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1.0 PURPOSE AND OBJECTIVE

This calculation evaluates the hazard at the proposed National Enrichment Facxlxty (NEF) in
" Eunice, New Mexico due to the presence of a natural gas pipeline.

The evaluation is part of the Integrated Safety Analysis (ISA) for the proposed site, as required
by 10 CFR Part 70. It was performed in accordance with the Framatome ANP (FANP) Quality
Assurance Program.

20 BACKGROUND

A 16-inch natural gas line runs along the southern boundary of Section 32, Township 21 South,
Range 38 East, New Mexico Meridian, Lea County, New Mexico. The proposed NEF site
(Figure 1) is situated north of New Mexico Highway 234 within Section 32. Sid Richardson
Energy Services Co. (SRESCo), located in Jal, New Mexico, operates the pipeline. Information
gathered from SRESCo via telephone revealed that the pipeline is a low-pressure line (<50 psi)
that carries “wet sour gas,” which is unprocessed, field gas from the well being sent (transmitted)
for processing (Attachment 5). The gas line is buried to a depth of about 3 feet. The gas
composition is approximately 72% methane, 11% ethane, 7% propane, and <1% hydrogen
sulfide. The gas line flow is between 200-500 thousand cubic feet per day. It is 14-15 miles in
length, with manual block valves at each end and in the middle. There also is a check valve at
the connection with the main service line located near Eunice and Highway 234. At its closest
approach, the pipeline is about 1800 feet (ft) from the Technical Services Building (TSB), the
nearest critical NEF structure (Figures 1 and 2).,

Following a postulated rupture of a segment of the gas pipeline shown in Figure 1, natural gas
will be discharged into the atmosphere. The released gas mixes with the atmosphere and forms a
vapor cloud. Depending on the environmental conditions, this vapor cloud will rise (due to
buoyancy effects) and travel away from the rupfure location. The vapor cloud may explode (or
detonate). When this occurs, the shock wave associated with such an explosion may create an
overpressure on plant structures. Also, the dynamic impulse from such an explosion may propel
objects or missiles in the vicinity of the explosion towards the NEF structures and may
structurally damage critical buildings. Alternatively, the vapor cloud may ignite and form a
fireball, resulting in radiant heat that could cause potential structural damage.

Based on the above discussion, the hazards posed by an accidental rupture of the gas pipeline
therefore consist of:

a. Overpressure on plant structures due to shock waves generated by detonation or
explosion of the gas cloud from mixing of the released gas and the atmosphere.

b. . Impact by missiles propelled by air bursts from detonation or explosion of the gas
cloud.

c. Radiant heat flux on plant structures due to combustion of the gas/air mixture in the
gas cloud (thermal impact).
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30 METHOD OF ANALYSIS

This calculation uses a hazard model to estimate the likelihood of a gas line rupture and B
subsequent hazards that could impact NEF plant operatxons In its general form, the probability,
P, of an incident occurring that affects plant structures is

P= PExplosion + Pwissile generationt Prhermal impact
40 ACCEPTANCE CRITERIA
A natural gas pipeline incident is an external event. In accordance with NUREG-1520, Section
3.4 (Reference 1), an external event is considered not credible if the probablhty of the event
initiation is less than 10 per year. If the probability is greater than 10° per year, the event is
considered credible and must be evaluated further.
5.0 INPUT & ASSUMPTIONS

The analysis input and assumptions are as follows:

1. The pipeline diameter is 16 inches, with an operating pressure of 50 psi (Attachment

5).

2. The gas released is methane, which is the major constituent of wet sour gas
(Attachment 5).

3. Ruptures less than 0.1 foot in length are assumed to be unable to cause a plant hazard.

If a rupture length is not reported, it is assumed to be zero.

4, The external walls of the proposed NEF buildings that house critical components are
made of concrete (Reference 10) and able to withstand an explosion as determined by
the safe separation distance in Regulatory Guide 1.91 (Reference 3).

6.0 ANALYSIS AND RESULTS

6.1  Probability of Pipeline Explosion
The general form for the probability of a pipeline explosion is

P=IXRcxD
where,
I = gas line rupture incident rate per mile
Rc = conditional probability that a significant incident will occur given an incident
D = exposure distance in miles




Document No. 32-2400572-02

Natural Gas Pipeline Hazard Risk Determination Revision 2
: ) . Page 6 0f 45 |

6.1.1 Probability of Pipeline Incident (I)

Historical data on pipeline accidents are available through the Office of Pipeline Safety (OPS)
official website (Reference 7). Attachment 1 shows the incident summary statistics from 1986 to
2002. Attachment 2 contains the incident summary by cause for years 1998, 1999, 2000, and
2001. Data from these four years will be used to evaluate the yearly probability of a plpe '
rupture. The annual mileage of natural gas transmission pipelines in the country is given in
Attachment 3. Only the “onshore” mileage is used in this evaluation.

Also available from the OPS website (Reference 7) are the detailed account of each reported
incident, including incident address, incident date, type of incident and rupture length for a
rupture incident as well as telephonic records of incidents involving chemical releases. The
telephonic records contain information on incident description, and are used here to determine
the number of incidents that involve explosions.

Table 1 synthesizes the information in Attachments 1 through 3, the detailed transmission
incident accounts, and the telephonic incident notifications for years 1998 to 2001." The
telephonic records for 1998 and 2001 are only from January to June of each year. The number of
on-shore rupture incidents and total mileage for these two years, as a result, are divided by two.
The number of incidents that involve an explosion is determined from the telephonic records. If
no telephonic records exist, or no mention is made of an explosion for an incident, no explosion
is assumed for that incident. This is reasonable since an explosion would be reported if it did
occur (see Table 1, Note 8). Also, if 2 rupture length is not reported, it is assumed to be zero.
Only rupture incidents with a rupture length of greater than 0.1 ft are able to cause a plant hazard
(Input/Assumption 3).

From Table 1, the annual incident rupture rate is

I = 50 ruptures/873,305 miles = 5.73 x 10 ruptures/mile
Hence, the probability of rupture of the pipeline under evaluation is 5.73 x 10°% ruptures per mile.
6.1.2 Conditional Probability of Significant Incident (Rc)
The conditional probability of a significant incident, R, has two parts. Given a pipeline
incident, in this case a rupture, there must be an explosion (Rcy), and given an explosion it must
be substantial (R¢y) - i.e., be a detonation to affect plant buildings.
From Table 1, seven ruptures out of the 50 (with a rupture length greater than 0.1 foot) involved

explosions. Hence the fraction of explosion events is
Rc1=7/50=0.14

* As of the date of this calculation, transmission data for 2002 to the present was available; however, telephonic
incident notifications through 2001 were only available. Therefore, this calculation is based on daia between 1998
and 2001.
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As stated above, given an explosion it must be significant - i.e., a detonation, but not every
explosion is a detonation. Instead, most explosions are deflagrations, which produce much less
severe consequences than a detonation. Reference 5 suggests 2 denotation rate, R, given an
explosion of 0.28, which is considered conservative (Attachment 7). Therefore, in this
caleulafion, o v _

R =0.28
6.1.3 Exposure Distance (D)

The exposure distance, D, is a function of the safe separation distance. If an explosion occurs
beyond the safe separation distance for a plant critical structure, then the structures will be
unaffected.

The exposure distance has two parts: the distance to the gas upper and lower explosion limits
(UEL and LEL), D), and the safe separation distance, D;. D, is determined by employing the
computer program ALOHA (Reference 6) to calculate the concentrations of gas from a
postulated gas release along a direct pathway to the NEF. D2 is determined following
Regulatory Guide 1.91 (Reference 3) and using the ALOHA results.

As shown in Attachment 4, D, the distance to the LEL is 4,095 ft and D;, the safe separation
distance, is 1,471 ft., for a total of 5,566 ft. This means that NEF critical structures must be at
least 5,566 ft (1.05 miles) from the point of explosion. Using this distance as a radius, then
swinging an arc from the approximate edge of the TSB, intersects the gas pipeline at two points
(Figure 1). The distance of the cord between the two points is the exposure distance, D (Figure
1), with the maximum distance possible being two times the radius. Hence, for conservatism,

D=2x 1.05=2.1 miles
6.1.4 Final Probability of Pipeline Explosion
The final probability of a pipeline explosion is

Pexplosion = 5.73 X 10 ruptures (explosions)/mile x 0.14 x 0.28 x 2.1 mile = 4.72 x 10°
ruptures (explosions)
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6.2  Probability of Missile Hazard

The missile generation hazard depends on the detonation strength (TNT-equivalent weight), the
dynamic pressure impulse, the projectile mass, air drag, and the distance between the detonation
center and the facility. Since none of these parameters for the proposed enrichment facility has

“been established, it is conservatively assumed that every détonation will result in a hazard due to
missile impact. Accordingly, the probability of a hazard due to missile generation is the same as
the explosion probability previously calculated in Section 6.1, or

Prissile gencration = 4.72 X 10/ year
6.3  Probability of Thermal Hazard

The thermal radiation hazard depends on the gas release rate, subsequent motion of the vapor
cloud, flame temperature, flame speed, flame emissivity, air transmissivity, and distance between
the vapor cloud and the facility. The gas release rate and subsequent motion of the vapor cloud
for the present analysis are bounded by similar analysis involving a natural gas pipeline
conducted by the Tennessee Valley Authority (TVA) at the Hartsville Nuclear Plants (Reference
9). The pipeline in the TVA analysis had a larger diameter (22 vs. 16 inches) and a higher
operating pressure (560 vs. 50 psi). In addition, the TVA analysis used conservative values for
flame temperature, flame speed, flame emissivity, and air transmissivity, all of which are
applicable to the present evaluation. Lastly, although the distance to the pipeline for the NEF
site is less than the TVA analysis (1800 ft vs. 2650 ft), considering other conservatisms as noted
above, the TVA results for the radiant heat flux would bound those for a detailed analysis of the
pipeline near the NEF. '

The worst-case heat flux to critical plant structures in the TVA analysis was less than 800 Btuw/fi®
(page 2.2-12m, Attachment 9). Based on the above argument, the radiant heat flux to the
proposed NEF is also expected to be less than 800 Btu/ft?. This is substantially less than the heat
flux expected to cause any damage to the concrete NEF structures. From Reference 9 (page 2.2-
121, Attachment 9), a heat flux of about 1750 Btw/ft?> would be needed to cause spontaneous
ignition of wood. The heat flux that would cause damage to concrete is expected to be much
higher. Given the low gas pressure, any fireball would last a very short period of time before the
flame front retreated back to the vicinity of the pipe, approximately 1800 ft from the NEF.
Hence, there is no need to consider the hazard due to heat exposure from combustion of the
gas/air mixture in the gas, resulting in a yearly probability of zero.

6.4  Probability of Hazard due to Gas Pipeline

The final probability of a hazard due to the natural gas pipeline in the vicinity of the proposed
NEF site is the sum of the three hazards:

P=4.72x10%/year +4.72 x 10°/ year + 0 = 9.44 x 10/ year

PageBof4S |-
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7.0 RESULTS AND CONCLUSIONS

A postulated rupture of the gas pipeline near the NEF could pose the following the hazards:

¢ Overpressure on plant structures due to shock waves generated by detonation or
. explosion of the gas cloud from mixing of the released gas and the atmosphere.

e Impact by missiles propelled by air bursts from detonation or explosion of the gas cloud.

s Radiant heat flux on plant structures due to combustion of the gas/air mixture in the gas
cloud.

A hazard model estimated the likelihood of a gas line rupture and the subsequent hazards that
could impact NEF plant operations. The yearly probability of these hazards is 9.44 x 106/ year.
Therefore, the event is considered credible in accordance with NUREG-1520 (Reference 1).

The objective of this calculation has been met.
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90 QUALITY ASSURANCE

In addition to Urenco supplied design inputs, FANP is also using design inputs supplied by
Lockwood Greene. Urenco has authorized FANP in writing (Reference 2) to use design inputs

from Lockwood Greene for work in thc preparauon of the NEF Llccnsc Apphcatlon undcr thc
context of the FANP QA program.
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Table 1
Pipeline Statistic for 1998 to 2001
(Source: Official website of Office of Pipeline Safety: ops.dot.gov, Reference 7)

41998 - J1999 - 2000  ]2001 - '} Total

Rupture 24/2=12 16 24 16/2=8 60
Rupture>0.1' | 21/2=11 11 22 11/2=6 50
Total 295,598/2 = | 290,083 292,957 284,932/2 = | 873,305
Mileage 147,799 142,466
No. Ignition | 6 5 S l 17
No. 3 3 1 0 7 '
Explosion

otles:

w N
bt

Only rupture incidents involving rupture lengths greater than 0.1 foot are considered. Unreported rupture
lengths are assumed to be zero. (Input/Assumption 3)

Information on incident types (i.¢., ruptures) is based on natural gas transmission incident data.

