9/16( 6:00~ 9:00) 223.0
2. 9/14( 6:00- 9:00) 202.6
3. 9/ 3( 6:00~- 9:20) 180.0
4, 9/13( 6:00- 9:0@) 174.0
5. 9/10( 6:90- 9:00) 172.6
SULFUR DIOXIDE (UG/M**B)
, “ 1-HOUR
SITE 233
1. 9/ 1( 0:00- 1:99) 2.0
2. 9/ 1( 1:00- 2:020) 2.0
2.9/ 1( 2:00- 2:00) 2.0
4., 9/ 1( 3:00- 4:00) 2.0
5.9/ 1( 5:00~- 6:00) 2.0




conPoRaTIGN

HOURLY AVERAGES OF SULFUR DIOXIDE (UG/M%*3)
TRAILER NO. - 33 PERIOD( 9/ 1/80 TO 9/30/88)

TABLE 45.
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n HOUR =
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HOURLY AVERAGES OF HYDROGEN SULFIDE (UG/M**3) (cont.)

TRATLER NO. - 33 PERIOD( 9/ 1/80 T0
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DAY

COTDU W AN -

93
93
124

96

100
93
160

94

127
116

112

105
153
103
112
93
91
97

105
87

88
93
109

96

J_'105

92

91
87

99

191 192 104 105

93
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116

96
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92
92
95
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167

119

146
131
106

83
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95

192

87
87
g1
169
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100
91

- 89

88
104
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HOURLY AVERAGES

TABLE 45.

94
83
123

107
92
88
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96

131

157
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94

91
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105
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TRAILER NO. ~-

94

99

182
167
128
95
88
91

157
171

138

128

174
208
120
450
116
100
110

88

99
87
143

169

101
93
93
on

93

33

83
182

158

117

102
88
98

166

192

131

154

265

210

136

339
146
98

125

88

88

86
125
140
126
137
98
87
92

OF METHANE ({UG/M¥%3) X 10%%-1)

PERIOD( 9/ 1/8¢ T0 9/28/88)

10

93
99
135

138

98
Q7
88

91

148
187
134

183
199

154
143
151
113

91
59 132
87

159
a7

95
118

122

116

102
111
86
90

:109 115 112 108 112

11

93

94

126
144

85
100

89

88
151
162
125
168
119
133
113
1065

92

9@

87
87

89 .

114

96 -

112
118
86
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108
112 119 130 132 129 108 99 96 96 96 95 97 95 96 g7 97 99

TOTAL NUMBER OF CBSERVATIONS = 672
5 INDICATES CALIBRATION FOR THE HOUR ’

HOUR
12 13 14 15

93 93 93 92

‘94 93 93 93

195 97 98 91
117 112 107 103
92 91 91 91
93 95 94 95
89 B89 89 89
88 89 89 89
129 103 165 128
135 1206 109 183
117 162 98 102

: :lpaciet

125 i11 107 108

88 98 97 97
106 103 109 106
96 98 100 124
82 93 92 93
990 90 90 89

115 164 98 99

87 87 88 99
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89 98 90 89
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89 89 89 88
89 88 92 92

111 163 109 97

198 11z 106 168
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86 86 87 87
161 98 108 109
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RADIAN

XV. OCTOBER METHANE BAG SAMPLING PROGRAM

Grab-bag éamples 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)
10/4/80 0600-0900 2.68
10/31/80 0600-0900 , - 2.05
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, TABLE 46.
DOWNTIME HOURS FOR CHOCOLATE BAYQU, TEXAS, 1980
. (OCTOBER)
SITE #33
. DIGITIZING
DATE SYSTEM S02 H2S CH4 TSP

18/ 1 ]
10/ 2
16/ 3
18/ 4
16/ 5
10/ 6
190/ 7
16/ 8
18/ 9
18/16
10/11
18/12
16/13
10/14
16/15
16/16
16 /17
18/18
18/19
10/20
18/21
18/22
i8/23
10/24
16/25
10/26
16/27
16/28
10/29
16/30
10/31

EIABREIREY

ISl 1@ 181191 181 18|

GQQQQ&&QG&S@SQQQQ@QQ&QQ@&N&@SQG‘
S|
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]
(o)
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w\
A
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CAL TIME

DATA CAPTURE o
RATE (%) 180 99 100 120



RADIAN

Downtime Summary for October 1980

Data capture rates at site 033 in October were
excellent, averaging 99 to 100 percent for all parameters.

A leaking methane tank on October 6 caused three hours
of system downtime. Three hours of H;S data were lost on
_Octobér 10 due to repairs made on a leaking H,S regulator.

, - Multipoint calibrations of all analyzers were_performed'

- ort October 14. The air sampling manifold was also cleaned on the
-same day. The RAD-I air flow regulator and air pump,were'cléanéd
ori October 20. _ : ’ o ‘ ' SRR |
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TABLE 47.
FEDERAL AND TEXAS STATE AMBIENT AIR QUALITY STANDARDS

Special © ug/m? ug/m?
Agency 'Pollutant Conditions Primary (PPM) Secondary (PPM)
¢ ' : |
Federal SO2 Annual 80 - .03
and | ‘ ' 24-Hour* 365 ' 14
Texas 3-Hour* - 1300 .S
A .
i All Counties 30-Minute*¥ 1061 4 “---
;502 Except
Texas 1 Harris,
Galveston 30-Minute*¥ 743 .28 -
- Orange, ;
Jefferson 30-Minute¥* 849 .32 -
" Federal Particulate ‘Annual¥** - 75 60
and { ' 24-Hour* 260 150
Texas ) ‘
' 5-Hour** 100 S
Texas '{Partlculate 3-Hour*¥* 200 -——-
) ‘ P R . I-Heur**, 400 o i . -——

Federal co : 8-Hour* 10,000 9. 10,000 9.
and 1-Hour’ 40,000 35. 40,000 35.
Texas: . :

1-Hourt 235 .12 235 .12
L Ozone . : ) . . . . .
Federal | .
o { nc 6-9 a.m. 3-Hour* 160 .24 160 -24
an | (Non-Methane)
Texas No, Annual 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
Texas at any point, at any time.

*%kkGeometric Mean.
+The expected number of exceedances not to occur on morée than one calendar day per year.
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TABLE 48. DAILY AVERAGES FOR OCT 1 1988 THRU OCT 31 1980
SULFUR DIOXIDE (UG/M¥%3) HYDROGEN SULFIDE (UG/M*%3) METHANE ( (UG/M#%2)X18%%-1)
SITE = 933 | . 833 033
DATE |
0CT 21 0.0 0.0 1.8
0CT @2 0.0 2.0 102.3
0CT 23 0.9 0.9 183.4
OCT 84 2.0 0.0 106.6
0CT 85 0.0 2.0 107.8
0CT 86 0.0 2.0 97.9
oCT @7 0.0 0.0 134.3
0CT 28 0.2 2.0 105.8
0CT @9 0.0 0.0 100.3
OCT 10 2.0 9.3 143.7
0CT 11 0.9 0.0 98.8
0CT 12 1.0 2.0 103.7
0CT 13 2.9 0.0 116.7
OCT 14 8.0 0.0 92.0
0CT 15 0.0 0.0 77 .0
0CT 16 0.0 0.0 74.8
0CT 17 9.0 0.9 71.7
oCT 18 0.0 0.0 75.4
0CT 19 .0 0.0 90.9
0CT 20 2.0 0.0 94.1
0CT 21 1.3 9.0 107.0
0CT 22 8.4 9.6 188.5
oCT 23 2.0 0.0 138.2
OCT 24 0.0 0.2 93.5
0CT 25 .0 0.0 116.8
0cT 26 2.0 0.0 106.5
0CT 27 0.2 0.0 74.4
0CT 28 2.0 0.9 9.9
OCT 29 8.0 0.0 87.5
0CT 30 0.7 0.0 186.2
0CcT 31 2.6 2.0 139.6
0cT 91 -31 2.2 | 0.0 101.8

S/1
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CORPORATION : ,
TABLE 48. DAILY AVERAGES FOR OCT 1 1986 THRU OCT 31 1988 (cont.)

9.1

TOTAL SUSPENDED PARTICULATE(UG/M**3)
SITE 033

OCT 83 68.9
ocT 08 47.0
OCT 89  46.8
oCcT 12 77.0
ocT 15 34.6
ocris 430
0CT 21 : 64.0

oCT 24 45.0

2+ 4+ttt Tttt Tt It 2 P P 2 Pt Pt 2t P+ A 2t S+ > 2+ 2 > -

0CT 81 =31 51.0
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TABLE 49. THE FIVE'thlnum’IuDEPEﬁbENT*SLIDING,AvERAcEs FOR OCT

SITE 233

1.10/23( 8:20-11:00) 15.6
2.19/21(11:00-14:008) 9.6
- 3.10/12( 9:00-12:00) 8.0
C4.,10/20(11:00-14:00) 5.3
4.3

SULFUR DIOXIDE (UG/M¥¥3)
o 3-HOUR

1, 198¢ - OCT 31, 1980

5.10/31( 7:00-10:60) 4.3

- SULFUR DIOXIDE (UG/M**3)
: : , - 24-HOUR '
SITE @33 o :
: 1 1@/22(11.@@ 11: ze); 2.3
2. 1m/2o(14%@e 14:00) 1.1
’ 1.1
5 1@/ 7( 9'9@ 0 @ﬂ)'" e
IOTAL SUbPENDED PARTICULATE (UG/M**S)
24-HOUR -
SITE 0933
1.19/12( ©:00- 0:29)
2.19/ 3( 9:00- 2:00)
2.10/21( 0:00- 0:00)
©4.19/30( 0:00- 2:00)
- 5.19/ b('ﬁ'ﬂﬂ' 0:00)
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SITE 033

P e b e

CORPCRATION
TABLE 49.

THE FIVE MAXIMUM INDEPENDENT SLIDING AVERAGES FOR OCT

(cont.)

