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About 4:20 a.m, on dJuly 8, 1986, line 2N, an 8-inch products pipeline operated by
Willlams Pipe Line Company at Mounds View, Minnesota, ruptured, Unleaded gasoline
under 1,434 psig spewed from a 7 1/2~-foot-long onening along the longitudinal seam of the
pipe. Vaporized gasoline combined with air and liquid gasoline flowed along nefghborhood
streets. About 20 minutes later, the gasoline vapor was ignited when &n automobile
entered the area. Following an exploston-like noise, fire spreand rapidly along the path of
the liquid gasoline. Two persons were burned severely and later died, and one person

suffered serious burns. There was substantial property damage and soil and water
polluiion,
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The safety issues discussed in this report are:
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(1) Shutdown of the pipeline;

(2)  Operating personnel training;

(3)  Office of Pipeline Safety enforcement;
(4)  Liquid pipeline safety regulations; and
(5)  Public awareness of the pipeline.

ety
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Recommendations concerning these issues were made to the Williams Pipe Line
Company, the American Petroleum Institute, and the Office of Pipeline Safety, and the
Department of Transportation, Safety Recommendation P-84-2§ regarding a level of b
hazardous liquid pipeline safety for the public comparable to that raquired for natural gas L
pipelines was reiterated to the Research and Special Programs Administration. ki
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The National Transportation Safety Board determines that the probable cause of the
rupture at Mounds View, Minnesota, was the failure of Willlams Pipe Line Company to
correct known deficiencies in the eathodic protection applied to the first 10 miles of line
ZN. & Contributing to the failure of the pipeline was the susceptibility of the low /
frequency, electric resistance welded pipe to weld seam corrosion and the Department of
Transportation's ineffective inspection and enforeement program. Contributing to the
extent of the damages was the failure of the pipeline company to provide adequate
direction, through its procedures and training, far its employees to effectively respond to
emergencies involving failed sections of its pipeline and the nonavailability of remotely
aperated vulves or automatie shutdown capability on the pipeline.
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NATIORAL TRANSPORTATION SAFETY BOARD
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PIPELINE ACCIDENT REPORT

Adopted: July 20, 1987

|

WILLIAMS PIPE LINE COMPANY
LIQUID PIPELINE RUPTURE AND FIRE
MOUNDS VIEW, MINNESOTA
JULY 8, 1986

INVESTIGATION

The Aecident

Pipeline Rupture.—At 1:36 a.m. on July 7, 1986, the Williams Pipe Line Company
(WPL) dispatcher at Tulsa, Cklahoma, remotely opened a valve at Wrenshall, Minnesota,
to rece.ve unleaded gasoline from line 2N. (See figure 1.) At the time, line 2N was not in
operation, and the unleaded gasoline in the pipeline was at a pressure of about 90 psig. At
1:38 a.m., the dispatcher remotely opened the main gate valve at the Minneapolis
terminal, and at 1:39 a.m., he remotely started the pump at the Minneapolis terminal for
delivery of unleaded gasoline from tank 805 to Wrenshall. The pressure in line 2N at the
Minneapolis terminal was about 1,290 psig, and the flow rate was 965 barrels per hour
(bph). (See figure 2.) The dispatcher set a parameter alarm 1/ at 1,200 psig.

On July 8, 1986, the terminal operator (TO) at the Minneapolis Terminal prepared to
change the produet being pumped into line 2N. He positioned the valves on the suction
line for tank 823, which contained fuel oil, to allow the dispatcher to make a
switch 2/ from unleaded gasoline in tank 805, The switch was made at 4 a.m., and the
pressure controller equipment at the pump automatically inereased the pressure over the
next several minutes to about 1,490 psig to obtain the desired flow rate for the heavier
material now being pumped. Pressure charts indicate that the pipeline stabilized at a
pressure of 1,480 psip. The flow rate remained at 965 bph, and the operating conditions
were normal for the produet being transported.