Information on incidents and explosions is based on telephonic incident notifications. The number of ignitions
(fires) is for informational purposes. Ignition incidents include NRC Nos. (1998) 420106, 421437, 427286,
430284, 436523, 437627 (also associated with an explosion), (1999) 474992, 487294, 490844, 498467, 506063,
{2000) 527789, 528256, 534705, 548619, 549015 and (2001) 560330. '
Two ruptures in 1998 (dated 1/26/98 and 3/20/98) were associated with off-shore incidents and not included in
the overall rupture total or in the rupture>0.1° total. Also note that in 1998, for one incident, (NRC no. 433654),
two pipes ruptured; therefore, this was counted as two pipe ruptures in the rupture and rupture>0.1°* totals,
Referring to Attachment 3 — Incidents and Telephonic Records 1998 - 2001, note that some incidents were not
indicated 1o be a ‘ruplure’ type incident on the transmission incident data report, although the telephonic
incident notifications indicated a rupture occurred. Therefore if a rupture length of >0.1” was associated with an
on-shore, non-rupture incident type, it was counted in the rupture and rupture>0.1° totals. This applies to the
year 2000 (i.c., NRC No. 520444, dated 2/18/2000 — indicated to be a leak type incident).

Reported explosion incidents include NRC Nos. (1998) 424160, 426483, 437627, (1999) 472803, 476123,
491766 and (2000) 551181. Note that for NRC No. (1998) 437627, both a firc (ignition) and explosion were
reported.

Although it has been assumed that rupture lengths <0.1” are unable to cause a plant hazard and unreported
rupture lengths are assumed 10 be zero, except for NRC No. 476123, six of the seven reported explosions are
associated with incident types that have no reported rupture length and/or are not indicated to be ruptures.
However, they have been considered in the explosion total and used to determine Re; in Section 6.1.2 without
increasing the number of ruptures >0.1° (i.e., 50) in computing Rey. [Note: The other explosion incident
indicated to be a rupture is NRC No. 551181; however, it has no reported rupture length.}

Referring to Note 3 above, for some of the ignition incidents (i.e., NRC Nos. (1998) 421437, 430284, (1999)
487294, 450844, 498467 and (2000) 528256), the source of the ignition was reporied as unknown and/or the
incident may have becn reported after the ignition stasted. Considering that no mention is made of an

explosion, in addition to various conservatisms used in this evaluation (e.g., determination of Puigik goacration iR
Section 6.2), it is reasonable not to include these incidents in the explosion total.
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Figure 1, Location of Pipeline near the Proposed NEF Site

Source: htip://www .topozone.com
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Attachment 1: Incident Summary Statistics from 1986 to 2002
4 (For Informational Purposes) -

OFFICE OF PIPELINE SAFETY
NATURAL GAS PIPELINE OPERATORS
INCIDENT SUMMARY STATISTICS BY YEAR
1/1/1986 - 08/31/2003

TRANSMISSION OPERATORS
Year No. of Fatalities Injuries Property,

Incidents Damage,
1986 83 6 20 $11,166,262]
1987 70 0 15 $4,720,466
1088 89 2 11 $9,316,078
1989 103 22 28 $20,458,939
1990 89 0 17 $11,302,316
1991 71 0 12 $11,931,238]
1992 74 3 15 $24,578,165
1993 95 1 17 $23,035,268
1094 81 0 22 $45,170,293
1995 64 2 10 $9,057,750
1996 77 1 5 $13,078,474
1997 73 1 s $12,078,117
1998 89 1 " $44,487,310
1899 54 2 8 $17,695,037
2000 80 15 18 $17,6868,261
2001 - 86 2 5 $23,610,883
2002 81 1 5 $24,365,559

Totals 1369 §9 - 224 15324,821,316

Historical totals may change as OPS receives supplemental information on incidents.
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Attachment 2: Incident Summary by Cause, 1998, 1999, 2000 and 2001
(For Informational Purposes)
OFFICE OF PIPELINE SAFETY
TRANSMISSION PIPELINE
_ INCIDENT SUMMARY BY CAUSE
' 1/1/1898 - 12/31/1998 ‘
(Natural Gas)
Cause % of % of
lnhcll%.eonfts Total g;:i’:rg_’ Total |FatalitiesjInjurles
Incidents g Damages
CONSTRUCTION/MATERIAL
DEFECT 19 19.19| $2,984,361 6.7 0 4
CORROSION, EXTERNAL 8 8.08| $1,289,036 2.89 0 0
CORROSION, INTERNAL 14 14.14] $3,259,500 7.32 (1] 0
DAMAGE BY OUTSIDE
FORCE 37 37.371$18,673,077 41.97 1 3
OTHER 21 21.21}$18,281,336 41.09 0 4
TOTAL 99 $44,457,310 1 1
Historical totals may change as OPS receives supplementa! information on incidents.
OFFICE OF PIPELINE SAFETY
TRANSMISSION PIPELINE
INCIDENT SUMMARY BY CAUSE
111999 - 12/31/1999
{Natural Gas)
Cause % of % of
ln'-;lrd' ec::ts Total g;?;’: :‘; Total |]Fatalities|Injuries
Incidents g Damages
CONSTRUCTION/MATERIAL ' '
DEFECT 8 14.81] $6,654,800 37.6 ) 0
CORROSION, EXTERNAL 3 5551 $465,000 2.62 0 0
CORROSION, INTERNAL 10 18.51] $3,352,000 18.94 0 0
CORROSION, NOT .
SPECIFIED 1 1.85 $0 0 0 0
DAMAGE BY OUTSIDE
FORCE 18 33.33| $5,684,100 32.12 1 2'
OTHER 14 25.92| $1,540,037 8.7 1 6
TOTAL 54 $17,695,937 2

Historical totals may change as OPS receives supplemental information on incidents.
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OFFICE OF PIPELINE SAFETY
TRANSMISSION PIPELINE
INCIDENT SUMMARY BY CAUSE
11172000 - 12/31/2000
{Natural Gas)
Cause 1 % of %of | - .. . 1
' In':?d. e‘::ts Total g;:f: ?; ' Total [Fatalities{Injuries
Incidents 8 Damages .

CONSTRUCTION/MATERIAL '
DEFECT 7 8.75] $591,043 33 0 0
CORROSION, EXTERNAL 14 17.5] $3,475,500 19.45 0 0
CORROSION, INTERNAL 16 20| $2,635,086 14.74] 12 2
CORROSION, NOT

SPECIFIED 1 1.25] $730,000 4.08 0 0
DAMAGE BY OUTSIDE '
FORCE 20 25] $3,164,161 17.7 3 7
OTHER 22 27.5| $7.272,471 407/ o )
TOTAL 80 $17,868,261 15 18

Historical totals may change as OPS receives supplemental information on incidents.

OFFICE OF PIPELINE SAFETY
TRANSMISSION PIPELINE
INCIDENT SUMMARY BY CAUSE
17172001 - 12/31/2001
{Natural Gas)
Cause % of % of .
Inr:rd. ecr,zfts Total g;:;e':‘; Total |Fatalities}injuries
Incidents 8 Damages
CONSTRUCTION/MATERIAL
DEFECT | 12 13.95| $1,639,070 6.94 0 o.
CORROSION, EXTERNAL 7 8.13| $1,961,350 8.3 0 0
CORROSION, INTERNAL 9 10.46] $3,301,200 13.98 0 0
DAMAGE BY OUTSIDE
FORCE 36 41.861$14,807,928 62.71 0 0
OTHER 22 2558] $1,901,335 8.05 2 L]
TOTAL 86 $23,610,883 2 5

Historical totals may change as OPS receives supplemental information on incidents.
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Attachment 3: Natural Gas Transmission Pipeline Annual Mileage

Office of Pnpeline Safety

Natural Gas Transmlssion Plpeline Annual Mlleage ‘

Transmission Gathering
No. of
Year Records Onshore Ofishore Onshore OﬂshoreL
1984 885 277,601 7,353 33,290 3,671
1985 852 282,745 7,719 33,729 1,740
1986 1,008 280,667 9,29 29,737 1,958
1987 863 284,235 7,622 29,654 2,477
1986 1,019 280,252 7,908 28,941 3,101
1989 1.033 279,728 8,198 29,597 2,547
1990 1,105 283,880 8,110 29,266 3,154
1991 1,211 285,295 8,567 29,009 3,704
1992 1,183 283,071 8,397 28,800 3,720
1993 1,131 285,043 8,220 28,431 3,625
1994 1,229 293,438 8,107 27,392 3,812
1995 1,267 288,846 8,101 26,657 4,262
1996 1,247 285,338 6,848 24,844 4,761
1997 1,352 287,745 6,625 28,234 6,161
1998 1,164 295,598 7,108 23,480 5,673
1999 1,176 290,083 6,017 26,348 5,916
2000 1,158 292,957 5,241 21,706 5,682
2001 1,306 284,932 5,536 17,659 3.865
2002 | 1,389 301,312 6212 15,068 3,355

Source: http://ops.dot.gov/stats/fGTANNUAL2.htm - Plpelmc Statistics, Transmission Annual
Mileage Totals (1984 — 2002).



Incidenis and Telephonic Records 1998 - 2001

NRG No.
418580
NONE
419522 PTUT
420108 NATURAL GAS COMPRESSOR / COMPRESSOR CAUGHT FIRE
420030 | 19980 No RUPTURE 20 INCH NATURAL GAS TRANSMISSION PIPELINE / CAUSE OF RELEASE UNKNOWN ATTIME OF REP5R
420718 | 19980121 No RUPTURE 15 8 INCH NATURAL GAS TRANSMISSION LINE / UNE STRUCK BY HOWARD COUNTY ROAD DEPT. VEHIGLE
6980126 | Yes | RUPTURE 5 N/A. offshore
19980126 Yeos LEAK N/A, offshore
NATURAL GAS TRANSMISSION LINE / GAS IS BEING RELESED FROM THE PIPELINE AND BURNING 1 CAUSE OF RELEASE IS
421437 | 19980127 No RUPTURE 92 UNKNOWN
9980130 | Ves | OTHER 5 A, offshore
424160 9980207 No LEAK - GAS HEATER/EXPLODED-CORROSION RELATED PROBLEM
428484 | 19980220 No LEAK SUBTERRANEAN 20 INCH NATURAL GAS PIPELINE LEAK/ UNKNOWN CAUSE.
425942 | 19980225 No OTHER 20 INCH PIPELINE / THE UNE RUPTURED
426217 | 19980228 No LEAK 24 INCH NATURAL GAS PIPELINE {TRANSMISSION UNEW UNKNOWN....DEVELOPEDA LEAK
428483 | 19980301 No LEAX EXPLOSION AT MLNP FIRST AND INGRIA STREETS / MAY BE NATURAL GAS RELATEDCOMPANY IS STILL INVESTIGATING
CAR DROVE OVER 2" FEEDOFF LINE TO DISTRIBUTION SYS q: TOR VALVE BROKEN OPEN RE|
427286 | 19980307 No
427385 | 19980308 No
19980320 Yas
429154 18980320 No
NONE 9980324 No
18980327 Yeos
18980328 | Yes K
430284 | 19980329 No RUPTURE 159 FIRE WAS DISCOVERED BY LOCAL POLICE ALONG PIPLINE AREA / CAUSE OF BREAKIS STILL UNKNOW
430057 | 18950402 No LEAK SOURCE: 26° PIPELINE/CAUSE: POSSIBLE CORROSION TO THE PIPELINE CAUSE THE RELEASE
16IN BELOW GROUND NATURAL GAS PIPE/ UNKNOWN CAUSE/ TRANSMISSION LINE INTERSTATE PIPELN PANY LINE
430914 | 10980402 No RUPTURE 8 NAME 2-AD
12 IN TRAN i DERWATER IN INTERCOASTAL W, (Note: Atthough it appears from the t
431768 | 19980408 No LEAK anﬁ.hﬁdﬂhlssodﬂodﬁmanMMgghak.mh\ddmdalalndeatesnunm) . *
431743 | 19980408 No RUPTURE 16 18 INCH NATURAL GAS TRANSMI PIPELINE / LINE FAILURE CAUSED RUPTURE
432039 | 19980410 No LEAK AINCH NATURAL GAS TRANSM!SS@N LINE / CAUSE UNKNOWN
mmmmmm
433267 | 19980420 No LEAK LEAKING PIPELINE
j O RUPTUR 0 ere Is only ona incident listed Tor this date In the
Imddentdanropom However, lheMephorichddemmMﬂon report also hasalsﬂngforNRCno.mess(smdtyasNcho
. 433654). No. 433655 also pestaing fo a pipe rupture due to & landsiide on the same date [Le., per the telephonic records: No. 433855 -
433654 | 199850422 No RUPTURE 700 PIPELINE /LANDSLIDE CAUSED PIPE TO RUPTURE]. Thus, it appears that no, 433855 is not associated th & natural gas pipaiine.)
19980504 Yos LEAK /A, offshors
19980505 Yes LEAK N/A, offshore
435589 | 19980508 No RUPTUR 30 30 INCH UNDERGROUND TRANSMISSION LINE / RUPTURED DUE TO UNKNOWN GAUSES
22 INCH STEEL PIPEUNE / LEAK IN PIPELINE DUE TO UNKNOWN CAUSES RELEASED NATURAL G TO THE ATMOSPHERE
435088 | 19980508 No LEAK LINE: TRANSMISSION LINE
19980511 Yes LEAK N/A, offshore
22INCH ! LINE REPAIR! GNITION OCCURRED RE ULTIN IN RY T
436523 | 19980512 No OTHER EMPLOYEE O e e e ECIIN 0 T
19980518 Yes LEAK N/A, offshora ¥