1.10/10( 5:80- 6:80)
2.18/ 2( 8:09- 9:00)
3.18/10(16:00-11:00)
4.10/ 1( 3:00~- 4:00)
5.10/ 1( 2:00~- 3:00)

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

1, 1980 - OCT 31, 1989

SITE 833

1.16/23( 6:00- 9:28)
2.18/18( 6:60- 9:00)
2.10/31( 6:68- 9:00
4,18/ 7( 6:00- 9:89
5.10/13( 6:00- 9:90)

303.3
272.0
256 .3
239.6
187.6

METHANE ((UG/M*¥*Z)X10%*-1)
6-9 AM

SITE = 833

1.16/21(13:00-14:89)
2.18/23( 8:00- 9:00)
3.10/12(11:00-12:80)
4.18/23( 9:00-10:08)
5.10/22(15:00-16:00)

29.0
26.9
21.0
18.0

10.9

SULFUR DIOXIDE (UG/M¥%3)
1-HOUR

-

o e o~ O
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HOURLY AVERAGES OF HYDROGEN SULFIDE (UG/M**3)
TRATILER NO. - 33 PERIOD(18/ 1/80 TO 18/31/80)
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CORPORATION , . , : Y , ’
TABLE 50. HOURLY AVERAGES OF METHANE((UG/M**Z) X 1i¥%¥-1) (cont.)
TRAILER NO. - 33 PEann(le/ 1/88 10 10/31/86)

' : - - o HOUR = SR ' :
: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 28 21 22 23 24 MEAN
1 95 91 89 192 94: 85 87 96 102 107 114 93 86 86 84 83 81 B84 8 87 98 91 92 98 92
2 97 95 93 97 116:141 156 142 129 182 95 87 89 85 85 88 91 91 92 95 95 96 105 93 = 102
-3 g2 95 96 94 1171: 148 182 16® 136 115 92 85 82 83 79 88 81 82 83 182 96 97 101 103
4 109 116 118 187 117:115 167 182 143 120 1184 98 99 93 92 89 87 85 89 89 85 86 86 84 107
5 86 90 114 112 119:124 157 152 189 136 111 182 95 98 85 84 84 84 85 89 90 96 91 163 107
€ .98 182 98 111 122:117 162 99 106 165 162 95 91 =~~~ 85 83 89 86 85 89 90 181~ 98
7 151 168 151 135 199:248 266 246 207 141 115 95 92 99 91 87 91 93 92 185 92 88 89 92 134
8 103 113 167 122 112:117 134 148 143 139 118 93 91 88 92 94 93 93 92 B89 93 9¢ 89 88 106
9 91 :95,198‘114 117:168 97 93 180 131 167 85 82 83 81 79 81 85 94 107 100 140 120 108 100
10 185 97 121 154: 284 196 106 95 92 93 109 115 152 21¢ 99 85 98 91 93 144
11 100 104 9 .9 115 1 15109 97 89 85 87 84 83 82 82 81 85 89 94 117 111 98
12 128 132 121 112‘1@7 104 116 126 133 111 95 g2 89 88 83 83 88 87 9@ 88 88 131 103 99 104
13 120 125 113 185 145:196 215 168 180 180 137 82 82 81 81 82 82 83 84 86 86 87 94106 117
14 95 99 99 83 84: 95 115 157 155 94 82 81 : 82 8l 81 80 81 81 84 83 80 77 7?7 92
1s 76 76 77 76 76: 76 76 77 77 76 76 76 76 76 7676 77 78 78 80 84 82 TE 74 R
16 75 75 74 5 7 6 75 75 76 76 77 76 75 75 74 3 73 74 73 73 3 73 15
17 72 72 7207107171 71 7171 %2 %72 71 71 72 73 72 73 O3 w2
18- 76 79 75 %2 7271 71 71 71 7171 78 81 80 80 81 82 79 75
19 84 87 87 94 92 94 92 86 B84 83 83 84 80 87 97 S1 107 104 o1
28 182 96 138 114 93 88 85 84 83 88 84 86 87 86 86 87 B89 88 o4
21 88 87 145 167 168 162 115 12 96 94 9@ 90 89 91 98 95 99 98 187
22 92 98 - 142 146 119 97 85 85 86 88 88 92 94 91 88 93 95 118 109
23 135 128 324 216 132 187 96 92 88 91 95 91 89 88 91 98 93 G5 138
24 95 93 87 87 85 83 82 82 82 82 83 81 83 86 G2 162 98 199 94
25 - 153 149 1 81 1 79 165 139 98 88 87 88 89 89 89 96 93 107 182 86 90 S1 117
26 188 132 141 163:183 178 195186 93 82 81 80 79 79 79 79 78 78 78 78 77 77 U6 75 1p6
27 75 76 75 74: 75 75 75 76 76 V6 76 74 V3 3. 74 V2 72 W2 73 7?3 3 74 6 77 74
28 . 87 93 91 165 95: 92 93 91 89 89 86 91 93 89 91 92 88 85 85 91 9@ 92 94 89 91
29 87 85 84 87 85: 85 B5 86 86 87 89 93 88 86 87 86 B85 B85 86 98 96 91 90 91 88 -
30 162 182 163 114 147:126 127 129 148 112 91 88 92 98 88 87 87 90 98 92 116 127 9% 106 106
31 108 112 124 165 293:289 268 277 224 125106 05 86 88 9594 91 95 ©5 04 95100 111 120 14ﬂ'

MEAN 100 162 101 196 121 125 135 145 137 120 103 91 87 85 84 85 85 87 90 88 89 92 92 94

B  70TAL NUMBER OF OBSERVATIONS *740ﬁj MEAN 1o1.8
: INDICATES CALIBRATION FOR THE HOUR
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Appendix II: Microseismic Monitoring



MICROSEISMICITY AT THE BRAZORIA COUNTY
GEOPRESSURED RESERVOIR
ANNUAL REPORT 1980

1. INTRODUCTION

1.1 BACKGROUND AND PURPQOSE OF THE MONfTORING PROGRAM.

- The commercial feas1b111ty of produc1ng the vast quantities of geopressuredv
brine under1y1ng the Gu]f Coast is dependent upon h1gh vo]umetr1c product1on
rates. Thefproduct1qn requ1rements:for effect1ve wltndrawal and subsurface
disposal of geopressured fluids ts generally near-3 x'104/barrets/daY/we11.
Volumes of this order, by sUbstantia11y altering the local state of suhsurface
stress, will likely cause-ghound SUbsidenee and ti]t‘in the immediate areavof
brine withdrawa1 ReJect1on of these flu1ds “may act1vate preex1st1ng growth
faults as we11 as cause new fractur1ng to occur. |

To 1nvest1gate the seismic risks assoc1ated w1th.geopressured fluid produc-
tion, Teledyne Geotech, nith thehauthehization by the Texas'Bureau of Economic
Geoldgy, has conducted a setsmic nonitoring program fqr the past twentyfeight
“months dn the vicinity of the Brazoria CoUnty geopressured we11.te$t site. Ac-
cord1ng to preschedu]ed test plans the Brazor1a County Pleasant Bayou No. 2 1s
to be produced in a long-term flow test from depths near 15 000 feet (4572 m)'
rates approaching 30,000 BPD (3577 m3/day) ‘ The brines w111 be reinjected at
a depth of approximately 6500 feet (1981 m) 1nt0 the P1easant Bayou No. 1 well
’ test 1ocated approximately 500 meters from the product1on we]]

The monltortng program was,des1gned first to establish the natuhe ofkthe
local seismic act1v1ty pr1or to production and second to prov1de cont1nued '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-

ing fault planes,

2. DATA COLLECTION AND ANALYSIS

2.1 FIELD MEASUREMENTS

The monitoring network instrumentation consists of five borehoie seismo-
meters (Geotech Model S-500) installed in sealed containers at a depth of ap-
proximately 100 feet. Signals from the seismometers are conditioned by Tow-
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 listed in table 1.

Table 1. Site coordinates.

Latitude Longitude
N-S E-W Elevation
Site Deg Min Secs Deg Min Secs (km) (km) (feet)
1 29 17 27 a5 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 -1.284 -84
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Figure 1.  Location of sensor sites of Brazoria County field program.
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Figure 2 illustrates a block diagram of the data acquisition system. Data
from four of the sites are transmitted via local telephone circuits to a collec-
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 via commercial telephone Tine to the Teledyne Geotech laboratory at
Garland. In the laboratory, the signals are demultipiexed 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 microsefsmic activity, 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) arrivals, tracing the refracted paths through an appropriate earth
model. The sq]ution is based upon conventional least squares minimization
criteria. Many acoustic velocity signals also have been processed assuming a

single layer with a velocity of .33 km/sec.
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Figure 4.  Tentative classification of events by source type.



Hypocenters are cbmputed only'for events oﬁsefved at three or more‘sta-
tions. Local seismic magnitudes are based.upbn maximum amplitude and are cal-
culated as: o

M_ = logig (A/2) - 1.75 + 0.8 109&0 (X2)
where: M_ is the local magnitude

A is the peak-to-geak compressional wave amplitude in
nanometers (10~° meters)

x = [(epicentral distance)? + (hypocentra1 depth)?]1/2
~ (in kilometers) (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 signaﬁs which appeared to originate near known growth faults.

192

Although theéé events tend to concentrate in twoiregionsvsouth of Site 1 and
east of Site 5, the Tow velocity of these signals is not consistent with conven-
tional microseismicity because high velocity body waves are not observed. A few
recdrds showed evidence of local electrical interference prior to the time of
the ac0ustic}signa1 across the array suggesting ﬁhat thunder may be the source
of these events. Figure 5 is a histogram showiné the number of these events
which occurred each day from October 1979 to Augﬁst 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. Thé spatial distribution of these
evénts can be explained by the presencé of a line of high metal towers support-
ing power lines. Shown as a dashed line in figuﬁe 6, it terminates at one con-

centration of activity and passes through the other. Additional locations
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Figure 5. Brazoria County seismicity and local thunder activity.
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scattered about the petrochemical plants may be due to Tightning strikes‘near
the plants. |

Acoustic velocity signals also frequently emanate from a narrow regioh
passing through the petrochemical plants. These are similar to the fhunder
signals described above ex¢ept that they commonTy occur in sequences of tens to
hundredsbof nearly identical signals with neér]y identical source locations.
These events are‘poorly understood but cTear]y are related to some activity at
the chemical facility. |

Seismic exploration shots aIso are obsefved during daylight hours and have
distinctive high frequency, hjgh ve1oc1fy characteristics. Located events gen-
erally 1ie in straight lines parallel to perpendicular to the regiconal struc-

ture.