About 4:10 a.m., in accordance with normal practice, the TO positioned a valve
upstream of the pump to direet the {low of the produect through a prover. 3/ Other than
minor pressure fluetuations. ‘resulting from the reduetion in product Tlow, pumping
operations remained stable for about 10 minutes until about 2:20 a.m., when large, rapid
drops in the pressures occurred. At that time, the suction pressure dropped from 56 psig
to between 10 and 13 psig, the pump case pressure.dropped from 1,488 psig to between 65
and 70 psig, and the discharge pressure dropped sharply from 1,480 psig. to ahout zero psig.
The Minneapolis TO said that at the time he was in the pump control room and that he
heard "some clicking noises," whieh he interpreted as an indication that something had
changed. He said that he believed the noises were caused by the operation of breakers or
relays and that he checked the pressure chart on his console. He stated that the pressure
17"An"alarm whiéh ean be set by the dispatelier to alert him should the pressure in the
pipeline reach the preset pressure. / -
2/ A change in product being pumped without i
E/ A doviee to nalibrate the pipeline's flow meter. Flowing the produet through the
prover is routinely done when tHe prod in the pipeline is changed to determine a
correction factor to apply to the reagifig of the in-line meter for the specific product

rrupting the operation of the pipeline.
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on line 2N had dropped considerably; however, he did not immediately consider this to be
a problem. The TO then headed outside to the area of the pump to check the valve
configuration and pump operations.

The dispatcher In Tulsa said that about 4:21 &.m., an alarm sounded and the
parameter alarm flashed on his monitor indieating that the pressure on line 2N had
dropped below the 1,200 psig setting. The dispateher said that he promptly reviewed the
operating data for line 2N and saw that the diseharge pressure was reading 37 psig. The
dispatcher telephtioned the TO in Minneapolis to confirm the infarmation; he reached the
TO on his portable telephone as the TO was on his way to the area of the pump., The
dispateher advised the TO that there was an abnormal condition on line 2N; the TO
acknowladged that he was aware that an abnormal condition existed, The dispatcher also
advised the TO that his information indieated the product flow was high (slightly above
the previous flow rate) but that the discharge pressure was low. The TO advised the
dispatcher that the discharge pressure gauge at the pump read 200 psig.

The dispateher stated that he did not know what eondition may have existed on line
2N since several things may have given somewhat similar readings: a break may have
occurred, the power may have failed, the strainers may have become plugged, the valving
may have been changed at the recelving location, or a problem may have oceurred in the
telephone system used for the transmission of operating data on the pipeline system. The
dispateher said, however, that had the power failed, the pump unit should have shut down,
and that had there been a problem with the pump, he would have received other alarms.
At 4:24 a.m., the dispatcher entered & computer command to remotely shut down the
pump; pump shutdown was confirmed by the computer at 4:25 a.m.

. , v

At 1:26 a.m..'according to WPL records, the pressure dropped and the flow rata
intreased to 1,539 bph, At 4:27 s.m., believing that the problem was with the equipment

. rather than a line break, the dispatcher, in accordance with WPL operating procedures for
such & problemy” remotely closed the block valves at Wrenshall and Superior Junetions.
The TO at tt;_e’ Minneapolis terminal said that at 4:28 8.m., the flow through the pipeline
was 60 percént (about 1,200 bph;. He said that he shutdown the tank pump at tank 823
and that, at the time, the flow had reduced to about 20 percent flow (about 400 bph). The

+TO relayed this information to the dispateher in Tulsa, The dispatelier then entered a
compgtér command to remotely close the main valve on line 2N at the Minneapolis
terminal. The TO stated that once this was done, the indications of flow ceaserd.

W . :

Mennwhile, about 4:27 4.M., the 10 telephoned the dispateh shift supervisor in Tulsa
and informed him of the actions that had been taken and of the flow rates. The dispatch
shift supervisor said that hased on the pressure readings along the pipeline, he beliaved
that the line had ruptured, probably within 10 miles of the Minneapolis terminal. The
dispatch shift supervisor advised the dispateher to open the block valves at Wrenshall and
Suparior Junetions to reljeve pressure on the pipeline. This was in accordance with the
WPL operating procedures on handling ruptures. ‘The procedures did not contain
information on recognizing the causes of abnormal conditions. The dispateher issued the
command to open the valves and the valves at Wrenshall cnd Superior Junetions were
opened at 4;31 a.m. and 4:32 a.m., respectively. -

About 4:28 a.m, the dispateh shift supervisor notified the on-eall district
" manager 4/ at his home in Minnesota that line 2N was experiencing an abnormal operating