ATTacHMENT D .. s dTa  HS
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Incidents and Telephonic Records 1998 - 2001

NRC No, | Inaident Date | Olishore? | Incdent Type | Rupture Length [Descripiion of Incident _
19980519 Yes LEAK N/A, cfishors »
ABAOVE GROUND TRANSMISSION LINE(SIZE UNKNOWN)AT METERING PACILITY/DURINGREPAIR WORK AN EXPLOSION
437827 | 19980519 No OTHER |OCCURED FOLLOWED BY A FIRE
439300 | 19980530 No RUPTURE 30 10 INCH PIPELINE/CAUSE UNKNOWN j
439772 | 18980602 No OTHER 30 INCH NATURAL GAS P1 ROPER VALVE SEQU SED A RE NATURAL GAS
19980608 No OTHER Na telephonic -
199806 No LEAK No telaphonic record
15980815 Yes LEAK {NI'A. ofishora
19980619 No OTHER No telephonic record
19980708 No LEAK No telephcnlc record
19980707 No LEAK No telophonic roeord
19980707 No OTHER No telephonic
1998071 No OTHER No telephonic meord
198980715 No LEAK No tetephonic record
19980715 No OTHER No telephonic record
19980717 No LEAK No telephonic record
9980717 No LEAK No telaphonic record
9980721 No OTHER No telephonic record
5980723 No LEAK No telephonic record
9980723 Yos LEAK /A, offshors
19980723 | Yes LTEAK /A, offshore
19980727 No OTHER No telephonic record
19980802 No LEAK No tslephonic record
19980802 No LEAK No telephonic record -
19980803 No OTHER _ No telephonic record
19980208 No LEAK [No telephonic record
19980814 No OTHER [No telephonic record .
9980618 No OTHER No teiephonic record
19980825 Na OTHER No telaphonic record ~
19980826 Yes LEAK NJ/A, offshore
99560828 No LEAK No telephonic record
9980828 No RUPTURE 2 telephonic record
19980903 No RUPTURE 20 No tefephonic record
19980906 No RUPTURE 15 Not ic record
16580917 | Yes LEAK /A, offshore
19680920 | Yes LEAK mw offshor»:li
16980923 Yos LEAK /A, offshore
19980923 tNo LEAK ND telephonic record
19980920 No OTHER - ‘No: telephonic record
19980920 | Yes OTHER /A, oftshore
19980930 | _ Yes LEAK N/A, ofishore
19981002 | VYes OTHER IN/A, offshore
19981008 No RUPTURE [No tei c record
19981006 Yes | LEAK N/A,
19981008 No LEAK No telsphonic record
19981012 No OTHER No telephonic record
19981012 No RUPTURE 10 o telephonic record
3981026 No OTHER No tefephonic record
981029 No__ | RUPTURE ' No tefephonic record s insadka Ty
19981114 No AUPTURE 55 No tetephonic record i}

ATTRCHMENT. D s 1Th 45
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Incidents and Telephonic Records 1898 - 2001

NRC No. TIncident Date[Ofishore?| Incident Typa | Rupture Length [Description of Incident
19581123 No LEAK No t record
19981130 | Yes LEAK N/A, offshore
19981202 No OTHER No telephonic record
16981206 No | RUPTURE 80 No telephonic recond
1998120 No_ | RUPTURE 33 No felephonic record
19981210 No RUPTURE 3 o telephonic record
19981210 No OTHER {No telephonic record
19981213 No RUPTURE 1 No tefaphonic racord
10981216 No OTHER . |No telephoric record
10981217 No__| RUPTURE 29 No telephomc record
18981221 No LEAK No telephonic record .
460388 | 19990102 No UPTURE 22 INCH PIPELINE / THE MATERIAL RELEASED DUE TO AN UNKNOWN FAILURE ON THE LINE
| 469420 | 19990103 | _No OTHER B INCH TRANSMISSION FIPELINE / UNKNOWN
NONE | 19950113 No LEAK [N& telsphonic record
NONE | 19990117 No LEAK |Na tefephonic record
19590117 Yes LEAK 0 |N/A, oftshore
| 471924 | 19000128 No LEAK 20 INCH GAS PIPELINE / CORROSION OF LINE (Note:_include even though city differs between tha incident and telephone recrds)
472364 | 19990130 No LEAK 0 22 INCH STEEL BELOW GROU! Gnouno—‘_"_éo_mmsmssnon FIPELINE / COUPLING FAILED
[ NG OF B M ACTOR TURNED GAS VALV 70 FUR MBING LI SING
472803 | 19990202 No OTHER EXPLOSION WHEN PLUGGING IN WATER HEATERS
OPERATOR ID 19135/ 20 INCH TRANSMISSION PIPEUINE / THE CAUSE HAS NOT YET BEEN DETERMINED DErenmmeoh'H‘E_"‘RE WAS NO FIRE
472833 | 19990202 No | RUPTURE ) OR EXPLOSION
—474992 | 19990224 LEAK COMPRESSOR STATION/ FAILURE OF COMPHESSOR ENGINE GAS RELEASE AND FIRE 724 INCH PIPELINE
476272 | 19990228 No | RUPTURE 26INCH NATURAL GAS TRANSMISSION PIPELINE / FAILURE DUE TO UNKNOWN CAUSE -
18 INCH NATURAL GAS TRANSMISSION PIPELIN NO SERVICESAFFECTED / FLANGE GASKET ON
478494 | 10990228 No LEAK LEAKED :
_476747 | 19990303 No LEAK [BELOW GROUND 361N THANSMISSION PIPELINEZUNKNOWN DOT REGULATED PIPELINE
476123 | 16990307 No RUPTURE 16.5 12 INCH TRANSMISSION LINE RUPTURED AND EXPLODED
18990323 | Yes LEAK NIA, offshore
3 INCH TRANSMISSION NATURAL GAS PIPELINE / THE LINE WAS STRUCK BY A 3RDPARTY CONTRAGTOR J THERE WAS NO FIRE
483405 | 19990512 No OTHER : OR EXPLOSION
[ "NONE | 19990513 No LEAK No tel ic record
19990520 | Ves LEAK | Iﬁmsm
485403 | 10990528 No | RUPTURE 2 8INCH TRANSMISSION NE / CAUSE-UNKNOWN 15 REGULATED BY THE DOT
SOURCE UNKNO TTION AT PIPE ER INVESTIGATION UNKNO TATION IGNITIONNO
487294 | 10990613 No | RUPTURE 10 INJURIES/NO Bml.mm:s DAMAGED )
NATURAL GAS PIPELINE /NGPL 30INCH GU A RED REUND ANSMI
490844 | 19990710 No RUPTURE a5 DOT REGULATED LINE :
R STATION EQUIP FAILURE RESULTEOD IN A BUILDING EXPL APIPELINE IS RUPTURED INCIDENTS ARE
491768 | 19990718 No OTHER POSSIELY RELATED ‘
4D4775 | 19990811 No AUPTURE 4 12 INCH NATURAL GAS PIPELINE /CAUSE UNK / RELEASED NATURAL GAS INTO ATMOSPHERE
495259 | 19990814 No OTHER PURGING 20 INCH PIPELINE / LINE RUPTURED IN TWO PLACES DURING PURGING LINE IS DO REGULATED
495123 | 109908158 No LEAK 6 INCH PIPELUINE/DREDGING OPERATION
496058 | 19990816 No LEAK ABOVE GROUND 2IN PIPING WITHIN PLANT/POSSIBLY DUE T0 CRACK INWELD .
496023 | 19990823 No RUPTURE 43 16 BELOW GROUND PIPELINE / CAUSE OF RELEASE IS UNDETERMINED TRANSMISSION LINE 7 NO SERVICE INTERRUPTED
NONE | 19990826 No LEAK [Notelephoric record = VCC NILPHUPTED
boT neemrmmm NEL.
497288 | 19990901 No OTHER ABOVE GROUND PIPELINE elbilehannaneibeseninetneationiesadiiin
~497979 | 19990908 | Yes LEAK WA, ofishora

ry
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Incidents and Telaphonic Records 1998 - 2001
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[NRC Na, [ incident Date | Ofishora?] Incidont Type| Ruptura Length lon of incident '
THERE IS ARU SEO UPTURE IS UNKNOWN/ GAS IGNITED AS A RESULT O
496467 | 10990M12 No RUPTURE 25 RUPTURE/ W%MW_—___—J
6 INCH GAS TRANSMISSION LINE /LIN ARMING EQUIPM RELEASEDNATURAL GAS INTO ATMOSPHERE "DOT REG"
498554 | 10900013 No RUPTURE LINE NO. 20007°
499423 | 19990920 No RUPTURE 1 {SEMI TRUCK ROLLED INTO NATURAL GAS FACILITY AND BROKE A SMALL PIPELINE SIZE OF PIPE UNK / NO FIRENO tmumss
19990923 Yes. LEAK N/A, otishore
INGH NATURAL GAS PIPELINE EASON FOR RUPTURE TS UNKNOWN/ THIS 1S A DOT AEG MISSI
499904 | 19990023 No RUPTURE 29 LINE .
19990925 | Yes LEAK N/A, ofishore ‘
501339 | 10991005 No OTHER 8 INCH STEEL TRANSMISSION GAS PIPELINE/ DOT REGULATED 7 CONTRAGTOR BTRUCK WITH BACKHOE
505595 | 19991016 | Yes LEAK WA, ofishore
‘ 16991026 Yes | LEAK VA, offshore :
£03804 | 19991027 No LEAK z%ﬂ—‘ﬂm ATURAL GAS PIPEUNE[GAT| NE) / UNKNOWN...LIN ED LEAKING
[“NONE | 19991103 No OTHER [No telephonic record -
505133 | 19991109 No RUPTURE 24 INCH BELOW G INE ] RE RED DUE TO UNKNOWN CAUSES
507411 | 19991111 No LEAK A 12 INCH P‘FED"E‘WT—A RUFTURED BY A mao PARTY
10 INCH TRANSMISSION NATURAL GAS PIPELINE / THE LINE WAS STRUCK BY A 3ﬁr'ﬁWb_"'PA AUSING THE LINE 10 BLOW OUT/
505495 | 19991111 No RUPTURE (] TWO EMPLOYEES ARE MISSING
B INCH TRANSMISSION NATURAL GAS PIPELINE / A BULLDOZER GOUGED THE LINE CAUSING A RELEASE / THERE WAS NO FIRE
505500 | 19991111 No OTHER OR EXPLOSION
[ NONE | 19991113 No LEAK No telephonic record
. M’E"_—F*_——“Wmv_muncn TAANSMISSION NATURAL GAS PIPELINE / THE LINE WA UCK BY A CONTRACT.
508083 | 19991117 No LEAK RESULTED '
505839 _|_ 19991124 No_ | OTHER N telephonic record
) m"%_{_W‘_ﬂWT——é_———ﬁﬁ_—cmmu MISSTON NATUR PELINE / A LEAK IN A VE OER A HIGHWAY WAS DISCOVERED / THE CAUSE HAS
508490 | 19991209 No LEAK NOT BEEN DETERMINED ’
508805 |_19991210 No OTHER_ 12 INCH PIPELINE / THE MATERIAL RELEASED DURING MAINTENANGE WORK
NATURAL GAS PIPELINE / 3RD PARTY CONTRAGTOR STRUCK LINE WITH BACKHOE 7 TRANS TAANSMISSIONUINE/ DOT REG. LINE |-
509409 | 19991218 No RUPTURE 0.25 (Note: Same stste In incldent and tel records but ditferent city: conservativa to Inchuds! ‘
10INCH NATURAL GAS an—nsmsgsm_m PIPELINE/ A T—G'hnmo PARP_—_TY STRUCK THE LINE ’—TCA SING A RELEASE / THERE WAS NO |
509538 | 19991220 No LEAK 0 FIRE OR EXPLOSION
BELOW GROUND 42IN DOT REGULATED PIPELINE/FIPELINE WAS DUG UP TO REPAIR ND IT WAS DISCOVERED THAT FIPELINE
515184 | 1999122 No LEAK NEEDS T0 aem.owncowu FRIOR TO REP
515880 | 19991231 Yes LEAK
515047 | 20000101 No LEAK 0 UNK‘__TTF_—NOWN UNDERGROUND PIPELINE BREAK
THE MATERIAL RELEASED OUT OF A 20 INCH NATURAL GAS PIFELINE DUE TO THIRY OAMAGE. 'I'HERE WAS NO FIRE OR
816665 { 20000111 No OTHER EXPLOSION
517700 | 20000124 No OTHER _ PRESSURE STATION CAME OFF LINE WHICH CAUSED A VALVE TO REL NATURAL E TO RIGH Pnsssuae
517943 27 No RUPTURE 2 20 INCH GAS UNE RUPTURED :
518022 F] No RUPTURE | 770000 120 INGH NATURAL GAS PIPELINE / LINE BLEW OUT CAUSING RELEASE
518173 129 No RUPTURE 50 NATURAL GAS PIPELINE RUPTURE OCCURRED :