3.2 SIGNALS OBSERVED WHICH COULD BE IDENTIFIED AS MICROEARTHQUAKES

On 30 November at about 01:49 CST, two small events were detected which had
coherent arrivals within 0.8 second at all five s1tes. The computed epicentral
(surface projection) locations of these events are illustrated as open circles
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 1'Januaryk1981'at
03:32:29.293 UCT (Universal éoordinated 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 arevindicated as bar extensions from the epi-
center circle. The semimajor axes 1eng£hs are 602 m and 431 m,‘respectivéiy,
and the error ellipse encloses a regioh;of 0.816 km2. The hypocentral depth
is computed to be 5.4 km. Considering the quality df;the'seismograms,'this is a

remarkably well constrained event.
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The’seiSmogramsvfor this earthquake are given in ftgure 8. The apprOXimate :
arrival time of the d1rect P-wave, S wave and Ray]elgh wave are indicated on
the f]gure. Unfortunate]y, the phase arrivals of the P-wave are emergent at the
stations so that unambiguous first mot fon directions could not be determined‘

The durat1on of the earthquake from the onset of P through the surface wave coda
is approximately 25 seconds and the susta1ned ve]oc1ty amplitude of the surface
waves is 1400 nanometers on the average. ‘Both‘are expected characteristics of
earthquakes of thtS'magnitude. The»domfnant'frequency of the eurface wave is
approx1mate1y 2.0 Hertz + 0.5 Hertz. | |

| The frequency content of both the P—wave and S-wave are qu1te surpr1s1ng
for a magn1tude 1.6 earthquake however. Genera]]y, an_event of_thjs,magn1tude_
recorded in other-locat1ons such as the conttnental interior would have a Penave
frequency content-in excessvot.SvHertz, This earthquake, on the other hand, had
a P-wave and Séwave with dominant pertods near one second. Considering the‘
requisite éma11 source‘dfmensions'dictated by the magnitude,'it‘is'most 1ike1y.
that the Tong-period P-wave*pu]ée is a manifestation of a slow rupturing oro-
cess. The prOXimtty'of the computedlhypoCenter to a known;growth fauTt strongly
 suggests that the recorded earthquake was generated by movement along ‘that
fault, If th1s earthquake is. character1st1c of the 1nduced 1oca1 se1sm1c1ty,
then the passband;of theltnstrumentatjon needs to be broadened to record the

initial body waves with a higher signa]-to-noise:ratio.'

DISCUSSION

The Tow level of seisnieity‘obserVed to date does not prec1ude a -seismicity .
'assoc1ated w1th ‘the production of the geopressured br1nes at the Brazoria we11

In fact there may be a considerable t1me 1ag between the t1mes of product1on
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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 fdf_the appearance of subsidence ef-
fects at the surfacé}fo]]owing~high 1ave1 brOdugtion from deep»reservoirs has |
been documented previdﬁs]y for the Chocolate Bayou area (Grimﬁrdd, Turner and
Frame, 1978). Although theblag time between brine proqdctjon'and induced;seisf»
v micvactivity at depth is not expected to beuas Tong asvthe 1agffar thevappear—_‘
ance of surficial effects, it cou]d be tens to hundreds of days f0110w1ng
cessation of pumping before stra1n re]axat1on of the rock occurs., Th1s cou]dw
explain why detectable seismic events,have>occurhed 30 to 60 days fol]OwinQ%the
ending of the last test. With on1y two evehts thus'far,recorded, however, Tt ié. '
nct reasonable to carry specu]at1on too far. - |

- The appearance of two clearly 1dent1f1ab1e m1croearthquakes cne of which
' fs relatively wel] constrained, located near a growth fau]t and is at_a depth -
sim11ar to that of the brfne prdectibn, does 1ad1Caﬁe somé strain‘re1aXat16n
has occurred at the production 1éVe1. It remains to be seen whether or not the
rate of seismic activity aibng the growth fault with tima.v' |

Constraining the depth.of'subsequéntvevents‘may be criticé] to andérétande
ing the. relaxation proceés. In addition, spectral ahalyses'of»bettef'recofded
subsequent events mayvhejp to understand the time history of rupturinnghith

creates such long-period P-Wave pu1se§ from such small events.

4. RESULTS

January" |

Table 2»sumharizesymicroseismicity-at the arrayvdUran January.- Thére were
343 shot signals and 109 surface wave sigﬁals. Seismic suseying has continued
across reg1ons A, B and C and has occurred: for the first time 1n regions G, H

and- I.’ Apparent]y the fourth s1de of a 2 m11e square is be1ng completed
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T ble 2. January 1980 microseismicity 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
1 39 1
- J
K 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 bhetween 6 and 7 a.m., Jahuary 20, the bulk of the ac-
tivity runs in an arc across stations 4 and 5. This arc couid 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 terminate near the well
site. In either case the two faults appear to be growing togéther.

Magnitudes 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 sleepers. The relevance of Karnik's

equation to the Brazoria site is not known because the signals are so
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Table 3.  Microseismic events, January 1980.

DATE EVENT TIHE - COORDINATES . REGION MAGNITL

YR #MO DAY NO. HR MIN SEC Y{KM?} XC(KM) (HS)
80 01 02 i 21 26 98.00 KL 1.43
80 01 03 2 11 22 57.80 0,472 0.066 k 1.16
80 01 03 3 12 11 §¢.00 ' G 1.05
80 €1 03 4 12 18 26.22 -0.767 -0.021 oF . 1,44
80 01 04 S 11 21 28.81 -3.387 4,670 I 1.79
80 01 05 6 20 91 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 0.310 E 1.20
80 01 17 9 S 30 06.00 E 0.90
80 01 17 i0 S 32 20,00 E 0.85
80 01 17 il 5 35 10.00 E 0.83
80 01 17 12 § 36 55.93 -1.864 0,290 E - 0.96
80 01 17 13 5 41 26.00 E 1.07
80 01 17 14 5 42 30.00 H 1.11
20 01 17 15 S 44 S50.00 E 1.12
80 01 17 16 9 43 50.00 H 1.01
80 01 17 17 S 46 59.57 -~1.649 0.515 E 1.35
80 01 17 18 S 51 10.00 E 1.29
80 01 17 19 3 53 20.00 E 1.13
80 01 17 20 5 &7 40.00 E 0.99
80 01 17 21 5 39 30.84 -1,296 1.022 ED 1.14
80 01 17 22 é 2 30.00 ED Q.87
80 01 17 23 6 4 30.00 ED 1.07
80 01 17 24 6 13 25,00 ED 0.84
80 01 17 25 6 14 20.00 ED 0.73
80 01 17 26 6 19 20.00 ED 0.80
80 01 17 a7 6 22 28.00 L 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 6 954 10.00 E 1.80
80 01 17 31 é6 S5 21.02 -1.852 -0.075 F 0.99
80 01 17 32 6 58 5.00 "~ DE G.89
80 01 17 33 7 0 10.00 DE 0.93
80 061 17 34 7 4 0.00 DE ¢.83
80 01 17 35 7 13 0.00 ] 0.81
80 01 17 36 7 16 30.00 _ 0 0.67
80 01 17 37 7 25 1.78 -1.,024 1.393 I 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 ? 32 0.00 ED 0.468
80 01 17 41 11 13 10.00 D 0.52
80 01 20 42 12 4 0.00 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 1.16
80 01 20 45 i2 15 20,00 c 1.03
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DATE

MO

01
01
01
01
01
01
01

- 01

01
01
01
01
0%
01
(03
01
01
01l
o1
Oi
01
01
01
01
o1
01
01
01

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

o1

01
01

DAYy

20
20
20
20

20

20
20
20
20
20
20
2

el

21
21
Py

21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

21

EVENT

NO.,

46
47
48
49
50
51
52
53
54
55
Sé

57

S8,

59
60
61
62
63
64
65
66
67

69
70
71
72
73
74
75
76
77
78

79

80
81
82
83
84
85
86
87

88

89
90
?1
92
?3
24
?5

TIME

HR

12
12
12

MIN

16
17
i8
32
36
37
39

40 -

41
43
47

50

55

v1 

3
16
20
31
33
39
40
42
58

6
10
13
16
17
20
27
32
36
36

39

43
50

15
26
37
42
51

o9

i1

i3
32
37

Table 3 (continued)

SEC

40,00
30.00
54.00

20,00

20.00
0,00

0.00

S50.00
90,00
40.00
0.00
0.00
10,00
29.81
4@r°3
25400
50,00

45,00

20,00
10,00

0.00
20,00
20.00
40,00
40,00

0.00

30.00
30.00
40,00
10.00
58,72

0.00

40.00
35.00

10.74
40.00
10.00
22.40
20.00
20.00
40.00

30.00
31.90

0.00
20.38
40,00
50.00

COORDINATES

YCRM)  XCKM)
-1.898 -1,105
'00773 : -10883
-0.,445 -4,400
-1.736 -0.637
-0.496 -0.325
-2.032  0.264
-1.,998 -0.08S
-1.959  0.034
-1,440 -1.112

HITIOOOOOOOOOOO00

mom:qmnmao

REGION

MAGNITUDE

(MS)

0.64
0.62

- 0.92

0,68
0.74
0.59

0.66
0.87
0.78
0.72
0.84
0.75"
0.94
1.13
1,33
1.29
1.08
0.72
0.68
0.85
1.06
0.75
1.04
0.86

- 0.99

0.78
0.84

0,76
0478
0.72

0.56
1.18
0.71
1.16
1.2

0.80

1.49

1.18

091
1.21
1.05
1.02
1.25
1.06
1,49
1.13
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Table 3 (continued)

DATE EVENT - TIME COORDINATES REGION MAGNITULE

YR MO DAY " NO, HR HIN SEC Y(KM) X(KM) (MS8)
80 01 21 96 12 38 10.00 ‘ _ G 1.12
80 01 21 97 12 43 12.84 =-2.041 -0.188 GF "1.25
&80 01 22 98 6 35 23.00 GF 0.97
80 01 22 99 7 16 35.00 EF 0.89
80 01 22 100 7 23 20.00 GF 0.71
80 01 22 101 7 24 35.00 GF 0.84
80 01 22 102 7 25 0.00 GF 0477
80 01 22 103 7 29 28.00 GF 1.10
80 01 22 104 7 35 80,00 H 1.54
80 01 22 105 7 37 40.00 HG 1.13
80 0: 22 i06 7 38 10.00 » HG 1.13
80 01 22 107 7 39 40.00 E 1,16
80 01 22 108 7 40 306.00 E 1.07
80 01 22 109 7 5S4 30.00 » E 1.13
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unconventional , with short duration and Tong period, but the poésibi]ity of felt

events does exist.