4/ "One of three persons in the northern division who, on a rotating basis, serves as the
after hours emergency eontact. The northern division's headquarters is in Minnegpolis,
Minnesota, area, :

f
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condition, The dispatch shift supervisor said that he believed the problem was a rupture,
probably within 10 miles of the Minneapolis terminal. The dispateh shift supervisor who
was not famillar with the environment along line 2N had maps which showed the pipe's
profile and included aerial photographs of the area around the pipeline right-of-way;
however, he did not use them to determine the direction of flow In the pipeline when not
under pressure or to determine the population exposure along the first 10 miles of line 2N,

At 4:30 a.m., the on-call district manager, in accordance with WPL procedures,
notified the area maintenanee supervisor of the possibility of a leak and directed the area
maintenance supervisor to mobilize a crew at the Minneapolis Terminal and to prepare to
seareh for a possible leek. The on-call district manager then called the line supervisor
and directed him to locate a helicopter and to begin an aerial search for the problem.

At 4:50 a.m., the WPL on-call district manager notified the district manager
{northerr. distriet manager) who was responsible for line 2N. Hle advised the northern
district manager of the pressure drop on the line and that the area maintenance supervisor
and the line patrol supervisor both had been ealled and alerted.

Explosion and Fire.—About 4:40 a.m., a resident of 5113 Long Lake Road, Mounds
View, Minnesota, was aweakened by an odor which he believed to be natural gas. He
checked his appliances and determined that the source of the odor was not in the house.
He then went outside where he found the odor to be stronger.. - After examining and
finding no leaks of any kind from his cars, the resident looked into the street and saw that
the west side of the road was covered with a paol of liguid. Shortly afterward, a car
turned left from Ridge Lane, onto Long Lake Road (see figure 3}, and stopped in front of
the residence at 5200 Long Leke Road. The resident stated that he saw a fireball in the
front of the car, heard a loud noise, saw the liquid’in the street ignite, and then saw a
person run from the car to the house at 5200 Long Lake Road. The flames traveled south
on Long Lake Road and east on Wooderest Drive. At 4:44 a.m., a resident on Woodale
Drive notified the Ramsey County Sheriff's Office (RCS0), via the 311 emergency
number, of an explosion and fire in the area. The RCSO .contacted the Anoka County
Central Dispatch which, in turn, dispatehed the Spring Lake Papk, Blaine, and Mounds
View Fire Department {fire department) to the scene.

.The first fire department unit arrived onseene about 4:50 a.m. At that time, flames
covered two blocks of Long Lake Road and one block of Wooderest Drive. Shortly
afterward, a fire department distriet fire chief set up a command post marked with a
flashing blue light at the intersection of Ridge Lane and Long Lake Road, just north of
the burning srea. The distriet fire chief surveyed the scene and instructed firefighters to
lay hose lines to extinguish any structural or related fires and to protect all exposures.
Due to the characteristies of the fire, fire department officers believed gasoline was
involved; however, they did not know whether a tank “ruck or a pipeline was the source of
the gasoline. Firefighters at the south end of the fire informed the officers at the
command post that a tank truck was not involved. After finding a pipeline marker, which
contained local and out-of-state numbers for WPL, onscene firefighters requested the fire
department dispatcher to notify WPL that its line probably was involved and to shut down

"the pipeline. The request was transferred to the RCSO dispatechers.’ About 5 a.m, the

RCSO notified the Minneapolis terminal of the fire and injurics on Long Lake Road. The
RCSO then reported the accident to the WPL dispatch eenter in Tulsa, Oklahoma, by
dialing the cut-of-state telephone number listed on the pipeline marker. While WPL had
the general information provided by the dispatch shift supervisor that the rupture was
withir. 10 miles of the Minneapolis Terminal, this information was the first notifieation
that WPL had concerning the exact loeation of the leak.
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The Minnesota Highway Patrol, the Mounds View Police Department, and the fire
department evacuated residents in a 10-block area around the aceident scene. initially,
the residents were not instrueted to report to specifie area although later the evacuees
were direated to g0 to the Mounds View City Hall,

The fire chief requested that representatives of the Minnesota Pollution Control
Agency (MPCA), WPL, and Northern States Power report to the command post. At 5:20
a.m., the fire department dispatcher informed the command post that line 2N had been
shut down. According to WPIL records, the pump unit had been shut down at 4:25 a.m,,
about an hour earlier. At 5:20 a.m., when the northern distriet manager learned the exact
loeation of the aceident, he called the area muintenance supervisor from his mabile
telephone and instrueted him to close the manually operated gate valve at milepost i0.