. A STATED THAT THERE HAS BEEN A R 24 INCH TRANSMISSION LINEO UNKNOWN CAUSES (Note: telephonic
s18488 | 20000201 | No | RUPTURE ] mw_@% -
518475 | 20000202_|__No RUPTURE 40 30 INCH TRANSMI PIPELINE / INE RUPTURED FOR UNKNOWN REASONS

518851 | 20000205 No LEAK TRANSMISSION PIPELINE RUPTURE 4
THE CALLER STATES THAT TEXAS KEYSTONE COMPANY HIT A 12 INGH NATURAL GAS LINE WHICH WAS OWNED BY CNG
$19574 | 20000211 No LEAK TRANSMISSION WITH A BULLDOZER, RUPTURING s
520444 | 20000218 No LEAK 5 THE MATERIAL SPILLED DUE 70 A CHACK ON A WELD IN A 24 INCH PIPELINE 57 ' ey
520408 | 20000218 No OTHER 16 INCH HIGH P‘—nsssu'—'_‘_—_'_fns STEEL PIPELINE / PIPELINE DAMAGED BY 9RD PARTY
i
poge 4 CALC.NO.SBR2= 2400573 -0
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Incidents and Telaphonic Records 1998 - 2001

["NRC No. | Incident Date ] Otfshore?] Incident Typa] Rupiura Lengih]Description of incident
520905 | 20000223 No LEAK A 24 INGH PIPELINE DEVELOPED A LEAK DUE T0 UNKNOWN CAUSES AT THIS TIME
T NATURAL GAS PIPELINE RUFTURED DUE 7O UNKNOWN CAUSES. {Note: In the telaphonic records, NRC no. 520806 Is also indicated
mhmmmhMMmMmmm.mﬁzsaMoannmmne..parmelelep!mlcncord no. 520806 ls: 12 INCH
PIPELINE "TRANSMISSION LINE*/ RUPTURE IN LINE DUE TO UNKNOWN CAUSES]. However, in tha incident report, there [s only one
isting for the stats of M on this date, Thus, R appears that no. 520808 is not associsted with a nature! gas pipstine. Therefore, this Is
520825 | 20000223 | No | RUPTURE 12 considered one incident.)
NONE | 20000225 No OTHER No telephonic record
521265 | 20000227 No RUPTURE 300 24° TRANSM! N HAD ARUPTURE
522377 | 20000308 No OTHER A GCONTRAGTOR HIT A 16 INCH S1EEL HIGH PRESSUR URING THE LINE AND TERIAL
523063 D315 No LEAK 0 BELOW GROUND 18 INCH TRANSMISSION LINE RELEASED NATURAL GAS FOR UNKNOWN REASONS
523107 | 20000318 No LEAK UNKNOW PIPEUNE/ CAUSE UNXN!
523820 | 20000322 No LEAK 10 INCH NATURAL GAS NSMISSION LIN I RROSION
523850 | 20000322 No RUPTURE 200 PIPELINE RUPTURE DUE TO UNKNOWN CAUSES
524202 | 20000327 No RUPTURE 102 26 INCH STEEL TRANSMISSION PIPELINE / CAUSE UNKNOWN
524643 | 20000330 No LEAK - VALVE ON PIPELINE AT PRESSURE LIMITING ST ATION WAS STRUCK BY A TRUCK CAUSING THE RELEASE.
526047 | 20000424 | Yes |  LEAK NJA, ofishore
527237 | 20000426 Yas LEAK N/A, ofishore
527789 { 20000502 Na OTHER DURING WELDING GAS THAT WAS PREEENT Il THE AREA IGNITED
528256 | 20000507 No OTHER CALLER SAYS THERE WAS A FIRE NEAR A NATURAL GAS PIPELINE
NONE | 20000513 No OTHER No telephanic record
529301 | 20000518 No OTHER 20 INCH KA PIPELINE STRUCK BY MINING COMPANY -
NONE 20000603 No LEAK No telephonic record
532311 | 20000814 No OTHER THIRD PARTY DAMA N 16 INCH GASLINE CAUSED RELEASE TERIALUTRACTOR RIPPED HOLE IN LINE
532481 | 20000817 | Yes |  LEAK A, olfshom -
§32654_|_20000816_| _Yes LEAK — {KN#‘ offshora
633053 | 20000822 No RUPTURE 25 telephoni¢ record
633867 | 20000628 No RUPTURE 6 [8INCH PIPELINE "TRANSMISSION- ] UNKNOWN CAUSES
633922 | 20000629 Yes LEAK {N/A, cffshore
534181 | 20000702 No LEAK 30 INCH NATU! AS PIPELINE / CAUSE:UN
4469 | 20000702 No RUPTURE 9 MATERIAL WAS RELEASED FROM A SIX INCH NATURAL GAS PIPELINE DUE TO UNKNOWN GAUSE,
534097 | 20000703 No RUPTURE 38 NATURAL GAS LINE HAS BROKEN VAL' D IS RELEASING MATERIAL (telephonic record dated 7. 1100)
534444 | 20000705 No RUPTURE 22 TUG BOW STRUGK GAS LINE CAUSING A RELEASE
20000705 Yes LEAX ] Nlﬁ otfshore
| 834705 | 20000707 No LEAK A FIRE AT A METER STATION CAUSED A RELEASE OF NATURAL GAS
534688 00070’ Yeos LEAK N/A, otishore
NONE | 20000718 No OTHER No telephonic record
535726 | 20000718 No OTHER LINE BLOCKAGE TO MAIN DISTRIBUTION LINE. CALLER DELIEVES A VALVE WAS LEFT SHUT
THI TERIAL RELEASED OUT OF A 161N NATURAL GAS PIPELINE DUE TO A THIRD PARTY PIECE OF CONSTRUGTION
836165 | 20000721 No OTHER EQUIPMENT STRIKING THE LINE.
536098 | 20000721 Yes LEAK N/A, offshore ]
537404 No RUPTURE 3 THE MATERIAL WA 5 RELEASING FROM A 18 IN TEEL PIPELIN O THE PIPELINE RUPTURING,
NONE_|_20000804 No LEAK Mo telephoniorecord - ‘
§36593 814 No LEAK PIPEIJNE LEAK
|_538917_| 20000816 Yes LEAK offshore
538990 | 20000816 No LEAK 1‘ CALLER ED THAT A PIP| HE CALLER STATED THAT A PIPE CAME OUT OF A COUPLING DUE TO THE LINE BEING PRESSURED UP
539215 000819 Yos LEAK N/A, /A, oftshoren
539219 | 20000819 No RUPTURE 59 30 INCH NATURAL PIPELINE HAS A RUPTURE IN E TO UNKNOWN CAUSE
§35897 | 20000825 No LEAK 12 INCH "TRANSMISSION LINE* LINE IS LEAKING NATURAL GAS FOR UNKNOWN REASONS.,
BELOW GROUND 30 IN MAIN GAS LINE RELEASED MATERIAL. FARMER
840289 | 20000828 No LEAK INVESTIGATED AND DISCOVERED LEAK. 2
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Incidents and Telephonic Records 1998 - 2001
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NRC Ne. [ incident Date] Offshore?| Incident Type| Rupture Length of Incident ‘
$40327 | 20000829 LEAK THE CALLER STATED THAT A NATURAL GAS PIPELINE WAS RELEASING MATERIAL DUE T RROSION.
T TERIAL IS RELEASING DUE TO A PLANNED BLOWDOWN IN AN 8 INCH PIPELINE. THE BLOWDOWN HAD 7O OCCUR 1O
AVERT A RUPTURE. THIS IS AN EMERG (Note: Athough the cities ars not the same in the incident and telephonic reports, conservatively
541917 | 20000912 Mo OTHER _ include .
43279 | 20000928 No RUPTURE _ THE MATERIAL RELEASED FROM A 12° GAS PIPELINE DUE TO UNKNOWN CAUSES.
3441 | 20000927 No LEAK THE MATERIAL RELEASED FROM A NATURAL GAS PIPELINE DUE 7O UNKNOWN REASONS.
343746 | 200 No RUPTURE 83.5 THE MATERIAL WAS RELEASED FROM A RUPTURED 30 INCH PIPELINE DUE TO UNKNOWN CA 'uses.
544293 | 20001003 No OTHER 2 INCH WKM GATE VALVE, "SAFETY SEAL", THE BOLTS ON THE BONNET FAILED,
545018 | 20001012 No LEAK THE MATERIAL RELEASED OUT OF A 24 INCH PIPE LINE DUE 70 AN UNDETERMINED CAUSE.
5465637 | 20001028 No LEAK THE CALLER STATED THAT A PIPELINE VALVE IS RELEASING GAS. THE CAUSE IS UNKNOWN,
546628 | 20001030 Yes LEAK N/A, offshore <
THE CALLER STATED THAT A NATURAL GAS DISTRIBUTION SYSTEM HAS LOST SERVICE TO SOME CUSTOMERS, THE CAUSE
548089 | 20001113 No OTHER FOR THE SYSTEM FAILURE IS UNKNOWN.
AB441 | 20001116 Yes LEAK lNIA,oﬂshon
548619 | 20001118 No LEAK FIRE IN TOWN BOARDER STATION IN THE HEATER. NATURAL GAS DISTRIBUTION CENTER
848759 | 20001120 No OTHER THE MATERIAL RELEASED FROM A RELIEF VALVE ON AN EMERGENCY SHUTDOWN DEVICE DUE TO UNKNOWN CAUSES.
549015 | 20001123 No OTHER THE CALLER IS REPORTING A FIRE IN A COMPRESSOR BUILDING DUE TO UNKNOWN CAUSES. THERE WAS NO EXPLOSION.
549118 | 20001125 No LEAK LEAK IN A 22 INCH NATURAL GAS UNE
THE STATED THAT A GAS UNE MA INTT, AND THERE IS BUBBLE COMING FROM THE WATER
549288 | 20001127 No LEAK Same mmmmmmmmucm-rmmmm fo include)
NON 20001125 No OTHER No telephonic record
549812 | 20001130 No RUPTURE 28 THE PIPELINE WAS DAMAGE DUE TO A THIRD PARTY. (POSSIBLY AN EMPLOYEE OR CONTRACTOR OF VALLEY TELEPHO! ‘
A 30 INCH TRANSMISSION uni_'——(m—r—éﬁ'ﬁ_‘_“u_'—'——m#m RUPTURED DUE TO A UNDETERMINED CAUSE CAUSING NATURAL GAS TO RELEASE FROM
549947 | 20001204 No | RUPTURE 28.28 THE LINE INTO THE ATMOSPHERE. -
| 650268 | 20001206 No LEAK _ THE MATERIAL IS LEAKING FROM A 30° BALL VALVE DUE TO UNKNOWHN CAUSES.
850498 | 20001209 No RUPTURE 76 A NATURAL GAS PIPELINE RUPTURED. THE CAUSE IS UNKNOWN.
551181 | 20001216 No RUPTURE EXPLOSION DUE UNKNOWN CAUSES AT AN UNDERGROUND STORAGE FACILITY
55191t | 2000122 No NODATA_ |[CALLER STATED SRP DUG INTO A 32 INCH GAS TRANSMISSION LINE, THE SRP WAS GRADING FOR A STREET
652219 | 20001229 No RUPTURE 40 26 INCH NATURAL GAS PIPILINE RUPTURED DUE TO UNKNOWN CAUSE
552464 | 2001010 No LEAK A TRACKHOE HIT A 16 INCH NATURAL GAS PIPELINE BY ACCIDENT WHILE EXCAVATING FOR ANOTHER LINE
652627 | 20010104 No | AUPTURE 120 THE CALLER REPORTS A RUPTURE OF A 22 INCH NATURAL GAS PIPELINE. )
THE MATERIAL WAS RELEASED FROM A RUPTURED 18 GAS UINE DU NKNOWN CAUSES. THE CAUSE FOR THE
552660 | 20010104 No LEAK RELEASE IS UNDER INVESTIGATION :
THE mmmﬁmmmmm
553588 | 20010115 No OTHER PART OF AN ABOVE GROUND SPAN. OAS RELE
§53737_|_ 20010116 No LEAK ’THET.TLLE_R REPORTS A LEAKING NATURAL GAS B PI“WPEUN TBLY DUE TO SUSPECTED coanosnon
| 553780 | 20010116 No OTHER RELEASE DUE TO AN UNKNOWN CAUSE
554695 | 20010125 No LEAK 18 INCH PIPELINE "FLOWUINE' LINE DEVELOPED A FINHOLE leak DUE TO UNKNOWN CAUSES :
555048 | 2001012 No LEAK THE mummm
20010203 Yes LEAK NJA, offshore
: . ATHIRD PARTY CTOR A UNDERGROUND 8 INCH NATURAL GAS TRANSMISSION U ITH A BACK HOE
555728 | 20010204 No RUPTURE 1 CAUSING NATURAL GAS TO RELEASE FROM THE U
NONE_[ 20010208 No LEAK No telephonic record
658117 0228 | VYes OTHER [N/A, offshore
mmﬁamﬂmm : Same state mm
558500 | 20010305 No LEAK and telephonic reports; conservetively includs)
550149 | 20010310 Yos “LEAK N/A, cfishore P T TN =
NONE | 20010313 No _LEAK No telephonie record (Nots: none of the cilles and/of counties match between 'uem and :olephmc reports) -
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NRC No, | Incident Data | Offshora?] Incidert Type
| 559926 | 20010317 No OTHER
556987 | 20010319 No OTHER No ic racord (Nots: No NRC no, in the telephonic record for plven date
GASWASRE ED FROM A TRANSMISSION PIPELINE, DUE T BLOW-DOWN. THE GAS CAUG
560320 | 20010322 No OTHER FIRE.
THE MATERIAL RELEASED OUT OF A 8 INCH STEEL TRANSMISSION PIPELINE DUE TO AN EXCAVATOR DAMAGING THE
581008 | 20010328 No RUPTURE 0.68 IPIPEUNE.
NONE [ 20010329 No RUPTURE No telephonic record (Nots: nona of the Texas dllos and/or counties match between the Incident and Mophonlc reports)
NONE | 20010328 | No LEAK No telaphonic record (Note:_none of the Texas cities and/or counies match between the incident and tel ic
561310 | 20010330 No LEAK A PIPELINE LEAX WAS DETECTED BY A MOTORIST
THE CALLER IS REPORTING THAT THE SUSPECTED RESPONSIBLE PARTY TOOK THE COVER OFF A 10 INCH PIPELINE AND
561808 | 20010404 No OTHER PUNCTURED THE LINE WITH A DOZER BLADE
581798 | 20010404 No OTHER A CONTRACTOR HIT THE RESPONSIBLE PARTY'S EIGHT INCH PIPELINE WITH A BULL DOZER CAUSING A RELEASE OF GAS.
581742 | 20010404 No OTHER A RELIEF VALVE ON TRANSMISSION LINE EASED GAS DUE TO OVER PRESSURIZATION.
561893 [ 20010405 No LEAK THE MATERIAL WAS RELEASED FROM A PIPELINE DUE TO A LEAK IN THE LINE FROM UNKNOWN CAUSES.
561915 | 20010405 No OTHER No telsphonic record (Note: No matching NRC no. in the teiephonic records for given date.)
562056 | 20010408 Yos LEAX N/A, ofishore
582463 | 20010407 No OTHER No telephonic record (Note: No matching NRC ng NRG no, 1 the telephonic records for given date,
563110 | 20010416 No LEAK THE MATERIAL |S LEAKING FROM A CRACKED 36 INCH UNDERGROUND TRANSMISSION PIPE. .
A 12 INCH TRANSMISSION LINE WAS STRUCK BY A PIECE OF GONSTRUGTION EQUIPMENT CAUSINE NATURAL GAS TO
564100 | 20010425 No OTHER RELEASE FROM THE LINE INTO THE ATMOSPHERE.
THE MATERIAL RELEASED OUT OF THE TWENTY FOUR INCH UNDERGROUND NATURAL GAS FIPE DUE TO AN UNDETERMINED |.
584274 | 20010427 No LEAK CAUSE AT THIS TME.
THE MATERIAL RELEASED OUT OF A 20 INCH PIPELINE DUE TO A VALVE FARLURE. (Note: Descﬂpﬁon 78 associated with NRC na.
568631 | 20010504 No RUPTURE 18 565031. R appesars that the NRC no. of 565831 lsted In the incident report, may be a typo,)
565794 | 20010511 No LEAK TRACTOR WITH DITCHING DEVICE STRUCK 12 INCH PIPELINE
555922 | 20010513 Yes LEAK N/A, ofishore
567330 | 20010521 No LEAK LEAK ON AN INTERSTATE GAS PIPELINE DUE TO PIPE DAMAGE,
567162 | 20010524 Yeos LEAK NJ/A, ofishore
567198 | 20010524 No RUPTURE THE CALLER STATED THAT COUNTY ROAD GRADER HIT A NATURAL GAS PIPELINE AND CAUSED A LEAK,
569368 | 20010613 No RUPTURE No telephonic record
589577 | 20010614 No LEAK No tolephonic record
NONE 20010616 No OTHER 0 telephonic record
570128 20010819 No LEAK No telephonic record
570250 | 20010620 | No _LEAK No telephonie record
NONE 20010630 No LEAK No telephonic record
572288 | 20010708 No OTHER No tslephonic record
574018 | 20010723 No LEAK No telaphonic record
NONE | 20010724 No OTHER No telephonic racord
NONE | 20010728 No LEAK No talsphonic recornd
NONE | 20010725 No OTHER No telephonic record
NONE 20010729 No LEAK No telephonic record
575297 | 20010803 No LEAK No telephonic record
| 575040 | 20010809 | No LEAK No telephonic record
576119 | 20010811 No RUPTURE 19 No telephonic record
576520 | 20010814 No LEAK Flo telephonic record
676787 | 20010814 No LEAK No telephonic record D D BT Yoo S e v — - .
j 573077 | 20010815 No OTHER No telephonic record
NONE | 20010820 No LEAK No telephonic record