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 impu]sive‘starts similar to the -

seismic shots. Their distribution in time is summarized in table 4,

Table 4. "Impulsive event" summary.
No. of -

Date Time (Local) Events Region
January 20  6:04 - 6:55 a.m. 17 C
February 4 5:55 p.m. . 1 D
February 5 5:27 p.m. 1 D
February 5-6 10:47 p.m. - 12:40 a.m, 246 D
February 6 9:00 - 9:45 p.m. 18 D
February 12 12:30 - 12:37 a.m. 379 D
February 12 11:50 p.m. 1 c
February 13-14 10:01 p.m. - 1:28 a.m. 7 C

The 17 events on January 20 were also of this type. More than 600 events
occurred over short time periods at 10:45 p.m. February 5 and at 12:30 a.m. on
February 12. Figure 11 is a representative sampje;of one of thése 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 pétrochemica] plants, as shown in figure 12, but of'courée'
these locations are only estimates.

Inquiries at the Chocolate Bayou Corporation and the Parker‘Bros. Company

failed to yield any information on unusua1 nighttime activity in the area. At
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Table 5.  Microseismic events, February 1980.

DATE EVENT TIME COORDIINATES REGION MAGHMITULE

o0 0 mom

YR M0 DAY NO.  HR MIN SEC Y (KM) XCRM) (M)
002 01 1 18 S4 432,48 74480 . 0,329¢ L 1,68
o 02 01 2 19 14 40.0¢ 1 1.0
0 02 01 3 19 20 40.00 - KJ 1,49
0 02 01 4 19 21 10.00 KJ 1.88
¢ 02 01 5 16 21 40,00 F 1.74
G 02 02 b 12 55 0,00 A , W70

80 02 ©2 7 19 15 10.00 G 1,59

80 02 02 8 20 24 45.24 -1.,462 -0,.845 G o 1.324

80 02 @2 e 20 25 26,53 -1.555 -0.8200 G 1.34

80 02 02 10 20 27 5.29 -1.633 -0.823 G 1.57

g0 02 02 it 20 27 50.00 G . 0.9%

g0 02 02 12 21 @ 2,28 -1.,1466 =0.662 G 1.46

80 02 02 13 21 10 20.00 G : - 1.04

80 02 02 14 21 11 3.77 -1.901 =-0,723 G 1,47

2¢ 02 04 15 23 855 22,55 -3.,519 4,104 I 1.91

g0 02 05 1& 23 27 0,00 I 1,00

80 02 Q& 17 4 47 2,00 I 1,64

80 0 04 1 4 47 23,00 ' 1] 1L 45

80 02 0& 1 4 48 20,00 I 1,58

g0 02 0¢& 20 4 4§ 32,00 I 1,58

8¢ 02 04 21 4 A% 52,00 _ I : LS

80 02 06 22 4 48 ©4.00 , I o 1.55

20 02 0¢ 23 4 42 58,00 I ‘ 1.75

80 02 0é 24 4 49 10,00 I o181

80 02 06 75 4 49 24,00 )] . 1,47

80 02 ¢é 24 4 49 3Z.0C , I 1,47

80 02 04 27 4 49 40,00 _ I 1.47

20 02 06 28 4 4% 50,00 L : 1.4

80 02 06é 29 4 4% 5¢4.00 bl 1732

80 02 0& 30 4 S50 5,00 I 1.55

80 02 06 21 4 50 7.00 I 1055

20 02 04 2 4 50 12.00 ’ I ' 55

80 02 0& 32 4 S0 16.00 : It S e

80 02 Q& 24 4 S50 1,00 I R

80 02 0¢& 35 4 50 25.00 I - 1.73

g0 02 0& 26 4 50 29.00 ‘ I 1465

80 02 0é 27 4 S0 34,00 I S 1,49

80 02 0¢& 28 4 50 38.00 ' I 1.90

80 02 0& 29 4 50 58.00 : I , 1465

80 02 0¢& 4¢ 4 51 S.06C e I 1,459

80 02 06 41 4 S1 132,00 1] 1.4

80 02 06 42 4 51 24,00 ; L i 1,45

80 02 0& 43 453 0,00 / Ii o 1.85

80 02 06 44 4 53 8.00 o I 1,685

80 02 0¢ 45 4

S3 14.00 , L L 1.85
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Table 5 (continued)

DATE EVENT TIME COORDINATES  REGION  MAGNITUDE

YR O DAY HO . HR MIN SEC YOKMY X (M) (M%)
80 02 06 4& 4 53 37,00 : o o 1460
20 02 0é 47 4 53 42,00 . S I s
20 02 0& 48 4 53 57.00 I 1.4%
0 02 06 49 4 34 12.00 ‘ o n 1,88
80 02 0& S0 4 54 16.00 . ‘ I 1.49
20 02 0¢& S1 4 54 20,00 B I 1.98
20 02 0& 52 4 54 34,00 - : B 1.80
&80 02 0& ‘ iy 4 54 45,00 i ' i 1449
80 02 0& 54 4 55 4,00 o ‘ Ii 1.90
80 02 04 55 4 S5 &.0C - o 1,50
80 02 0& S& 4 55 12,00 _ ‘ I 1,90
80 02 06 57 4 56 25.00 , I 2,01
80 02 0& 3= 4 57 7.00 - o 1.85
80 02 0& s¢ 4 57 53,00 : ' I 1,73
80 02 0& &0 4 S8 132,00 _ : I 1,73
80 02 046 & 4 88 15.00C - ‘ I 1,73
80 02 06 &2 4 58 49.00 : I 1.80
80 02 06 43 4 5% 25,00 : . I 1.73
20 02 04 -y 5 0 146.82 -1.284 1,750 It 1,83
a0 02 08 &5 S 0 I5.97 -2.047  2.588 L 1,44
80 02 Q& & é S0 51,00 , : I 1,55
80 02 04 67 5 1 @00 - , I 1,55
20 02 Ge &8 51 &.00 | : : I 1.55
80 02 04 49 5 114,00 - I 1055
20 02 & 70 5 148,00 : Lo .94
20 0% 0d 71 5 2 52,00 ‘ 1 n 2.01
80 0z 0& 72 5 3 51,00 z Db . 1.40
&0 02 02 - 73 5 4 9,00 o : o] 1.40
g0 02 05 74 5 4 28,00 - ‘ . I , 1.80
ed 02 o0& 75 5 4 34,00 : ¥ \ I : 1.80
g0 02 0é 7é 5 4 43,00 i S ) 1.9%
g0 02 06 77 5 4 52,00 , o , 1,55
80 02 0& 78 5 4 5,00 : , L S 1
8¢ 02 06 79 S 7 19,00 , @ S 1.95
80 02 04 80 5 7 26.00 ‘ o . 1.80
80 02 0& 21 5 7 33,00 R : EO ‘ L1495
g 02 0& ez 5 7 S7.00 1 ’ I e 1.77
&0 02 04 82 g 7 S59.00 L ‘ 1.7%
60 02 06 a4 S8 ©.00 : I 1,95
80 02 04 es S 8 14.00 : I 1.95
80 C2 06 e S 11 27,00 , I 1,95
80 02 06 87 5 11 32,00 - . I : W83
£EC 02 0& g8 5 .13 49,00 I S 1.85
80 02 0& 8% S 14 10,00 _ n S 1L,85
86 02 06& ?0 5 14 24,00 - D 1,70
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Table 5 (continued)