The WPI. northern distriet manag=r arrived onscene about 5:30 a.m. and reported to
the command post as the RCSO had instrueted him. He eonfirmed that the product was
gasoline, that the Minneapolis terminal had been shut down, and that a8 WPL employee had
bee dispatched to ciose the gate valve at milepost 10, At the time, the northern distriet
manager was not able to provide any other information on the closure of the gate valve on
the line at milepost 10 or on the nrofile of the pipeline; he had neither received nor
requested any updated information from othe» WP, personnel. About 6 a.m., the intensity
of the fire decreased and the northern district manager remarked to the fire chief that
the valve at milepost 10 must have been closed. By this time, only the area in front of
9064 Long Lake Road. near the rupture, was burning; the fire department had extinguished
the fires on Wonderest Drive and elsewhere on Long Lake Road.

path of the sewers. Gasoline had entered the storm sewer system, and sewer eovers in
the area were ocecasionally being blown into the air by explosions in the sewer system.
Personnel at the ecommand post, in discussion with the WpL representative, decided that
the best option was to allow the gnsoline to burn itself out because thera was a possibility
that vapors from the residual gasoline eould ignite and create a new hazard.

The fire at the rupture site burned oyt about 7:35 a.m. Abont t hour later, fire
d.partment personnel testod the storm and sanitary sewers for the presence of flammable
atmospheres along Long Lake Road and Wooderest Drive. The only place where vapors
were found was at a storm sewer on Wooderest Drive. About 11 a.m., the search for
flammable vapors was expancded to Inelude the resldences on these streets. No flammable
atmospheres were found. The evacuees were allowed to return to thep residences about
noon. The [ire department remained onscene unt!l 11:08 p.m,

Closing of Valve at Milepost 10.-=At the time of the necident, tne northern distriet
manager 1lved about 19 miles away from the milepost 10 valve. He sald that he was
notified by the on-eall distriet manager of the aceldent about 4:50 f.m., and that he lef{
hig residence at 5:09 n,m. While en route to the district office, ahout 5:15 8.m., he spoke
to the RCSO and learned the exacet loeatlon of the accldent; he had not recelved any
updates sinee his tnitial conversation with the on-eall distpiet manager. The northern
distriet manager then ealled the arca maintennnee supervisor, direeted him to close the
valve at milepost 10, and then proceeded to the scene. The area matntenance supetvlsor,
who llved more than 40 miles south of the valve, left a telephone message at the
Minneapolis terminal for members of Niis work erew to close the inilepost 19 valve anl
then he proceeded to milepost 10, A erewmember who had received the message at the
Minneepolis terminal went to the valve and elosed it ahout § a.m.; the aren malntenancs

supervisor arrived nt milepost 10 shortly theran fior.
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Injuries to Persons
Pipeline Civil
Company  Agencies Residents Totul i
Fatal 0 0 2 2
Nonfatal 0 1 2 3
Total ] 1 4 5

Two residents suffered fatal burns whila escaping from their hotne on Woodarest
Drive. The driver of the car suffered second-degree burns on her arths and legs. One
resident broke her toe while escaping from her house, und a firefiphter suffered a
museular injury during the emergeney response. i

Damage Information i

{

One hnuse sustained moderate damage; its exterior was charred arld fire had burned
through the front door. A garage attached to one house sustained struefural damage, and
three other houses sustained minor exterior damage. Tive vehicles ststained damages
ranging from paint damage to complete destruction. Twenty-three residences suffered
;andscape damage. The damage to both public and private property wal estimated to be

250,000. I
[

The aceident also caused environmantal damage. Approximately 600 fish and other
aniimels were killed as a result of the gasoline that entered Riee Creel from the storm
sewer system. Gasoline also entered the shallow ground water aquifar on Long Lake
Road. WPL is still involved in eieun up of the aquifer. WPL estimated that it lost
approximately 30,000 gallons of gasoline. The cost of the emergency response was

estimated to be $14,000,

Personnel Information _
4

Terminal Operator.—The TO had been employed by WPL for A years and had been in
his current posltlon since 1984. Before becoming TO, he had worked on the loading \rack
and in the terminal gauging area. Befora his employment at WPL, he served about 4 years
in the U.S. Air Forca where he stored, issued, anpd transferred fuel, He -stated that hig
tralning at WPL had been on-the-jcb. Each_pdar the TO's aiea supervigor evaluuted his
performance uging a WPL checklist. The checklist rates the quality and quantity of the
employee's work, his dependabllity, Initiative, and knowledge of the job,:as well as the
employee'’s planning and eommunleation skills. The TO had never taken any formal