_y P ——r——
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NRC No. Tincident Date | Olfshore?| Incident Type] Rupture Length [Deschption of Incident
577245 | 20010821 No RUPTURE {No telaphonic record
5777158 | 20010828 Yes LEAK N/A, offshora
577808 | 20010826 | Yes LEAK A, ofishore
NONE | 2001083 No LEAK [No telephonic record
|_578944 | 20010903 No RUPTURE 10 No telephonic record
579144 | 20010907 No RUPTURE 1 No telephonic record
580005 | 20010917 No LEAK No telephonic record
NONE 20010920 Yes LEAK N/A, offshore
580493 | 20010921 No LEAK {elaphonic record
580834 | 20010925 No RUPTURE 9 No telephonic record
582452 | 20011009 No LEAK No telephonic record
NONE | 20011012 No RUPTURE 4 Ng telephonic record
583347 | 20011016_|__No LEAK No tel record
583615 | 20011018 Yes LEAK A, offshors
584230 | 20011023_|__No OTHER No telephonic record
NONE 20011024 Yes LEAK N/A, offshore
NE 20011105 No OTHER No telephonic record
5852684 | 20011108 No OTHER No telephonic record
585408 | 20011107 No OTHER No telephonic record
585912 | 20011113 | No | LEAK No tel Tocord
5868663 | 20011121 Yes LEAK N/A, offshore
587965 | 20011208 No LEAK No telephonic record
687925 | 20011208 No LEAK No telephonic record ‘
588102 | 20011207 No LEAK No telephonic record N
588053 | 20011207 No RUPTURE 10 No telephonie record
| 585285 | 20011210 No OTHER [No tefephornic record
S88431 | 20011212 No LEAK {No telephoric record
588473 | 20011212 No RUPTURE No telephonic record
568826 | 20011216 No RUPTURE 810 No telephonic record
Notes: 1) For some incidents (e.g., 1998 through 5/20/1099 and various cthers), no NFIC number 1s given In the incidert data report, |
Therefore, a comparison of the city, county and/or atate information batween the incident data report and telephonic Incident notification -
records was made to determine the NRC numbar, ) )
2) Above information was compiled from the Office of Pipefina Salety website: hitp://ops.dot.gav - from the Oniine Library - Accident
& Incident Data, Naturet Gas Transmission Incident Data - mid 1984 to 2001 and from the Onfine Uibrary - Telephonie Incident Notification,
1995-1998 & 1999-2001 Tel Incident Notifications.
3mﬁ%mm‘

page 8

GALC.NO. DR —AHCOBTR -6 |

(SRE L - XA 1) D TFoY Yo ooy - vm:L.ns:.a.m-;

{.—:4. e Tor v " " -.-.-..\
i ATACHMENTSD___ st {Th ) HS !
]
5
i




Document No. 32-2400572-02

Natural Gas Pipeline Hazard Risk Determination — Revision 2

Page 18 of 45

1.0

20

3.0

Attachment 4: Calculation of Distances D; and D;

PURPOSE AND OBJECTIVE

Calculate the exposure distance, D, which has two parts, the distance to the gas upper and -
lower explosion limits (UEL and LEL), D,, and the safe separation distance, D,.

METHOD OF ANALYSIS

Employ the computer program ALOHA (Reference 6) to calculate the concentrations of
natural gas from a postulated gas release along a direct pathway to the NEF. Use the
model results to determine the distance to the upper and lower explosion limits (UEL and
LEL), which is D). Then estimate the safe separation distance, D> from an explosion
following Regulatory Guide 1.91 (Reference 3).

ALOHA was developed jointly by the U.S. Environmental Protection Agency (EPA) and
the National Oceanic Atmospheric Administration (NOAA). The program predicts the
rates at which chemical vapors may escape into the atmosphere from broken gas pipes,
leaking tanks, and evaporating puddles. It also predicts how the gas cloud disperses in
the atmosphere after an accidental release.

INPUT AND ASSUMPTIONS
The following assumptions were made relating to the dispersion and transport of the
pipeline gas:

¢ The gas released is methane, which is the major constituent of wet sour gas
(Attachment 5).

¢ The postulated gas release is a guillotine pipeline break such that the break hole size
equals the pipe diameter.

¢ The pipe is connected to an infinite source because there are no automatic shut-off
valves in the pipeline (Attachment §).

¢ The gas release is 1 hour; the maximum expected time before emergency crews arrive
to shut off the source at a manual shut-off valve (Attachment 5). '

o The pipe length is 200 times the pipe diameter, which is the minimum allowed by
AL OHA and considered to be very conservative.

¢ A delayed explosion from a drifting plume 1 hour after release is more severe than an
in-place explosion because the gas plume is closer to the plant.

¢ The atmosphere is stable, with minimal dispersion and effects due to elevation
change.
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¢ The distance from the gas release location to the plant is the “straight-line” distance,
which is the shortest distance between the source and the plant measured on a plain
surface that excludes intervening ground elevation changes and building surfaces.

¢ The TNT equivalent weight of an exploding material is represented by the SFPE
Handbook method (Reference 8).

ANALYSIS

The safety of structures from an explosion is evaluated by determining the safe separation
distance between the explosion and the structure. If there is sufficient separation such
that structural damage is minimized, then the structure is assumed safe.

The method used to establish the safe separation distance is from Regulatory Guide 1.91
(Reference 3), which is based on a level of peak positive incident overpressure,
conservatively chosen at 1 pound per square inch (psi), and TNT equivalent energy in the
form

R=45w'"
where,
R = the safe separation distance in feet (ft), and
W = the TNT equivalent weight of the exploding material in pounds (Ibs).