DaTE EVENT TIHE COORDINATES. = REGION  MAGHITULE
YR MO DAY NO . HR MIN SEC T KM X OKM) ' . (MB)
g0 02 06 91 5 14 38,00 , I 1.95
80 02 06 92 S 20 57.00 I o 1.85
€0 02 06 93 S 21 50.00 . : I » . 1.85
80 02 06 Q4 S 23 29.00 : oD 1.28
80 02 06 -85 § 23 39.00 oo L 1.85
80 02 06 6 S 25 5§5.00 I L1449
80 02 06 97 S 24 2,00 ’ : I 1,55
80 02 06 98 g 26 2.00 I 1.55
80 02 06 99 S 25 19,00 I . 1.90
80 02 0¢& 100 5. 26 23,00 ; : I : 1,73
S0 02 06 101 5 26 28,00 o oo ' 1.73
80 02 06 102 S 26 45,00 I : 1.73
80 02 06 103 5 286 45,00 no 1,723
80 02 06 104 S 27 18.00 I T 14076
20 02 06 105 5 27 30.00 ~ o 1,99
80 02 06 106 5 27 32,00 : I 1,95
€0 02 04 107 5 27 36,00 I L 1.95
80 02 0¢ 108 5 27 44,00 , oo o 1.8%
20 02 0& 109 S 27 .51.00 ~ B S 1,85
80 02 06 110 $ 27 53,00 1 S 1.8%
80 02 06 111 5 282 24.00 B , (I 1.73
80 02 0& 112 5 28 24.00 D 1,40
20 02 08 113 S 28 29.0¢ I L 1.95
80 02 06 114 S 28 34.00 . S T 1,40
80 02 08 115 S 29 12,00 : I . 1.99
8¢ 02 08 116 S 30 44.00 ' oo olaeS
20 02 0¢& 117 s 21 18,00 : R I L 1.7E
g0 02 06 118 5 31 28,00 , - 1] 2,08
80 02 0¢& 119 5 31 39,00 _ , Ii 1,50
80 02 064 120 5 3T 45.00 . 6 1,85
80 02 06 121 5 34 5,00 o 1.89
80 02 064 22 5 24 15,00 R i , 1,45
80 02 06 122 5 34 19,00 N T I 1.80
80 02 06 124 5. 34 25,00 , o 1490
20 02 06 125 5 24 32,00 _ S ( . 1,55
80 02 04 126 5 34 58.00 | I ‘ 1.55
80 02 06 127 5 35 6.00 B¢ , 1.55
20 02 06 128 5 35 7.00 I . 1.5%
€0 02 0¢ 129 S35 2¢.00 ' 1] 1,69
g0 02 06 120 S 25 26,00 o 1069
g0 02 06 131 5 35 30.00 : o C1a5s
80 02 06 132 5 35 22.00 , ‘ I 0 1.85
80 02 06 133 S 35 34.00 I 1,55
£0 02 0¢& - 134 g 35 26.00 D 1,55
80 02 04 139 5 25 50,00 ' I 1.73



Table 5 (continued)

DATE EVENT TIME . COORDINATES REGIDN MAGNITUNE
YR MO DAY NO . HR MIN SEC Y (KM) X (KM) (MS)
80 02 06 13¢& 5 37 0.00° j( 1.73 -
80 02 06 137 5 37 29.00 o 1.65
80 02 06 138 S 37 38,00 1] ©1.80
80 02 0¢ 139 5 37 40,00 D 1.55
80 02 06 - 140 S 37 44,00 It 1.69
80 02 0¢ 141 S 38 20.00 J( 1.45
g0 02 05 142 5 38 35.00 )] 1.80
80 02 06 143 5 38 57.00 n 1.55
80 02 04 144 S5 38 S8.00¢ : i 1.90
20 02 06 145 5 39 2,00 o 1.55
20 02 0¢& 144 5 39 8.00 o 2.11
80 02 0¢& 147 5 39 21,00 i 1.8
g0 02 06 148 5 40 44,00 ] 1.88
80 02 06 149 S 40 47.00 o 1.88
80 02 0é& 150 S 41 4,00 D 1.88
80 02 06 151 5 41 6.00 It i.82
80 02 06 152 5 41  9.00 I 1.8
80 02 06 153 5 41 38,00 b 1.88
80 02 06 154 5 42 132,00 ] 1.49
80 02 06 155 5 42 17.00 Li 1.80
20 02 0& 156 5 42 22,00 o 1,49
80 02 06 157 5 42 29.00 ) 1.280
80 02 04 58 5 42 54,00 1 1.46%
80 02 0¢ 15¢ 5 42 S8.00 I 1.49
80 02 0é 140 5 4% 0,00 ol 1.49
80 02 0& 141 5 42 12,00 I 1.80
80 02 0& 142 5 43 24,00 It 1.88
80 02 04 1632 543 29.00 I 1.88
80 02 0& 144 5 42 30.00 ] ‘ 1.88
80 02 06 145 S 43 35.00 I 2,01
80 02 06 1466 5 43 40.00 I 1.80
80 02 06 167 S 44 10.00 o 1.95
80 02 04 168 S 44 24,00 D 1.95
80 02 06 149 5 44 44,00 I 1.85
80 02 06 170 S 45 10.00 o 1.95
80 02 06 171 5 45 132,00 It 1.95
80 02 06 172 5 48 37.00 I 1.85
80 02 06 173 5 48 41,00 o 1.65
g0 02 06 174 S 48 43.00 It 1.5
g0 02 04 179 5 48 46.00 - I , 1.85

80 02 0& 176 5 49 9,00 I 1.80
80 02 0¢ 177 S 49 19,00 I 1.65
80 02 06 178 5 49 29.00 o 1.95
20 02 06 179 5 50 29.00 o 1.95
80 02 06 180 5 53 50.00 )1} 2,06
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Table 5 (continued)

DATE EVENT TIME COORDINATES REGION =~ MAGNITUDE

YR MO Day NO. HR MIN SEC Y (KM) Y CKM) _ ‘ (MS)
. 80 02 04 181 5 54 01,00 ‘ , I ‘ 1,73
80 02 06 182 5 54 35,00 ‘ I 1,93
80 02 06 183 S 54 54,00 . oo 1.85
80 02 06 184 S 55 42,00 R ‘ ’ o 1.88
80 02 06 185 5 55 52,00 ‘ n - 1.80
80 02 04 186 S 56 2,00 I 1,60
80 02 06 187 S 57 37.00 . o : 1.93
80 02 06 - 188 5 57 39,00 I S 2.13
80 02 06 189 5 57 45.00 ‘ I 14465
80 02 064 190 5 57 47.00 I 1.55
80 02 06 191 5 S8 16,00 ‘ ' I 1.80
80 02 06 192 5 58 27.00 S (R 1.83
80 02 064 193 g S8 31.00 o 1.85
80 02 06 194 S 59 10,00 . I 1.88
80 02 0¢& 195 5 59 28.00 ‘ , I 1.8
80 02 06 194 S 59 42,00 R : o 1.832
80 02 06 . 197 S 59 59,00 I 1.83
80 02 06 198 & 0 20,00 ; ‘ 1 1.97
80 02 06 199 6 0 40,00 : o : 1.88
80 02 06 200 6 1 16,00 R ( 1,85
g0 02 06 201 & 1 40,00 ' )i 1.65
80 02 06 202 & 2 Z.00 . I S 1.93
20 02 06 203 & 2 7.00 L 1.76
80 02 0& 204 & 2 13,00 o _ 1,73
20 02 06 . 205 & 2 17.00 ' I 1.76
g0 02 06 204 é 2 46,00 I 1476
80 02 06 207 6 T 2,00 I : 1,73
80 02 06 208 & 219,00 IR I 1.73
80 02 06 209 6 3 26,00 : Lo 1065
80 02 06 210 & 3 32,00 ‘ D 1.65
g0 02 06 211 6 I 37.00 I - 1.83
80 02 06 212 & T 42,00 I "~ 1.83
80 02 06 213 6 4 49,00 Lol , o ;L 1.83
20 02 06 214 6 S5 0.00 DRSS . I 1.90
£0 02 06 215 & 5 2.00 ‘ o 1.95
80 02 06 216 6 5 4,00 ‘ I 1,90
80 02 06 217 & 517,00 D 1.73
80 02 06 218 & 5 29.00 I 1465
80 02 06 219 & 540,00 . D 199
80 02 06 220 6 5 57.00 . I 1.80
80 02 06 221 6 5 59,00 . I 1.80
80 02 06 222 & & 9.00 ‘ i ‘ 1.45
80 02 06 223 6 6 59.00 ~ D 1.97
20 02 06 224 & 7 54,00 I 1.85
80 02 06 225 6 7 58,00 : : D . 1.76
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YR

80
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eo
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20
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05
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0%
05
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NO.
226
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233
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- 235

236
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248
249
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‘TabTelS (continued)

- TIME

HR

MIN

8
9

FIMR R+ - 0

SEC

6,00

14,00

20400 .

26.00
28.00

32.00
24,00

46 .00

S0.00
53,00
32400
35.00
56,00
19.00
27.00
36,00
49,00
17,00
22.00

38.00

12.00
16,00
22,00

2400
21,00
27,00
39,00
59.00
27,060
25.00

44,00

446,00

53.00
4,84
9.00

30.00

32.00

37.00

4,00
9400
41.00
47 .00
51.00

COORDINATES
YCKMY 0 X(KM) ©

4,649

-

a ¢

9

c
~

5

. REGION

D
(]
I
I
o

I

D
I
D
L
I
o
I
I
I
I
D
I
I
(]
n
I
{l
b
I
D

n

I
I
It
I
I
0
I
I
KJ
n
i

I
I
T
It
I

MAGNITUDE
(MS)

1.65
1085
1.8%
1.85
1.85
1,40
1.65
1.97
©1.85
1,45
1.95
1.83
1,485
1.80
2,06
2.10
1,95
1.%0

1.8

1.50
1.895
1.74
1.83
1.95
1.73
1.90
1.50
1.49
1.4%
1.49
1.65
1.93
0.82
0.76
1.51
1.89
- 1.82
1.72
1.57
1,49
1.49



80 02 14 303

Table 5 (cOntinded)

~ DATE EVENT TIME ~ COORDINATES  PREGION  MAGNLTGDA
YR MO DAY NO. HR MIN SEC  Y(KM)  X(KM) | s

80 02 07 271 59,00 - o B

-
[

32 Y1
eo 02 07 272 337,00 T )] C1LES
g0 02 07 273 I3 8.00 o D 1.41
80 02 07 274 23 21,00 I S 1l.m8
80 02 07 275 I 326,00 : ) 1.47
g0 02 07 274 2 2 20,00 o ~ I 1.42
g0 02 07 277 2 2 2800 o I 1.1
g6 02 07 7€ I 4 29,00 L : B( 1.73
20 02 07 . 279 I 4 40,00 - I 1.40
g0 02 08 280 14 49 5,00 o , G 1.55
8¢ 02 0% . 287 0 A 2,00 ‘ ' ne G.9F
g0 02 11 . z2a2 13 48 53,84 0,285 -2.45% 1J 1.56