T
v

written tests to datermine his knowledpe of operations or procadures. {

The TO was rasponsible for observing tanks, changes in the transmission of product,
changes In the recelpt of produet, monitering the pipeline equipment, checking the tank
tarm, and assisting in the loading of tank trucks. !

|
WPL_Dispsteher.~The dispateher had been employed by WPL since 1972, and had
baen a dlsputc{wr slice October 1981, He worked the 11 p.m. to 7 a.m. shift July 7-8.

1986. WPL stated that the dispateher had recelved on-the=-job training, ‘

The dispateher recelved his orders from the dispateh shift supervlsci)r. Ha then
coordinated with employees at WPL terminals and statlons nlong the pipeline activities
involving dellveries, changes of product, valve alignments, and the times for these

operniions,
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June 1876 as & pipellner, 5/ and had worked in various operating positions through
terminal manager to distriet manager. He had held the position of distriet manager since
May 1984. During the summers of 1872 through 1975, he had worked as a pipeliner for
Amoco Pipeline Company. His personnel records indicated that he had attended numerous
job-related training sessions and seminars, some of which dealt with WPL operating
procedures.

On-Call District»Manag' er.—The on-call district manager began working for WPL in

The district manager was responsible for coordinating operations and maintenance
within a distriet. As the on-call district manager he was responsicle for coordinating
response to trouble calls, obtainirg information, and notifying the emergency task force,
applicable government agencies, und service contractors as neeessary,

Northern Distriet Manager.—The northern distriet manager had been employed by
WPL since June 1379. 1He beeame distriot maenager in May 1984, He bepan his
employment at WPL as assistant to the vice president of operations. Eight months later,
e was promoted to the position of supervisor, terminals/stations. Before 1977, he had
worked with Shell Oil Company primarily in the areas of auditing and aceounting.
Between 1977 and 1979, the northern district manager was empioyed by the Williams
Company 6/ as an internal auditor. His duties as the northern district manager were the
same as the on-eall district manager's: -

WPL had provided the northern distriet manager on-the-job training. In addition, he
had attended management training sessions similar to those provided to the on-eall
distriet manager.

Training

WPL has two different training programs for employees involved in the operation of
uie pipeline. WPL hourly workers recelve mostly on-the-job tratning. Hourly workers at
WPL terminals also are trained in the use of fire extinguishers ond other emergency
equipment used to extinguish fires at a pump station or terminal. District managers and
other management employees are provided classroom training.

RS R

Samples of the distrlet manager training program showed that managers recelved
classroom training consisting of lectures on such toples as union contracts, Fedeoral
standards, corroslon, tank cleaning, and finencial management. There was no evidence
that the managers were tested to determine the effectivencss of thig training. A manager
in the Northern Diviston stated that, in addition to the classroom training, employees also
read the WPL operating procedures.

In 1385, WPL contracted o consultant to prepare a training plan to enhance WPL's
hourly workers' knowledge of common operations, The training plan get up a nine-module
program designed to supplement the training eonducted at eash terminal and station. The
training plan allows employees to work at thelr individual pace on portable computers.
Program topieu include 11se of the computer, the nature of petroleum products, station and
terminal operations, quelity control procedures, and occupational safety. Two morules
were completed in June 1986, and at the time of the accident, the contract for the
remalning saven modules was up for bid.

5/ "ATaborer on a_malntenance crow.
8/ WPL is a subsidlary of the Willlams Company.
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WPL provides training to emergency response agencies whose response area includes
a WPL terminal or pump station. WPL representatives said that the company believes its
employees are more qualifieé than anyone else to locate pipeline leaks and that they ean
best dstermine the assistance needed from fire departments and other emergency
response personnel.

The WPL Emergency and Insurance Guide lists instructions for company personnel to
follow in case of a fire or other emergency. Also, Federal and State emergency contact
numbers for WPL personnel are listed In the guide, Emergeney numbers are posted in
WPL terminals and pump stations in addition to an emergeney eall list containing
telephone numbers for the local fire departments and other persons to contact in case of
an emergency. Salety Board investigators were unable to find any record of emergency
drills that had been conducted at WPL facilities or along the pipeline right-of-way.