To calculate the safe separation distance, therefore, requires the TNT equivalent of the
mass of methane volume released. For a continuous release such as postulated, this is the
mass of methane between its lower explosion limit (LEL) and upper explosion limits
(UEL) of 5 - 15 % by volume (Reference 8). Note that 5% by volume is equivalent to
50,000 parts per million (ppm) and 15 % by volume is equivalent to 150,000 ppm.
Theses values are used as input to ALOHA (see Tables A2 and Al, respectively).

Methane Explosion Release Mass

The mass of methane released in its explosion range is calculated by using the “Sustained
Release Rate™ determined by ALOHA and the distance/time relationship to reach the
UEL and LEL such that

M =S8 (Tier— Tuel)

where,

M  =mass of methane in pounds (lbs)

S . = sustained release rate in pounds per minute (lbs/min)

Tyg. = time to reach the UEL in minutes (min)
T;g; = time to reach the LEL in minutes (min)
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From ALOHA output Tables Al and A2, the Sustained Release Rate of methane at 50 psi
(i.e., the maximum gas pipeline pressure) is 5,820 Ibs/min. The respective distances to the
UEL and LEL (referred to as the “LOC” on the printout) are 727 yards (2181 ft), and
1365 yards (4095 ft). At the ALOHA input wind speed of 1 meter/second (m/s), or 3.28

feet per second (ft/s), the time to UEL and LEL is

. Tyg = 2181 £t /3.28 ft/s/ 60 s/min = 11.08 min, and

TieL = 4095 ft / 3.28 ft/s / 60 s/min = 20.81 min
Therefore,

M = 5,820 1bs./min x (20.81 min - 11.08 min) = 56,629 Ibs.

Methane Mass to Equivalent TNT

From the SFPE Handbook, Section 3, Chapter 16, Equations 12 and 13 (Reference 8), the

TNT equivalent weight can be expressed as

W = a(AHC XMI' )
™ 4500
where,

Wivr =TNT equivalent mass in kilograms (kg).

a = yield, which is the fraction of available combustion energy.
AH. =theoretical net heat of combustion in kilo-Joules per kilogram (kl/kg).

M;  =mass of flammable vapor released in kg.

From Reference 4 (Attachment 6), Table A-2, AH, is conscrvatively chosen to be the
gross heat of combustion, which is 55.50 MJ/kg, or 55,500 kl/kg; My= 56,629 lbs/ 2.2
Ibs/kg = 25,740 kg; and from Reference 8 (Attachment 8), the blast yield, a, is assumed

to be 5%. Substituting, -

o.os(-ss,soo kﬂ)(zs,uo k)
8

Wy = =153873 kg =34,921 lbs

4500

Safe Separation Distance

From above, the safe separation distance, R, is

R=45(34,921)"R= 1471 ft

This means that plant critical structures must be at least 1,471 ft from the pbint of

explosion.
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CONCLUSION

The value of Dy is 4,095 ft (1,365 yards), which is shown in ALOHA output Table Al
and is the distance from the gas release point to the LEL. The value of D, is 1,471 ft,

- which is the safe separanon distance.

COMPUTER PROGRAM BENCHMARK

Attachment 10 demonstrates that ALOHA, version 5.2.3, is correctly predicting results
on the installed computer, an IBM-compatible PC (ID#3W2BZ1) using Microsoft
Windows XP® Professional, Version 2002, operating system with a Pentium(R) 4

Processor.
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SITE DATA INFORMATION:
Location: EUNICE, KEW MEXICO
Building Air Exchanges Pexr Hour: 0.50 (enclosed office)

CHEMICAL INPORMATION:
Chemical Kame: METHANE Molecular Weight: 16.04 kg/kmol
TLV-TWA: -unavail- IDLH: -unavail-
Footprint Level of Concern: 150000 ppm
Boiling Point: -258.68° F
Vapor Pressure at Ambient Temperature: greater than 1 atm
Anbient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC INFORMATION: {MANUAL INPUT OF DATA)

! Wind: 1 meters/sec from s at 10 reters

No Inversion Height

Stability Class: F {user ovarride)

Alr Tempersture: 70° F

Relative Humidity: 5% Ground Roughness: open country

Cloud Cover: 0 tenths .

SOURCE STRENGTH INFORMATION:
Pipe Diameterx: 16 inches
Pipe Tenmperature: 70° ¥ Pipe Press: 50 1lbs/sq in
Pipe Roughness: smooth Hole Area: 201 sq in
Unbroken end of the pipe ie connected to an infinite source
Release Duration: ALOHA limited the duution to 1 hour
Max Computed Release Rate: 7,840 pounds/min
Max Average Sustained Release Rate: 5,820 pounds/min

{averaged over a minute or more)
Total Amount Released: 348,998 pounds

FOOTPRINT INFORMATION:
Pispersion Module: Gaussian
User-specified LOC: 150000 ppm
Max Threat Zone for 1LOC: 727 yards

Pipe Length: 267 feet

Time: October 10, 2003 1042 hours MDT (using computer*s clock)
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Table A2
ALOHA Output, Methane LEL

Text -Summary

. Amms.z.aa%- e

SITE DATA INFORMATION;
Location: EUNICE, NEW MEXICO
Building Air Exchanges Per Hour: 0.50 (enclosed offica)
Time: October 10, 2003 1042 hours MDT {using computer's clock)

CHEMICAL INFORMATION:
Chenical Name: METHANE FKolecular Weight: 16.04 kg/kmol
TLV-TWA: -unavail- IDLH: -unavail-
Footprint Level of Concern: 50000 ppm
Boiling Point: -258.68° P
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA)
Wind: 1 meters/sec from s at 10 meters
No Inversion Height
Stability Cless: F (user override)
Alr Temperature: 70° P
Relative Humidity: 5% Ground Roughness: open country
Clouéd Cover: O tenths

‘ SOURCE STRENGTH INFORMATION:

Pipe Diameter: 16 inches Pipe Length: 267 feet
Pipe Temperature: 70° F Pipe Press: S0 lbs/sq in
Pipe Roughness: smooth Hole Arez: 201 sq in

Unbroken and of the pipe is connected to an infinite source

Release Duration: ALOHA limited the Quration to 1 hour

Max Computed Release Rate: 7,640 pounds/min

Max Average Sustained Releage Rate: 5,820 pounds/min
{averaged over a minute or more)

Total Amount Released: 348,998 pounds

! FOOTPRINT INFORMATION:

Dispersion ¥odule: Gaussian
User-gpecified LOC: 50000 ppm

Max Threat Zone for LOC: 1365 yards
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Attachment 5: Gas Line Telephone Chronology
- TELEPHONE CHRONOLOGY
REGULATORY COMPLIANCE PROGRAMS- MARLBOROUGH
Call With _See Below Date _See Below
Phone # See Below Time See Below
By J.H. Snooks PID
Subject LES-NM: Gas Lines

e

DISCUSSION:

6/30/2003

7/1/2003

7/10/2003

§/8/2003

8/8/2003

Reviewed gas line maps and was able to identify the closest gas line as the 16”
Fullerton Loop Line, which nearly parallel to NM Rte 234-Tx Rte 176. Called
“One Call” (800-321-2537) to get info on gas line owner. Dispatcher named three
companies: Trinity CO2, Texaco, and Sid Richardson Energy Services. Requested
number for SR since gas maps were labeled as SR. Called SR (505-395-2116), but
no one available.

Called SR again, spoke w/ Royce, who gave me general info. The gas line is low
pressure (< 50 psi) and carries “wet sour gas,” which is unprocessed, ficld gas from
the well being sent for processing. The gas line is buried to about 36", but could
vary more or less in sandy soil due to the wind. Royce said he would have someone
get back to me on characteristics of gas, €.g., percent methane, etc.

Returned Royce Dunn’s call. RD had additional info on gas line specs and gas
characteristics as follows: methane = 72%, ethane = 11%, propane = 7%, H2S =
695ppm (<1%). The gas line flow is between 200-500 thousand cubic feet per day.
It is 14-15 miles in length, with manual block valves at each end and in the middle.
There also has a check valve at the connection with the main service line located
near Eunice and Hwy 176. The likelihood of internal rupture is small because of
the low pressure (<50psi). .

Called “One Call” (800-321-2537) to place a pipeline location request for Sections
32 and 33. Used town ID# 838. One Call said there were three operators in area:
Sid Richardson, Trinity, and Texaco. Companies will call in 2-5 business days with
info. One Call confirmation number is 200332364 1.

Goose Armstrong from Sid Richardson responded to the One call inquiry to say
they had two pipelines in Sections 32 and 33, both running parallel to the southern
boarder along Rte 234/176. One is 14-inch line that is “idle,” i.e., in active. The
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8/8/2003

8/11/2003

8/13/2003

9/4/2003

other is a 16-inch line carrying natural gas. [See 7/1 and 7/10 above for more
details.]

Brent Washington from Conoco-Phillips (505-390-3425) returned my many calls to
various Conoco offices to get info on potential pipelines near Eunice. Brent said

. there were no known lines, but that he would conduct a site walk down on 8/11to

confirm.

Brent Washington from Conoco-Phillips (505-390-3425) called to say he walked
the site and did not locate any Conoco-Phillips pipelines.

Lon Briley from Trinity Gas (442-661-0162) responded to the One Call inquiry and
said Trinity had one carbon dioxide line crossing Section 32. The line carries liquid
CO2 at 2100 psi; the flow is about 15 MMcf per day. Briley said that there manual
shut offs about 2 miles north and south of the site and that it would take 45 minto 1
hr to close the values. There also is an electronic shut down system, but it would
still take about 45 min to 1 hr to shut off supply and “bleed the system.” Alternate
contact is Barry Petty (who Ed Maher has spoken to.) His tele no is 432-683-8262.

Called Royce Dunn at Sid Richardson (505-395-2116) to ask if SR had a DOT risk
report in case of a leak like Trinity CO2 gas. RD didn’t know of any; he said there
wouldn’t be a fire or “blowout” explosion, like might occur in the CO2 line because
SR gas line is low pressure. RD gave the web site of the state agency responsible
for oil sites: www.emnrd.state.nm.us/ocd/.
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Attachment 6: Fire Protection Handbook
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A-2 TABLES AND CHARTS

YABLE A-1. Neats of Combustion and Relsted Properties For Pure, Simple Substinces® fcontinued)

Iy &b, Gy Gy
w Oxyger T, Latort Uguid . Vapor
Moo 8% AN, ", ' tel -Boling “Hestof | Heat = Hear " i
dar Gross Net ahJe, Mass  temp. Vaporization Cepacty Capachy ¢
Materta) Composiion Weight (MUkg) (A¥kg) (MU0  ratio (4= Olkg &) (dkgC) i
Cyclopropane © CyHy 4208 4970 4857 1361 342 <329 - 192 133
{dacahydronaphihaiene) -+ cis-focalln
cis-decain Citla 138.2¢ 4540 4283 1270 3358 1858 309 1.87 121
n-dacans Cutles 14228 4T84 4424 1283 348 1741 3 219 185
diacetylans C.M, + 8006 . 46850 4572 --- 1583 - 2877 - 103. - 147
{diarming) — hycrazing y IR R . .
d@borans é:}:. 763 B TS0 PIO2 “T467 . -§25 ¢ - - 1.75
dichioromethana ‘8454 654 B0 1065 ‘08565 W7 88° ° 148 0.60
diethyt cycichexane CiHe 14026 4830 437 1288 342 4. t87
ot ether CHWO 7412 TS RV 13K 2590 HE 360 X0 152
2.4 disocyanctoluene) — toluene Giisocyanata . - . . . —— e
Kisopropyl ether} ~ o-progy! ether . .
g - CHN 4508 3366 3525 134 2682 9 - - 160
anting} « ene
5y [ 16530 4570 4270 1315 3254 220 260
WM-WM e s T b ke 8 pe em et 4 e s e edstem e Geee . & ;
oM CHN, 0.0 3205 3003 1410 2130 25. 57¢ 27
dimethyt sulfodde CH,SO 7813 2383 28310 1530 1843 -89, &7 189 114 l
1,3 doxane CH0, ° B81C 2657 2488 965 2543 ° : 105 0t
1,4 dicxane C.H,0y . 8310 2683 2484 937 2543 'HOLS % 574 1.07
: CH, 3007 SIB7 4749 ° 1275 3T25 448860 U o - Y5
wemem e s GO CTtm 4507 C 2967 281 1287 C 20847 TS U EW < 28 1.42
cmnw):me CH,0, 8310 ‘2541 2341 128 emis Grmr2 sy I 1T i
ety aceytale C;H;0, 0012 2744 2569 1330 -1818 © 300 290 114 I
CHN 3363 8522 133 ase2 ‘185 . — 209 181
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Attachment 7: Seabrook Station UFSAR
SEABROOK UFDATED FSAR
IABLE 2.2-13 i
PUFT RELEASE ANALYSTS PARAMETER VALUES
Probability that a release will occur (PL)* 10°* spilis/yeexr
Probability Ignition will be delayed (B2)** 0.26 delayéd
ignitions per spill
Probabilicy of Ignition at a critical point (P5) 1.0
Probabilicy of unacceptable damage per eritfcal 1.0
Ignition for a deflagracion (P6)
Frobebility of & dstonation cccurring per eritical 0.28
ignition, for a detonation (P6°)*wt
Site Temperature 104°F
Propans Mass Releass 2.35x10% 1b.
Flashing Fraction 0.478
Propene Puff Woight (M) 1.12x10% 1b. -
Propane Vapor density at 1046°F (Pga) 0.107 1b./fe? }
Detonability limicts of Propane 3.0 - 6,82
(Ref, 96)

- Reference 70 gives an upper bound for boiler failures of 10°3 per year
and Reference 98 gives the fzilure rate for fixed lecation chlorins
tanks as 10°3 psr year, excluding seismic svents.

year is conservatively assumed.