379 EVENTS: - T
80 02 12 &T0-637 O =2.23 0 4,59 n . 1.3-1+4
80 @2 12 283 9 IO 44,00 e B cn 0 GLER
20 02 12 264 9 42 14,00 . o I 3 046
g0 02 12 285 9 42 32,00 S o I Rkt
80 02 12 284 ¢ 83 54,00 . I B -
S0 02 12 287 @ 54 4,72 -0,135 200 no S0 6a
80 02 12 288 9 54 20,00 S SRR Gadd
S BO 02 12 237 16 38 25,47 0,344 -2, 683 1 1.75
80 02 12 290 19 44 26,00 ' B JK ‘ 218
BO 02 12 251 0 19 44 47,000 R ] S P
20 02 1% 292 19 45 22.00 ~ _ . i 2,02
80 02 12 292 22 3% 31,00 , K 197
80 02 12 L 294 2240 2,006 B R [\ 200
g0 02 12 295 22 40 3B.00 0 o JK 1.90
80 02 12 294 22 %4 5,000 K BN 1.86
800z 12 297 22 %4 4Z.00 P K 190
@0 0213 29e CEQ 44,00 SRRETE ; Q.98
80 02 14 299 1 25,00 95

- B0 02 14 200
80 02 14 201
80 .02 14 v 202

& 2,780 =0,102  3.4614
a1 48.00 A

10 40.00

18 S8.00

23 83,00

oo onO0

80 02 14 204

MANNNNSDDARKER

80 02 14 el 28 4,00 c g
g0 02 15 306 18 2 S50.00 1 1,31
€0 02 19 307 18 I4 5,00 I 1,49

B0 02 15 308 16 24 45,00 1J 1,43
80 02 15 I 18 25 0.00C J 1.82
20 02 15 310 18 35°10.00 J 1460
50 02 27 211 1317 59.00 1 1.70
80 02 27 T212 1318 18,00, 1 1.93

I ) 1*638

g0 02 27 313 13 19 55.00
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present the sources of these signa]s.cduld 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.

. Also observed during‘Februéry were forty-thhee surface wave signals of the
emergent. type which are presumed.tqrbe due to fault displacements at depth.

They are iﬁc]udedvin the evént_]ist. Ten of these were Tocated and’p1otted in
ffgure 12 as crosses; Most of these epicenteh§ 1ie in areas of pre?ioUs_actin
ity near two known growth faﬁlts. The othérs are- farther north and could repre-

sent a migration of activity to faults in that direction.

March h

Epicenters'obtained for the Mékch éctivity are»p]ottéd in figure 14 and all
events are 1isted in the event list. The events on March 4 are part of -a se-
quence of 51 impulsive events fromv1134-1147 GMT which come from the dirécﬁion
of the petrochemical plants.  Velocity uncertainty’is;such that they could lo-
cafe'at either Monsanto or Amoco. ang]e event§ occurred on March,G and 17
which could be near the surface exposure of mapped growth faults. Two events on
March 18 arevin a region of consideréb1evpast activity and haﬁe the'how fémi]iar,
Tong duration and emergent nature. These are thought to have mofe multipathing
and dispersion because of greater source depth.

Except for the short bursts of very h1gh act1v1ty which apparent1y are cu]-v

turally induced, the se1sm1c1ty of the area seems to be continuing to dec11ne.
Apri

One event on April 23 appeared to be of the natural type. Two very long du-

~ ration signals were recorded on the 16th which were located at the southwestern
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"~ Table 6. Microseismic eyents, March 1980.

 EVENT

~NO.

VDN ABUNR

HR

11
11
11
11

TINE

MIN

34
34
34

35

35
35
35
35
36
36
36
36
36
37

37

37
37
37
37
38
38
38
25
38

38

38

39
. 39
39
39
39

40
40

38

40

SEC

21,14
41,00
52,00
7400
12,00
30.00
34,00
46,00

B8.00

12,00
19.00

21.00

42,00
5.00
17,00
20,00
39.00
41,00

" COORDINATES
YCKM)  XCKM)

-2,322  3.505

49,00

0,00 -

3.00

8.00
'9000 
14,00
45.00

47,25

57.00
14.00
27.00

-2.181 3,345

34.00

52,00

56400

10.00
27.00
37.00
48,00
38.00

2,00

18.00
37,00
42,00
85,00
56,00
12000]
32,00

ST e e e e e L T

REGION  MA

GNITUDE
(MS)

1,27

1,34
1.34

1034
1,19

- 127

1&27
1.23
1.23
1.19
1,23

1,27

1,19

- 1.14
“il.19

1,19
1.19 ,
1019 C

1.19

1.27

1,27

.3:27

1.19

1.19

1.14
1.31
1419
1.19
1419 -

T 1.14
S 1019
‘.,1‘19

1.14
 :1009»
1444
1,09

1,09
1.09

1,23
- 1.09

1(09

1.14

1,14
1.14
1.14
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Table 6 (continued)

DATE EVENT TIME COORDINATES
YR MO DAY NO. HR MIN SEC Y(KM)  X(KM)
80 03 04 46 11 42 42,00
80 03 04 47 11 43 11.00
80 03 04 48 11 43 31.00
80 03 04 49 11 44 52,00
80 03 04 90 11 45 46.00
80 03 04 a1 i1 47 13,00 :

80 03 06 92 11 10 30.26 -1.431 1,463
80 03 17 93 12 0 40.19 8.203 2.370
80 Q03 18 54 21 19 12,19 -2.277 -0.436

80 03 18 59 21 19 13.57 =-1.882 -0,336

Table 7. Microseismic events; April 1980.

DATE EVENT TIME COORLOINATES
YR MO DAY NO. HR MIN SEC Y(KM) ©  X(KM)
EXFLOSION?
80 04 16 1 14 17 17.96 =-4.176 3.248
NATURAL EVENTS

80 04 23 2 20 12 52.66 0.353 3.571‘

220

REGION

ooPMooooog

LEFPTH
(KM

0.001

0,001

MAGNITUDE
(MS)

1.23
i.04
1,09
1,09
1.09
1.09
1.99
1.93
1,39
1.33

MAGNITUDE
M)
S
1.42

1.37



edge of‘the Monsanto,bTant (figure 15). The near-acoustic velocity of 315 m/sec
~used for locating natural évents also provided a good fit for arrival timés for
these events. It was later learned that local résidents reported heéring two
explosions that mornfng from the direction of the plant.

Thus, it appears that‘the 1eve1,of activity has continued to decline since

January.

May |
| After_threé months bf low growth fault activityv103 growth fault events
were recorded in May. The fourteen located epicenteré’are plotted in”figure 15
and Tie on or near at 1east}thkee different fau]té. A]sd indicated in figure 16
~are sources of suspécted pump noise and hydraulic fractﬁrihg signals\observed :
during May. The event list inc]udes natural events and hydraulic fracture sé-
quences. R ‘

‘Figure 17vis a cumulative plot of-epicenters for the éntire recording
period of September 1978 through May 1980. ’Thevmodel velocity. was 330 m/sec .
which was found to give slightly smaller residué] errors than the 315 m/sec used
previously. | | |

The substantial increase in seismic fafés-mayvhave some correlation with a

change in local waste injection rates, but these rates are unknown.

June » |

During the month of June 24 natural type évehts were éata]oged, 10 of which
had 1ocatab1eﬂepicenters as p1otted in»figure 18. There was also a possible hy-
draulic fracfuring sequence which was located 1 km NW of the Monsanto_plaht.
Uncertainty in this location was.such that the seismic source may have beeh be-

Tow the plant.
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16

"DATE EVENT
YR MO DAY NO,
80 05 05 1
80 05 05 2
80 05 05 : 3
25 HYDROFRACTURES:?
80 05 06 '
80 05 08 4
& HYDROFRACTURES:
80 05 08 _
80 05 08 5
80 05 08 P
80 05 08 7
80 0% 08 8
80 05 08 9
80 05 08 10
80 05 08 11
80 05 08 12
&0 05 08 13
80 05 08 14
80 05 09 15

- 19 HYDROFRACTURESS
80 05 10
§0 05 14 16
80 05 14 17
80 05 14 18
80 05 16 19
80 05 14 20
80 05 16 21
8O 05 16 22
80 05 16 23
RO 05 16 24
80 05 16 25
80 05 16 26
80 05 16 27
80 05 16 28
80O 05 14 29
80 05 16 30
&0 05 16 31
80 05 16 32
80 05 16 33
80 05 16 34
80 05 16 35
RO 0% 16 36
80 05 16 37
80 05 28

©TIME

HR MIN SEC

17 31.00
20 8,00
22 17.89

Gaw

<

708-0717
32 9.59

B 1]

0724-0741

18 32 32,53
19 13 9,02
19 26 21,00
19 34 51.00

19 48 23,00

20 15 6.95
20 19 12.00
20 23 7.51
20 27 0,00
20 29 2,00

17 53 0.00

1057-1058

42 50,20
42 58,26
48 55,67

3
3

3

8 v

8 & 6.00
8

8 14 2.00
8 19 13,34
8 24 7.00
8 28 14.00
8

8

8

8

8

8

8

30 12.31

30 30.00
32 45.00
34 35.00
36 21.00
37 27.45
32 51,00
8 41 20.00
8 46 40.00
8 492 0.00
8 50 32.00
8 55 32.00
9 3 49,06

1 35,00

8 18.00

Table 8. Microseismic eyentﬁ;'May:1980}'

COORDINATES

Y(KM)  X(KM)
-3.4639 . 5,274
0,644 =0,055
-1.513 . 0,913

-0.,142 0,158

3.724 2,349

0,483 - 3,360
“'201?0 "‘00]00
-2,050  0.036
-1.,390 | 0,882

-0.914  -4,722

-3.531 2,751

9.130 © 2.040

-0.,261 =-1,173

LMEOMD>ITIoOOMS Do

CHTMMAMEMTAIPO00MMHEASI T AmmmT e

REGION

o g o

MAGNITULDE
(MS)