Pipeline Operstions

Deseription of Line 2N.—Line 2N, which was constructed by the Great Lakes
Pipeline Company in 1957, consisted of pipe lengths with low frequency eclectric
resistance welded (ERW) longitudinal seams. The pipe lengths were manufactured by
Jones and Laughlin Steel Company. Federal regulations governing pipeline desicn, testing,
or construction did not exist at the time.

At the time of construction, the area surrounding the pipeiine's right-of-way was in
an unincorporated area of Ramsey County which was planned as a residential area,
Residences had been built along Long Lake Road at the time the pipeline wes installed.
Great Lakes Pipeline Company obtained the right to construct the pipeline from Ramsey
County. Operation of the pipeline began in 1958. In 1966, Great Lakes Pipeline sold the
pipeline 10 WPL, . .

The 8-inch, bi-directional flow line extends between the Minneapolis Terminal at the
sotith end and the Duluth, Wrenshall, and Superior stations at the north end. The iine
allows WPL to deliver products tc each station; however, produets can be pumped from
the Minneapolls and Superior stations only. Whan not under pressure, liquld in the line
drains south toward the Minneapolis Terminal.

Pipeline Fallures.~WPL records showed that since 1958 line 2N had expeﬁenced 23
seam failures; 7 occurred during operation (see table 1) and 16 during hydrostatice testing
in 1984. According to WPL, only the 1983 pipeline fallure was subjeeted to metallurgieal
analysis,

Table 1.~-Seam fallures during pipeline operation.

Date Branch Milepost BDBLs Product
1/14/58 Superior Jet 12+3486 42 Fuel ofl
6/19/58 Minn/Duluth 13440063 5 Unidentified
5721759 Superior Jot 13+4164 1 Casoline
4/02/68 Minn/Duluth 0+0009 42 Fuel oil
12/29/68 Minn/Duluth 10+2132 300 Fuel of)
12/09/83 Minn/Duluth 102429 659 (asollne
7/08/88 Minn/Duluth 5+24 478 Gasoline




bl g i T

b4

A

et

Pl b o R T 4 wd

-11-

The 1983 failure oceurred when the pipeline was pumped against a closed valve. The
failure resulted in the discharge of gasoline into the watertable., The line failed at 1,253
psig. As a result of an agreement between WPL and the MPCA, in return for no further
enforcement action relating to this spill being taken by the MPCA, WPL agreed to clean
up the spili site and to metallurgically test the pipe. The metaliurgical consultant
con’racted by WPL reported that the failed seation of ERW pipe had split aleng the full
length of the weld seam. Examination of the fracture surfaces indicated a Frittle failure.
A metallographic examination conducted by the nonsultant indicated a defeative weld as
the cause of the faiiure. '

Following the consultant's report, WPL hydrostatically tested the entire pipeline.
During August 1984, the pipeline was subjected to hydrostatic testing at pressures up to
2,126 psig; the pipeline experienced 16 seam failures, some oceurring at pressures as low
as 1,700 psig. WPL then lowered the test pressure to 1,900 psjg. The tests were
completed, thus allowing WPL to set a maximum allowable operatinz pressure of 1,500

nsig.

Other WPL pipelines which have experienced Jongitudinal ERW seam failures include
the 8-inch fuel oil pipeline at Newport Vilias, Minnesota, and the No. 4, 12-inch pipeline
out of Tulsa, Oklahoma. The ERW seam failures that have been tested have heen
attributed to manufacturing defeets. Each of these lines is about 30 years old.

Cathodie Protection System for Line ZN.--~Title 49 CIFR 195 requires that line 2N be
cathodieally protected but does not specily a level of cathodic protection. The
/Department of Transportation (DOT), however, einforces the cathadie protection
regulations using NACE Stendard RP-01-689. (See appendix E.) WPL manuale state that
the acceptabl': level of cathodie protection far the line is -0.85 volt (the same level as for

all of its other lines).