**  Study of rail car spills (Reference 70) shows that 76 percent ef the
spills ignited within 100 ft of the relesse, hence, a value of 0.24

delayed ignitiocns per spill.

wa* Reference 71 suggests a detonstion rete giving ignition of 0.28, which

iz considersd conservative,

A value of 10°* per
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Attachment 8: SFPE Handbook of Fire Protection Engineering

SFPE Handbook of
Fire Protection Engineering .

Second Edition

Editorial Staff

Philip J. DiNenno, P.E., Hughes Associates, Inc.

Cralg L. Beyler, PhD., Hughes Assoclates, Inc.

Richard L. P. Custer, Custer Powel), Inc,

W. Douglas Walton, P.E., National Iostitute of Standards and Technology
John M. Watts, Jr., PhD., The Fire Safcty Institute

Dougal Drysdale, PhD,, University of Edinburgh -

Joha R. Hall, Jr., PhD., Nationa! Fire Protection Association

m National Fire Protection Association
RFPA* Quincy, Massachuscite

Saciety of Fire Protection Engineers
Boston, Massachusctts
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FLAMMABILITY LIMITS OF PREMIXED AND DIFFUSION FLAMES 2-151

TABLE 2-8.1 Sumunary of Limlts of Flammablilty, Lower Te.

mpersture Limits (Ty), mwmmag nition
mm(ﬂTjdemfmmwmthlm:Mrm pomhmd)
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EXPLOSION PROTECTION 3-325

sctual quenching of the sdvancing floms (ront in large ves-

thermal benefits, but this chemical {nkibition effectiveness
s both fuel dependent,?” and dependent oa the sdvancing
fame front speed.?®

Most of the suppression lest data suggesl that the vari-
ous have comparable effecliveness for slow to mod-
erals ﬁzl::gx-l(ions. but that ammonium mu [andtoa
Josser exiant potassium bicarbonate) decidedly
more effective for ragid deRagrations. However, Bartkneckt
concludes thst poane of these agen:;ks” presen’ ; tly usadig

ression systems, can suppress ont in gases w!
wp&lmmedingzoohrm.wln dusts with Kgr values
greater (han 300 barm/s.

Recent tests st NIST5 in a shock lubominghlghly
o high-chalt o qnl‘s{dbe:::mmt me::zda that
these -challengs axplos| can be sup , pro-
vided (1) agont can be dispersed uniformly ahead of the
shock wave, and (2) gascous agent concentrations are
sround 10 vol percent, i.e., sbout twice a3 high a3 the Halon
1301 voluraetric concentration used for mote conventional,
Jess challenging. axplasion suppression applications.

The choice of sgent must involve other considerations
besides suppression effecliveness s determined by lest
data. Other relevant considerations include agent retention
time to cope with ted Ignitions, ageat compatibility
with process materfals, environments! impact regulations,
and potential toxicity effccts at the sgent design concentra-
tion. U.S. regutatioas that define scceptable and unaccept-
able suppression agents. from eavironmenta! and toxicity
censiderations, are described in 8 significant new alterna-
tive policy for ozone-deploting chemicals.$!

General guidalines for design, installation, snd
maintenanco of a reliable and eoffoctive cxcnlqslon suppres-
slon gystem can be found in the literature 3948 gnd in the
manusls provided by system manufacturers. In addition,
systam manufacturers and approval organtzations have &
wealth of unpublished test and incident data that are often
ssential in daveloping system specifications and designsfor
specific applications.

VAPOR CLOUD EXFPLOSIONS

Release of & large quantity of flammablc gas ar vapor
Into the stmosphere will mnll.ollaasllgmpm-aﬂ:g.lathe
formation of a vapor cloud. Ignition of the vapor
cloud may, under certain vaguely defined conditions, result
In sufficiently rapid flame propagation to generate destruc-
tive overpressures and blast waves. Qualitatively, the con-
ditions sequired for a vapor cloud explosion are (1) 8
Quantity of detonation-prone gasivapor; and (2) eithera ly
energetic ignition source or & highly obstructed environment
ﬂlp:l‘{;' tlm‘“:n -“‘ duced flame l.ccc!mﬂom.l

torically, reported vapor cloud explostens
Bave Involved the relcase of at least 100 kg of flammable gas,
with & quantity of 1000 Lo 10,000 kg most commen.

s tost often involved have been sthylene,

sad butane, According to Wickema's compilation of incl-
dent data, 32 afl of the reported vaper cloud explosions have
Occurred In “semiconfined” environments such that build-
Ings or other lacge structures were within ths vapor cloud at
e Hme of fgnition. Wiekema's data ':,ﬁ?' that the

€acs of » harge building or structure n the sz
Becessary, but not sufficient, condition for an explosion to

.

s
-
1

i

. Some ts pravide chemica! iohibition effects (most . -
ﬁ!yvia l'::gel:dial scavenging) in addition to diluentand

occur, since at Jeast 15 of 68 (22 percent) ried ignitions
in somiconfined environments resulted ln"mh ﬁrgnucp- i
posed to explosions (37 other ignitions did result In explo-
sions). Damage surveys indicat¢ that many of the vapor
cloud explosions were deflagrations rather than detona-
tions. On the other hand, analyses of pressurc waves gener-
ated from fleme propagation through vapor clouds {e.g.. Leo
af 2!¥) indicate that s speeds of at Jeast 100 m/s are
necessary (o generals potentislly destructive overpressures
groater than t 0.1 aim. Thus, the most likely scenario is
that flame speeds on the order of & few hundred m/s (corre-
:ﬁndlng to so-called quasidetonations) were generated In
actuel incidents as & result of flame scceleration around
bufldings and structures.
o Th‘:omost eommond us?d ;“edwdk ‘lo Bls‘“lg::ﬂ wave
cts from vapor cloud explos to emp! 1 (point
source] blast wave corrclations based on the g{m wmpoln-
a1gy, Le., the TNT equivalent energy. Thisenecgy is given by

, E ='cAH mp {12)
where:
E = blast wave energy (K]}
o = yield, L., the fraction of available combustion en-
cipating in blast wave generation

AH, = ﬂ:ﬁ: net heat af corcbustion {kj/kg)
my = mass of lammable vapor released [Sxa)

‘The corresponding TNT equivalent mass, kg, Wiy is
Wany = E/4500 kg {13)

Figure 3-16.14 Is the ideal blast wave averpressure ver-
sus distance corvelation used In conjunction with Equations
12and 13. Distences in Figure 3-18.14 aro scaled by the cube
root of Wy in accordance with {deal blast wave theory 3
The overpressures in Figure 3-16.14 ara reflected shock
wave ovez] res associated with roflections of the inci-

dent wave off & solid surface ndicular to the
wave mag&tm direction. Nomina! Emns damage and
perso injury thresholds are also indicated in

3-16.14 and in Tahlc 3-18.8. More accurste and com n-
sive damage essessments should be based on actua!l struc-
tura! dynamic loadlngr:!cu!auons leading to impulse-
overpressure damage thresholds as desc , for example,
by Ficketl and Davis.'?

Beforo Equations 12 and 13 can be used affectively,
some guidance is needed on the selection of apprg?rlatn
values of the yield, & Data compiled by Cuﬁnn
Davenport?! on the effcctive ylelds from .prmx tely 20
vapor cloud explosions showed = spread of four orders of
magnitude, with the highest value in one particularly dov-
astating incident being 25 to S0 . Wiekema's
compilation3? shows the efiective yiotd lo be shaut one per-
cent for releases of 1,000 to 10,000 kg vapor, and tobe in the
range of 1 to 10 percent when more than 10,000 kg Is re-
Jeased. The yield in the Flixborough exflnslou {oae of the
most destruciive and the most thoroughly investigated and
sreported vapor cloud explosion to date] is 4 to § porcent
based on the 30 to 40 metric tons of cyclobaxane relcased
prior to igaition.¥® Thus, the specification of yietds for blast
damage predictions Is an exercise in risk assessment, with

*Although the TNT equivalency method ks most common in the
W&lmmﬁoﬂmmmmm”"
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Attachment 9: TVA PSAR, Hartsville Nuclear Plants

TVA
HARTSVILLE NUCLEAR PLANTS
] DOCKET NOE. STN-50-518,519,520,521

PSAR AMENDMENT 30
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wr-22
2.2.3.8 Gas_pipeljne Mozsyd ) v
. @ . A-oun plpelinc lnauluttm belmglnq*.otho Enst .'.rexiuee.isc--'-'
Hatural Gas Company (ETNG) pacses through the northern part of
the Hartoville Site. As ghown in Figure 2.2-9(T) the pipeline
.ctoase; the site boundary mear the northwest corner, enters a
compressor substation morth-northeast of the plant, and leaves
the site at the northeast site boundary, Approximately .67
miles of pipe lie within the site .boundary with a closest
approach of approximately 2,650 feet to the nearest critical
plant structure.
An extensive investigation into the safety hazards posed by
thie pipeline has been conducted. The yearly probability of a
hatard to the plant was detarmined in this investigation. Events
which could cause & hazard to the plant were Sdentified in the
form of a hazard tree shown in rigure 2.2-50(‘:). The hazards
from thermal radiation; blast overpressure, missile generaticn,
and plent contamination by gas at an umcceptable\ concentration
wore analyszed ¢o determine the protabllity of exceeding
acceptable levels at the plant site. The yearly probability of
exceeding the acceptability critezla (referred to as the hazard
prubadbiticy) was cqlculatad using sophisticated analysie
tachniques. The analyeis accounted for & broad range of
parameters, such as leak location and site, time varying gas
cloud size, shape, and orientaticn relative to the plant,
neteorological conditions, and the time at which the gas cloud
iqnites.

It vas detexmined thatsthe yearly probability of a hazapéd dus
to thq:nn_nduuon. missile gensration, and plant contanination

zeae . | esems

- YN . - sen wa
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: by 1as at an unacceptable concentration is negligible. It was N

Wy )

also determined that the best cstimate of the yearly probability
of a peak reflectce ] overpressure of 2.8 psi at the plant due to a “
qas cloud detonation was 0.16 x v +, assuming that unconfined

natural gas can detonate. (There is gome doudbt that uncontined

natural gas can detonate. See section 2.2.3.8.6.3.3(3) for |
further discusesion. If unconfined natural gas cannot detonate,

then the btobabillty of a 2.4~psi peak reflected ovecpressurs is 'l?
zero.)

2.2.3.65.1 Gas_Piveline Descrirtion. A natural gas pipeline
installation belonging to the Bast Tenaessee Hatural Gas (ETNG) |'7

Company pasaes through the northern part Of the Hartsville site.
The pipeline was constructed in the early 1950°'s and {g part of a

[ adl |

neework consisting of approximately 3000 mileg of major pipelines

operated by ETNG, ”

The buried pipeline follows the tarrain along its route. It
crosses the northwest plant perimater at an elevation of
approximately $520. feet and rapidly rises to an elevation of
600 fest, [t 18 nearly 200 feet tn‘uwatton above reactor
building grade at its point of closest spproach to a critical
plant structure (&lesel building for plant A, Unit 2),

The pipo han an ocutside dlameter of 22 inches and is oprruted
at a maximunm prossure of 720 psiqg at the compressor gtation. The
average operating pressure at the point of closest approach s
app:oxtntoly 550 psig. The pipeline contum; autbmattc g
fsolation valves., The nearest ones to the plant are located

030676
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The ni.ni.uun clearance for all cenditions was found to be 275

feet. This occurs for break ‘point 12. stahility claes G, and a

wind speed of 7.5 miles per hour.