1,31
1,43
1,58

1,85

1.72
1,47
1.94
0.71
0,79
1.92
1,50
1.87
1,24
0.91

0.83
0.70
1.09
0.83
0,42
1.13
1.25
1.13
1.56
1.49
1,45
1.24
1,15
1.87
0.350.
1.22
1.06
1436
1.24
o 1.24
1,08



MO

05
05
05
05
05
05
05
05

045

05
05

03

03
03
05
09

05

03
03
05
05
05
03
035
(3]
05
0%
05
03
0S

0 05

05
05
05
05

05

05
05
03
03

05

05
0%

03,

. DATE
MO DAY

16

16
16
16
16
16
16
16

16

16
16

16

16
16
16
21
21
A4

-9

21

21

bl

21
21
21

21
21

21
21
21
21
21
21
21
21
21

21
21
21
21
21
21
21

21

21
21

EVENT
'NOr

39
40
41
42
43
44
45
46
47
48
4%
50
51
52
53
54
55
56
57
58

59

61
62
63
64

65

66

867
68
&9
70

71

72
74

75

76
77
78

79

80

81

82
83

60

HR

0*050<J0‘OﬂJ0~0<JO~0<)0~O<I0~0<)0WO<J€*O<)0AO<JQ~O<§0‘0<}0*0~0

TIME
MIN

b b
[SH SR

RN
SRR

=t
w

Gl O O O+
RS 2 Y

T BHDEL DD
SWUMUD LR = O

«d
ey

LRI RLRLY

UGN = OO0 @A 6

“ N .
S 00 VO

[ R e
O IO N

Table 8'(continued)

SEC

$3.00
19,00
46,00
36000'
49,00
10.91
54,00
37000(
46,00
13,00

44,00

52,00

38.00
24,00
,42'00‘
0.00
0,00
0000 
10,00
50,00
30,00
50000,

0,00
2 50,00

0.00

0.00

0.00

10.00

30.00°
20,00

10000 B
20000 
O'OQ
04,00
50‘00

0,00 .
. 0.00

10400
0.00
30,00
30,00
$0.00
0000

0.00

0,00

COORDINATES

YORM)  XCKMD
-2,940 4,078

REGION M4

CORTHAERTEOOOTSOEEDDMMAIAHNDHCLEDIDDODOODEMAMME

GNITUDE
(HS)

1.68

1.46
1.56

1.64

1,13

1.468

2,03

' 1)61

1,22
1.65
1,67

',ltﬁs

1,45
1.53
1¢7£

- 0.98

1.43

1.10
1.21

1,49
113
S 1.21
1.27
- 1.43

1.24
1.32
1.90
1,49

1,08
1463
1,58
1442

1.41
1.19

1,27

1.27

1,41

1.71
1.47
1.27

1.27

1.41
1,47

1419

1.39
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 Table 8 (continued)

DATE EVENT - TIME COORININATES REGION MAGNITUIE
YR MO DAY NO. HR MIN SEC - YORMY © X(KM) (MS) -
80 05 21 84 10 46 40.00 E 0,98
80 05 21 85 10 ? 20.00 c 1.60
80 05 21 86 10 ? 90.00 C 1.34
80 05 21 87 10 10 30.00 c 1.39
80 03 21 88 10 11 40.00 c 1,39
80 05 21 89 10 16 30.00 0 1.12
80 05 21 ?0 10 19 40,00 c 1.19
80 05 21 2?1 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 1,19
80 05 2 ?4 10 23 0.00 C 1.19
80 05 21 95 10 235 40,00 c 1.34
80 05 2 26 10 2 0.00 c 1,19
80 03 21 97 12 21 492.00 G 1.43
80 05 21 8 12 23 1,00 G 1.27
80 05 21 99 12 33 24,00 I 1,24
80 05 21 100 2 40 10,00 c 1,59
80 05 21 101 13 ? 446,00 D 1.22
80 05 21 102 13 38 4.00 G 1.03
80 05 21 103 13 41 13.00 E

0.89
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Table 9. Microseismic events, June 1980.

DATE EVENT TIME COORDINATES REGION HAGNITURE
YR MO DAY NO. HR MIN SEC Y (RKM) X (RM) (M)
80 06 02 1 7 0 25.00 B 0.82
80 06 02 2 8 21 25.00 B 0.82
80 06 09 3 16 6 45,00 H 0.91
80 06 09 4 16 16 32.00 G 0.83
80 05 09 S 16 20 52,44 -2,689 -0.67 G ' 1.6
80 06 09 6 16 28 19.19 0.7866 —-2,422 I 1.52
80 06 09 7 16 31 10.00 K 0.:.98
80 06 09 8 16 31 32.00 K 0.98
80 05 09 9 16 32 2.44 2,005 0.077 A 1.30
80 06 09 10 16 39 52.00 A 1.30
RO 046 09 11 164 40 S50.00 E 0.86
80 06 09 12 16 42 31.00 E 0.96
80 06 079 13 16 96 83,23 -13.927 13,453 D 2.44
80 06 09 14 17 11 30.00 R 1,00
80 06 09 15 17 11 51,00 B , 1.00
80 06 10 146 18 392 38,85 -5.347 4,454 E 1.62
80 06 12 17 6 33 1.35 -2.288 2.842 I 1.10
80 04 12 18 6 53 17.21 -2,001 2,626 ] 1.20
80 06 19 19 1 29 0,00 C 1,24
80 06 21 20 22 23 84.00
80 05 21 21 22 285 18.53 -2.099 0.372 = 1.24
80 06 21 2 22 26 29.60 -2,929 0.133 E 1.18
80 06 21 24 23 17 33.7468 -1.016 ~-2,611 H 1.16
80 06 21 29 23 22 44.00 (£} 1.19
80 06 23 26 18 20 12,00 F 0.88
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The natura] events are. thought to 11e on or near growth fau]ts whlch are
mapped at a depth of 15 000 feet 1n f1gure»18.- Cons1stent w1th prev1ous ac- |
t1v1ty the most act1ve areas are at the southern edge of the array and just
south of Liverpool. The June,ratekof:24(eventsfper month 1sravdecreasebfrom the

peak level of 103 events in May.

Ju]y
Activity during July is summarized in Table 10 and p]otted'in figure 19;
Only one event c1early fits the established crithria for a natural eVent; ‘In

addition, two high rate ‘sequences of seven events each occurred on the 9th and

¢ 30th. The first sequence 1ocated near Monsanto. During.the other'sequence only

v s1tes 1 and 5 were funct1ona1 so any ep1centra1 reg1on from C through H is pos-.

sible.

Figure 20 1s a daily hiStogram.of al] activdty classified as“hydrau]ic

' fraCturing or natural. The b]ack co]umns represent h1gh rate sequences located

near the 1nJect1on wells: wh11e the red co1umns represent a]] other acoustic or :

surface wave 51gnals.

August

Activity during August is summar1zed in tab]e 11 and 1ocated ep1centers are

'pYOtted in figure 21. The maJor1ty of the events occurred in four high rate se-

230

fquences in the v1c1n1ty of the petrochem1ca1 p1ants apparent]y due to fluid 1n-

.Ject1on. They are denoted by HF-in- tab]e 11. :

A d1fferent source of s1gna1s was recogn1zed dur1ng the past month. Four
events on August 7 had sharp spikes in the record preced1ng the s1gna1 The

sp1kes are 1nterpreted as electrical 1nterference due to 1tghtn1ng and the

\



~ Table 10. Micr_ose‘ismic events, July 1980.

BATE  EVENT TIME COORDINATES ~ RFGION = MAGNITUDE

YR MO DAY NO. HR MIN SEC 0 Y(KM) . X(KM) _ (MS)
80 07 03 1 13 2 44,12 6.051 1.819 & 1.93
80 07 09 2 7 50 11,13 -1.,5982 1,283 n 1,07
80 07 09 3 752 0,07 =1,983 2,582 D 1.14
80 07 09 4 7 S53 52,80 =2,037 2,458 D 1414
80 07 09 5 7 S6 14.4%  -2,243 0 2,835 D L 0.96
80 07 09 6 8 7 1,08 -2,134 2,772 n 1417
80 07 09 7 10 7 49.00 IR n L 0.95
80 07 09 8 17 5 25.00 . C 1.21
80 07 30 9 10 58 24,00 R “CH 1.00
80 07 30 10 10 38 56400 ’ , CH 1.00
80 07 30 11 10 59 34,00 ¢ ' CH. 1400
80 07 30 ' 12 11 0 34,00 CH 1400
80 07 30 13 11 118,00 CI TH 1.00
80 07 30 14 11 1 36.00 o L CH 1400

80 07 30 15 112 2,00 L ~cH 1.00
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DATE

YR

80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
104
80
80
80
80
80

MO

08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08

EVENTS?

08
08
08
08
08

DAY

07
07
07
07
08
08
08
08
08
08
08
08
08
08
08
08
08
08
12
12

14
iS5
15
16
16

21 EVENTS?
80 08 17
95 EVENTS!

80

08

18

13 EVENTS?

80
80
80
80
80
a0

08
08
08
08
08
08
08

08.

08

- 08

08
08
08
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23
24
25
25
26
26
26
27
27
27
29
29
29

Table 11.
EVENT TIME

NO. HR MIN SEC
1 15 57  0.47
2 15 ©9 47.00
3 16 11 33.00
4 16 11 49,00
5 6 29 11,00
é 7 24 4%.,12
7 7 24 54,02
8 7 25 11,00
9 7 25 14,00
10 7 25 21.001
11 7 25 28.00
12 7 25 30,00
13 22 33 43,61
14 22 32 55.98
1S5 22 37 7.3%
16 22 42 12,00
17 22 43 20,00
i8 22 91 $0.00
19 8 8 14.39
20 8 27 45.81

0320-1038
20 S 50 42.16
21 19 9 20.34
22 18 33 42.82
23 18 94  5.34

0413-0429

0917-1056

: 1304-1518
24 3 97:27.88
29 i 3 0.00
26 19 31 22,52
27 0 5995 24.44
28 14 26 30.00
29 17 42 40,00
30 0 44 1,00
31 9 33 52.83
32 12 40 45,00
33 17 3B 12.4%5
34 18 56 20.00
35 21 47 20.00

Microseismic events, August 1980.