The cathorie protection system for WPL's pipelines {s administered from the Tulsa
headquarters office. WPL divisions currently responsible for other maintenaz.ce of the
pipelines are not responsible for maintaining or monitoring the lavel of enthodie
protection on the ploeline. Since 1982, WPL has used contructors to test the eathodic
protection system. The results of the tests are sent to WPL's Tulsa headquarters.
Pipe-to-soil (p/s) readings for 1080 thrbugh 1985 show that the level of cathodic
protection was usually substandard for most of the first 10 miles of line 2N. (See table 2.
‘The p/s readings for the rest of line 2N met WPL's standerd of =0.85 volt.

WPL's senlor corrosion technlelan first became nware of problems with the cathodic
protection system on line 2N in 1981 through the p/s reports taken ench fall. In early
1982, WPL hired a consultant, the recently retired head of WPL's corrosion department, to
deterinine the reason the p/s potential readings on line 2N fajled to meet WPL's standard.
The consuitant concluded that the coating on the pipe had been damaged, and he
recommended that anodes be installed. WPL disagreed with the consultant's nssessment
of the situation beecause WPL belleved the coating would not fail as quiekly ns the p/s
readings had dropped. WPL attempted to correet the problem hy installing an insulating
flange at the Minneapolis terminal; however, the problem worsened and WPL bypassed the
Insulating effeets of the flange by installing bonding eables on the linc neross the flange.
In 1083, WPL hired another eonsultant who was requested to ldentify the problem and to
determine if it was related to an AC power line that paralleled part of line 2N. After
completion of hig initial studies, the seecond eensiltant recommended more testing, In
1964, a third consultant was hired becruse the second consultant had not determinod the
reason for the low p/s readings. Like the first consultadt, the third consultant
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Table 2,—Pipe-to-suil potentials, line 2N, _/ / .
(The boldface numbers indicate p/s readings that met or exceede | WPL's standard.)
. / i
/’/ / ; /
i » : /. !
‘. ’ ‘
. fl/ J
" Test P
tation 1981 1 tem teealn e 195
. / v Fs
0+00 -073 -0.06 -073 -049 /-0.05 ;
0+02 -0.50 -088 -027 -108 -0807 ~016 - . -
Mile 1 0+23 -1256 -181 -078 142 -108 -084
0+52 -1.10 ~107  -082 {°
4+ 11 ~0.20 -0.58 -148 083 -0647}
Mile 2 1444 -0.90 -076  -118 /-283 1 -065 )
1+48 -0.80 J/ -084° -0.62 |
2403 Z080 -103 -061 -178 -086 -080 ;| /
2407 -070 -088 -0.61 -12&2 -0.84 -0.59 i J
2411 -0.70 -0.97 / I
2+13 -1.38 b
Mile 3 2416 ~-1.33 / I
2+34 ~103 -08 -128 -081 ;-063
2+40 -107 -079 -128 -0.77 ; -0.6}/
2450 ~0.85 / -069"
Mile 4 3+96/11 ~100 ~200 L9 =130 =071 ~0.5
Mile 5 4+14 -0.70 -084 .55 —087 -0.56 ~051
ve 4+46 -0.80 -081 -067 -114 -0.67 -0.58
Mile & 5+26 -065 -08 ~065 ~-088 -061 -(.60
5446 ~0.75 -082 -070 -114 -0.88 -0.67
608 ~036 ~108 -0.67 ~0.65
Mile 7 6420 -0.70 =082 -068 ~104 -064 =061
6+33 -0.65 -080 -067 ~-107 -068 -0064
6+ 4G -0.60 =079 ~063 =107 ~-0.60 /-0.60
Mile 8 7420 -090 =-087 ~081 =121 ~080 - -0.67
7426 -085 -100 -08 -129 -087 -08
M-il_e 9 8+26 - 1‘“ - 1«07 "o-“ - 1-” —n-” - °a°3
Mi[u 10 9+33 -0.95 "‘1102 "1!03 - 11“ - 0:” —0.81
9451 -085 ~-088 -0.B2 . -0.80
Mile 11 10424 -1.05 -113 -087 -115 -088 -080

1984(1)~-P/s rendings done by contractor unrelated to annual readings.
1984(2)--Annun’ p/¢ test reading.
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that time since the p/s readings conducted by this consultant for the seetion of line 2N in RIeg
/‘question showet}" that the ecompany's standard of eathodie protection was being met. A i
* segond set of p/s readings taken In 1984 showed tha potentials no langer complied with X
: WPL's standard; however, nn corrective aetion was scheduled, Arter the annual p/s :
/Botential reading taken in the fall of 1905 failed to meet WPL's standards, the third