The minimum clearance for a given break point and stability class

is relatively inseneitive to wind speed.

This is evident by

comparision of the data within each column of Table 2.5-1 T)-

The time at which the minimum clearance condition occurs varies

congiderably with wind speed,

The results described above are based on the expected plume

rise for each break point, stability class, wind speed, and time.

An analyesis wae also performed to determine the impact of

acsuminq' worst~case estimates for gplume ::l.sé equation variables,

" using the minimun clearance conditions (break point 12, stability

class G, 7.5 mph, 750 seconds). A worst-case clearance of 60
feet was obtained in the analysis, which ‘i described in the

£ ono;'d.ng paragraphs.

- The results.in Table 2.2-1(T) are calculated using the

. hominal pl;:me rise ccefficiente given by Briggs (Reference 10).

A maximam variation due to random factors of about 25 to 35

percent above or below the nomiual rise can be expected. A

worst-cage coefticient of si.:ty-ﬁve percent of the nominal was

‘therefore established as a lowe: bound on the plume rise due to

random variations.

The gas temperature after expansion in the atmosphere may be

less than the surrounding air, as discussed in Section
2.2.3.8.8.1. This temperature differential is expected to be not

greater than 50° F. One hundred degrees Fihrenheit was

. establighed as a conservative bound en the temperature

2.2-12k

030676
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s
differedtial for the worst—case. -Thie differentfal reduces plume = = °® -

rise uniformly by approximately twelve percent.

The clearances in Table 2.2-1(T) are based on a vertical
temperature gradient of 7 degrees Ccentigrade per 100 meters for
Stability class G. The worst-case temperature gradient expected
at the site is 10 degrees Centigrade per 100 meters. Use of this
value :esults in plume riges approximately 90 percent less than
those .on which tahle 2.2-1(T) is based.

When all of the above factors were combined, a vo:st—ease.
plune rise reduction of approximately 50 percent was obta:lne_d.
r_he eox;reeponding worat~case clearance toc the aiy intakes is 60 ' .
feet, ) ) o '

‘rhia demonstrated that the probability of a hazard@ due to gas
contamination ie essentially zero, eincé gas at flammable ;
eon_cex}t:at.lona did not approach the plant air intakes under
worst-case condition§. )
2.2.3.&.'6.2 eat re Hazard
The p:obabi.nt.y of a hazard at the plant due to heat exposu:e
was found to be negligible undet worst-case eondttions. A
maxinus heat flux of 200 BIU/LT was obtained in the analysis.
"r‘his may.be compared with a flux of approximately 1,750 BTU/ft2
‘required for spontanecus ignition of wood (Reference 18). Since
all of the critical plant surfaces exposed to the heat radiated
- from a burning cloud are concrete, the maximum flux is well below
that yf;ich would cause any damage.

The largest gas cloud flammable regions and lowest plumé
.r.lqes occur for low wind speeds under stable atmsp}:eric (g_lass ,
G) conditions. These conditions also give rise to the highest \>
heat fluxes. For a given break point and wind epeed, the heat ‘-‘- .?
030676 -« .-
2.2-121 s .
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fiux 1m.:|:ea8e's 'uith :l.gnition timé until the gas cléud recedes
away from the plant. Analysis of the heat fluxes from various
pipe segments revealed that the maximum flux resulted from a
rupture .tn_aegment 14 (see Figure 2.2-16(T})), which has the
lowest elevation. This condition occurred for a wind speed of
0.6 miles per.i:our and an ignition time of approximately 100
minutes after the start of gas release.

The maximum heat flux is based on the nominal plume rise for
stability Class G. If a wors':-ca:se reduction factor of
50 percent is applied to the nominal plume rise, as in the case
of the gas contamination hazard (Section 2.2.3.8.6.%), the
maxinum heat flux is less. mn.eoé Btw/ftet. Thus, the worst-case
heat flux.is well below the fluk uh.‘..ch Gan cause damage to
critical plant structures. .
2.2.34.6.3 ggggna_t_:;gr_x__fng&!, The degoz_xati.pn harard was
determined by calct.ﬂ.ating‘ the yearly pr;ibabiieity of exceeding the
;txuctural capabilities of the safety-related structureg at the
plant by air blasts or mias:l:l.e impacts. Plant structural
capabilities given in the response to Question 130.22 were used
in these mlyseé. These established that a congservative value
for the most vulnerable safety-reiated structure was 2.4 psi peak
reflected pressure, Combinations of various rupture locations
(break points), meteorclogical conditions, and detonation times
were. evaluated in the estimation bfc hazard probability.

2.2-12:
030676
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Attachment 10: ALOHA Benchmarking Test Case
OBJECTIVE

Verify that ALOHA 5.2.3 version is correctly predicting results on the installed -
computer, an IBM-compatible PC (ID#3W2BZ1) using Microsoft Windows XP®
Professional, Version 2002, operating system with a Pentium(R) 4 processor.

TESTING METHOD AND ACCEPTANCE CRITERION

Select an example test case from the ALOHA User’s Manual as a benchmark. Enter the
test case input data on the installed computer and then compare the example and installed
computer results. The values should be identical.

RESULTS

User’s Manual Example 3: A Pipe Source was chosen as the benchmark test case to
compare results because it is very similar to the postulated scenario being evaluated in
this calculation. Example 3 input data, as shown on user’s manual pages 143 through
149, was entered into the installed computer, with one exception: the internal computer
clock was used instead of the example date and time to distinguish the two printed
results.

Copies of both the “Footprint Plot” and “Text Summary” from the user’s manual (page
40 in this calculation) and the installed computer output (pages 41 and 42 in this
calculation) are attached. As shown, the plots are identical and the predicted numerical
values on the text summaries are virtually identical. The only variations are in the “Total
Amount Released,” where the Example 3 value is 84,565 pounds vs. 84,564 pounds for
the installed version and the user’s manual text summary includes a default LOC (i.e.,
from library: S0000 ppm). These difference are considered insignificant.

CONCLUSION

The installed ALOHA 5.2.3 version is correctly predicting results as designed.




Document No. 32-2400572-02

Natural Gas Pipeline Hazard Risk Determination Revision 2

Page 39 of 45

SAVHTAVE KT ATiONS ()I HAZARDOUS ATMOSPHERES

ser S Manul_

AUGUST 1999
£rcen Ry

03 4L ~244S, x 33, 3% W 2 er
*Q &ax}ﬁ OF Ejyrp

6‘%‘ Chemical Emergency

end Prevention Office

mdmcnoummcv @ mmm 20460

AND ATHMOSPHERIC d
Secatde, Washingon 98118

ADMINISTRATION q; O°




Document No. 32-2400572-02

Natural Gas Pipeline Hazard Risk Determination

-Revision 2

Page 40 ot 45

§  Choose Footprint from the Display menu.

Hisiibeie

ALOHA predicts that the concentration of methane may exceed 5,000 ppm forup to

about 190 yards downwind of the leaking pipe.

RN Fe41priat Caow AN T

llmmm(wmci

g
Cunlcal bose? NETHRE folecular lal
TNV-TA2 sunavalle - HNz: =unoval
lhfwlt LOC from Library: SO0 ppe
ootprint Lavel gf Loncearn: U0 ppa
lclllng Pointt -250.68° F

| sroseERIc NFoEETION: (IRl 1PUT OF DATR)

fRalease Durationt ALOHA Lialted the mtlm to 1 howr

Nax Pelecse Mh: 4,48

ax Averoge Sustalned loan Rate? 1,430 Ml-ln
(overoded over ¢ alnuta or sore)

Toto) Meount Releassdis 84,553 pounds

FOOTPRINT INFOAMATIONS
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Footprint Window ALOHA® 5.2.3%

-Time: December S,.2003 0822 hours PST (using computer's clock)
Chemical Name: METHANE .
Wind: 15 knots from SE at 3 meters
FOOTPRINT INFORMATION: )

Digpersicn Module: Gaussian

User-specified LOC: $000 ppm
Max Threat Zone for LOC: 130 yards
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Text Summary 0 ALOEA®D 5.2.3%

SITE DATA INPORMATION: -
Location: PORTLARD, OREGON
Building Air Exchanges Per Hour: 1.26 (sheltered single storied)
Time: Decexber 5, 2003 0822 hours PST (using computer's clock)

CHEMICAL INFORMATION:
Chemical Nama: METHANE Molecular Weight: 16.04 kg/kmol *
TLV-TWA: -unavail- IDLH: -~unavail- .
rootprint Level of Cencern: 5000 ppm
Boiling Point: -258.68° r
Vapor Pressure at Azbient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATHMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA)
Wind: 15 knots fxom SE at 3 metexs
Mo Inversion Height
stability Class: D Alr Temperature: &4° P
Relative Humidity: 78% Ground Roughness: open country
Cloud Cover: 10 tenths

SOURCE STRENGTH INFORMATION: . .

Pipe Diameter: 8 inches Pipe Length: 1000 feet
Pipe Temperature: &4° P Pipe Presa: 100 lbs/sq in
Pipe Roughness: sgmooth Role Aresz: 50.3 sg in

tInbroken end of the pipe iz connected to an infinite source

Release Duratien: ALOHA limited the duration to 1 hour

Max Computed Release Rate: 4,430 pounds/min

Max Average Sustained Release Rate: 1,430 pounds/min *
{faveraged over & minute or more)

Total Amount Released: 84,564 pounds

FOOTPRINT INFORMATION:
Dispersion Module: Gaussian
User-gpecified LOC: 5000 ppm
Max Threat Zone for LOC: 190 yards
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Attachment 11: Design Verification Checklist
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A DESIGN VERIFICATION CHECKLIST
RAMATOME ANP
Document ldentifier 3, - ¢1'{00 8313 —023—
1. | Were the Inputs correctly selected and incorporated into designor ' aoN | 0w
analysis?
2. Are assumptions necessary to perform the design or analysis activity w Y O N O NnA
adequately described and reasonable? Where necessary, are the
assumptions identified for subsequent re-verifications when the detailed
design activities are completed?
3. Are the appropriate 'quality and quality assurance requirements specified? m Y O N O Na
Or, for documents prepared per FANP procedures, have the procedural
requirements been met?
4. If the design or analysis cites or is required o cite requirements or ﬂ Y O w 0O wa
criteria based upon applicable codes, standards, specific regulatory
requirements, Including issue and addenda, are these properly identified,
and are the requirements/criteria for design or analysis met?
5. Have applicable construction and operating experience been considered? Ovy O N _Q] N/A
6. Have the design interface requirements been satisfied? v 0N XI N/A
7. Was an appropriate design or analytical method used? Y O N ] NA
8. | Is the output reasonable compared {o inputs? 4 Y N 1 WA
8. Are the specified parts, equipment and processes suitable for the Oy I g] NA
_required application?
10. | Are the specified materials compatible with each other and the design vy ON R] N/A
environmental conditions to which the material will be exposed?
11. | Have adequate maintenance features and requirements been specified? v N ) E? N/A
12. | Are accessibility and other design provisions adequate for perfformance of Oy ONnN m N/A
needed maintenance and repair?
13. | Has adequate accessibility been provided to perform the in-service Oy ON ﬁ NA
inspection expected fo be required during the plant life?
14. | Has the design properly considered radiation exposure to the public and Oy OnN w N/A
plant personnel?
15. | Are the acceptance criteria incorporated in the design documents Oy ON w N/A
‘ sufficient to allow verification that design requirements have been
satisfactorily accomplished?
16. | Have adequate pre-operational and subsequent periodic test Oy N m N/A
requirements been appropriately specified? A
17. | Are adequate handling, storage, cleanmg and shipping requirements Oy O N w NA
' specified?
18. | Are adequate identification requirements specified? Oy 1N _Tm /A
19. | Is the document prepared and being released under the FANP Quality | v ON 0O wa
: Assurance Program? ¥ not, are requirements for record preparation -

review, approval, retention, etc., adequately specified?
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| X DESIGN VERIFICATION CHECKLIST
RAMATOME ANP

Comments:

1. Although Reg. Guide 1.91 (Ref. 3) does not address effects of airblasts associated w/pipelines, equation 1 of Reg. Guide
1.91 (Rakw'”). used in the determination of the exposure distance (Section 6.1.3 on p. 7 and Attachment 4), is based on the
concept of TNT equivalence and applicable to hydrocarbons under pressure. ‘

2. The benchmarking test case for the ALOHA program (Attachment 10) meets the requirements of FANP procedure 402-01,
Section VII.C.

Note: Comments 1 and 2 are from the Design Verification Checklist attached to Revision 1 of this calculation.

Verified By: J.H. Snooks II 9 (JOD ';(:
Sirst, MJ, Last) Printed / Typed Name Signature Date