COORDINATES

YCKM)  XCKM)
0,583 2,234
“90406 : 20816
-2.347 2,778
-2,317 2.474
-2,400 2,682
‘.-..290 i 20622
-2,890 3,983
-2,925 4.206
-4,158 3.694
-3,522 3,126
-2,214 1,959
0,230 3,252
-0,528 30640
-2,480 3,359
-3.812 5,385
-3.283 2,890
0.154 0,383
0,022 0,472
"50604 60117
0,068 0.413
0.190

0,317

 RZZILZZZZZEZZZI

TYFE

MAGNITULE

(MS)

1.58
1.28
0.83
0.83
1.50
1.68
1.67
1.20
1.24
1.54
1.40
1.45
1.37
1.61
1,47
1.47
1.49
1:66
1.32
1,25

1910‘1056
1.74
1.32
1,31
1.74

1045-1062
1,30-1,92
1.,18-1.42

1.30
1.25

1.19

2,39
1.30
1.33
1.01
0.97
1.06
1.26
0.27
1,00
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acoustic velocity signal which follows is thunder. .This fS‘an unusual recording
and the first of its kind to be noticed in the Brazor1a County records.

Fourteen events of the natura] type were a1so seen late in the month. They
are located within a few kilometers of the injeqtion wells and may also be re-
lated toeinjection, theugh less directly than thevsequences 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 that many of the events prev1ous]y descr1bed as natura] are,
in fact, due to thunder. Since sp1ke-11ke pulses are usual]y 1gnored in a-seis-
mic record, the preceding lightning flashes mayihave gone unnoticed or may have
been too small to detect. On the other hand,'the spatial distributjon’does,ime |
ply involvement of growth faults and injection wells as souhées‘of some of the

events. Daily weather records could resolve sohe of this ambiguity.

September )

Seismic activity observed during September,fs summarized in tabTe\lZ,_
Those events classified as probable type "L" have‘acoustic velocities and spikes
in the preceding record which are presumed to be due to 1ightning. These
occurred on the 7th and 24th. Thunder was heardiat Houston Intercontinental
Airport on the 6th, 7thiand 8th and a trace.of rein fell on the 24th.

Type N events are similar but do not have'v%sib]e lightning spikes. Since
these occur on the 6th, 7th and 24th they may beidue to thunderstorms a]so,.or
they could be growth fault movements. Epicenter locations for activity on the
24th are given inbfthre 22. | '  : ‘_ ‘

Only the 204 events on September 16vcorresphhded with clear weather.

Although these could not be Tocated, similar Seqhences in the bast ha?e‘had v
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20
80
=0
(518]
- 80
a0

&0
g0
g0

50

20

80
20
80
20
g0
202 EVE
20

80
- B0
230
80
20
20
80
g0
80
20

N
L

DATE

09
0
09
0%
09
NTS
09

0%
09
09
09
09
09
0
09
09
o

NAaTURAL
LIGHTNING

+e

nay

04
06
04
06
06
06
06
06
07
07
07
07
07
07
16
L&

16

24
24

24

24

24
24
24
24
24

24

Table 12. Microseismic events, September 1980.

EVENT

NI v IR I N B O A

17
18
19
20
21
29

A d
23
24

25

26

0

MR MIN SEC
12 22 8.00
12 24 38,00
12 25 30,
12 26 20,
12 28 32,00
12 29 24,00
12 34 20,00
14 30 54,00
4 16 23.00
4 19 30.00
4 21 0,
15 25 14,00
18 24 14,00
18 24 24,00
1 37 0.
1 47 0,
320-0700
7 12 8,79
8 S4 34,22
9 27 1.99
9 27 12,38
9 29 6.47
9 32 50,45
9 34 21,66
9 34 25,40
9 34 43,48
16 22 30,

HF "= HYDRAULIC FRACTURE

TIME

COORDINATES

Y ORM)

f1.802
2.034
_20508

-1,742

-1.4621
=1.900
"10811
-1.,091
-1.764

HKORM)Y

0.870
-1,4605
3.053
0.914
1.428
0.872
0.900
1,638
0.898

FROEARLE
TYFE

N
N
N
i
N
N
N
N
i
L
L
N
N
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TMZZZZILIILZZ2Z2Z

MAGNT TUTE
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1.17
1,37
1,47
1.24
1.34
1417
1.14
1.41
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Figure 22. Epicenter map_for September 1980.




: 50ur¢es veryinear thefMonsohto”olant;_bresumoblyrassoCiatediwithjfluid:in;
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It shou1d be noted that product1on at the DOE we11 d1d not commence unt11
>1500 GMT on the 16th e1ght hours after the se1sm1c sequence had ‘ended.

There were a]so 101 se1sm1c shots dur1ng the month al] of . wh1ch occurred =

_dur1ng the day11ght hours.,

jOctcber | |
M1crose1sm1c act1v1ty in October was dom1nated by s1gna1s from the petro- -

chem1ca1 p1ants from October 17-24, 1nc1ud1ng 302 s1gnals on the 22nd. ,Ep1cen7§ :
ters are plotted as asterisks in f1gure ?3 Th1suact1v1ty.was absent‘onVWeek- ,
ends, further ev1dence of cu]tural or1g1ns. B o |

"'g Natura] events without 11ghtn1ng f]ashes were observed on the 17th 18th
.f22nd 26th and 27th 1oca1 t1me._ Those wh1ch cou]d be Tocated were restr1cted .
J ﬁto two regions wh1ch_haue fong:demonstrated $1m11ar act1v1ty.(f1gure,23).ojThree
eVents_wtth,apparent 1ightnfng fﬂashes-werejalso 1oeated dhd p]otted‘in,fiQUre';
23 as'openvCirc1es. fhey wereISCatteredvacrosé the arrayi Unfortunately;:the‘i v
vnatura] events wh1ch were concurrent w1th thunder on the 27th could not be _
v]ocated | R

The sources of the natural events are st111 uncerta1n.
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Table 13. Microseismic events, October 1980.

. DATE EVENT TIME - COORDINATES TYPE MAGNITUDE
YR MO DAY NO. HR MIN SEC Y (KM) X (KiH) (HS)
80 10 17 1 10 20 50.00 CL HF

80 10 17 2 10 21 0.28 -1.567 2.720 HF 1.18
20 10 17 3 10 21 11,15 -1.518 2,895  HF A 1.00
80 10 17 4 10 21 25.72 =-1.524 2,710 HF 1.17
20 10 17 5 10 21 42.94 -1.,604 2.77& HF 1.19
50 10 17 é 10 21 55.89 -1.507Z 2,644 HF ’ 1,14
80 10 17 7 14 19. 3,00 ‘ HF

g0 10 17 e 14 1% 12.00 HF

60 10 17 9 22 13 %7.77 -0.088 -=3.078 M 1.26
g0 10 18 10 23 50 S4.00 | N

80 10 18 11 23 5& 31.00 , N

80 10 19 12 0 2 52.00 ! : N '

£0 10 19 13 0 % 17.22 -1.581 -1.,019 N 1.24
80 10 19 14 0 6 34,93 -1.,552 -0,292 N 1,08
go 10 19 15 0 11 1.00 ‘ , N

80 10 19 16 0 34 51,41 =-0,617  =-4,31¢ N 1.32
80 10 19 17 0 3% 55,06 -1.408 = 0.826 N 0.99
§0 10 19 18 0 42 3,00 N

g0 10 19 19 1 40 332,00 , N

g0 10 19 20 1 4% 41.87 -0.511 =0,052 N 0.75
€0 10 20 21 5 19 46,88 -1.928  I.061 HF 1,132
80 10 20 22 & 20 57.20 ~-1.944 2,104 HF 1.11
80 10 21 23 7 47 50.00 . HF

25 EVENTS? j ,

80 10 21 24 7 52 3%.41 -4,159 @ 5,74¢ HF 1.14
18 EVENTS! ‘ , ‘

20 10 21 25 g 13 51.20 -5.,205% 7.043 | HF 1465
84 EVENTS! : :

80 10 22 2¢& 0 4& S.07 =-4.06%  5,53¢& . HF T 1.35
80 10 22 27 O 48 334,57 =3.407 @ 4.,97° HF 1.34
80 10 22 28 0 54 23.50 =-4,507 &.368 HF 1.47
22 EVENTS! o . ,
80 10 22 29 16 19 28.27 0.584 -4.532 HF 1.41
80 10 22 20 164 19 42.00 N

g0 10 22 31 20 27 206.00 : HF

£ EVENTS! :

20 10 22 32 23 28 49,66 =2,082  2.645 HF 1.23
185 EVENTS! ; .
80 10 22 33 22 47 13.77 -2,591  2.133 HF 1.64
80 10 232 24 I 32 1.00 ; HF

22 EVENTS! '

80 10 23 3 & 54 45.00 HF

272 EVENTS: ~

20 10 24 37 11 3 32.%8 =3,005 @ 3,487 HF 1,39
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10
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27
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28

EVENT

NO.

28
39
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44
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46
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4g
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TIME
MIN

Xz
P
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34
e
o7

0
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5
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Table 13 (continued)

+ SEC(

96.81
44,00
36,00
45.00
?.00
0.00
44,50
0.00
10,36
20.146
0.00
0.00
0.00

COORDINATES
Y (K#M) X(KH)

-1.851 2,929

-4,542 3.084

0867 -0.R49
032 1.802

N

HIGH RATE CHEMICAL PFLANT SEQUENCE

NATURAL
ACOUSTIC SIGNAL WITH LIGHTNING
REGIONAL EVERNT

EVENT»

NO FLASH

FLASH

TYFE

HF

N
N
N

RZZITZr =

MAGNITULE
(MS)

1.70
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Figure 23. Epicenter map for October 1980.
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