4 consultant again recommended the installation of anodes; the work was scheduled for July " 3.;j

/ 1986... // o . i i’

o‘[ ’
?/
I
.l ‘ /; ) .o N ._«.- \_L
l’ g recommended that anodes be Installed on the pipeline. . Howe'.ier, ho action was taken at

& AoTA c,&'rusion consultant contracted by WPL after the aezident stated that cathodic el

g, P2 g;f{:.tect' n can mitigate eontinuing eorrosion on a pipe as long as the corrosion has not gi

;;: ¢ penetreted to a crit'cal depth, coinmonly believed in the eathodic proteotion industry to J

A / be Jﬁ percent of the pipe wall. Once corrosion has penetrated to a eritical depth, -
A Hodie protection can no longer mitigate corrosion because the walls of the pipe -

; ca
ff / eﬂ?ectige}.y shield the bottors of the defect from the cathodic protection system. This
' skme prienomenon al.o wili oeeur in defects that are not eaused by corrosion.
s o

4

~,

/// An industry-accepted level of eathodie protection is -0.85 volt when mensured in p/s i

/ /readings. However, according to the WPL wonsultant, just because the -0.85 volt eriteria L
/. is not being met does not mean that corrosion is oceurring. Other factors, such as the TSI
P cér‘i'osivity of the soil and the condition of the pipe's coating also affect the degree of s
/. cathodic protection and corrosion. The WPL consultant stated tha' beeause p/s readings
: ‘givela fairly aceurate picture of the degree of corrosion on a pipe, a p/s reading is the ;
usuall-; method of identifying corrosion on « pipeline.
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\:n Octuber 1986, an impressed ~urrent system was installed at the Minneapolis g’
terminal. The activaticn of the impressed eurrent system Lrought the p/s readings on the

first 10 miles of line 2N tu a level equal to or more negative than -0,85 volt, i

iy -
\\‘ .

-, lapid Shutdown. -~The Minneapoily terminal is equipped with ailarms to alert the T0
of firds, problems with the tank levely, and manifold overpressurization. The terminail is
not equipped to monitor the pipeline outside its houndaries. Only the cispatchar has
/ infor‘mutton on the operating status of the pipeline outside the terminal. The Minneapolis
terminal hos automatie shutdown eontrals for the main lne pump which activates in the
evz:nt of high discharge pressure, low suction, high sump, or high amps. There is no
automatic shutdown eontrol for low dlscharge pressure. The main line pump Is equipped
with a low suetion shutoff control. The sitetion pumps located at the tanks that foed the
main line pump are capable of supplying pressure in excess of that for which the low
suction shutolf is set.

RO g

R

[ Remote-cperr.ted .vulv:is/(xlp;\?,,«'/(vhich are controlled by the dispatehers in Tulsa, are
0

G o Al e T L LD = R SRS

' Installed on WPL's main Ifnes, 110¥g are used to assist in the movement of product. At
the time of the sceident, t e vilves were located only at terminals, pump stations, and e
recoive locatinis. In Octobep 1986, WPL installed two ROV on line 2N; one ut milepost
2.67 and one'at milérost 8,58, to the south and north of Mounds View. The valves were
operationally chetked qn"jammry 29, 1987, and were pit Into service on February 2, 1987,
when the llpe“was returned to serviea-at 900 psip. -

i

R o

. § b
‘Meteotdloglenl Information //’ , :
. e ’
At 4150 a.m., visibility at the Minnenpolis/St. Paul airport, approximately 13 milas :

southeast of the accldént site, was reported to ba 7 miles. Thae temperature wag 69°F o

with the wind out of the cast-southenst at 6 knots, Sunrise was nt 4:35 a.m.
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DOT Pipadine Safaty Program

fues Ly - o

- Pipeline Monitoring and Inspection.--At the time of the accident, the Office of
Pipelinie Safety {OPS), an office within the Research and Special Programs Administration
(RSPA) of DOT, had 16 inspectors nationwide, divided among five regional offices. OPS
has sole authority over approximately 600 natural gas and hazardous liquid tranwmission
pipeline operators, and is responsible for monitoring State gas distribution inspection

progrems. Only 11 States now serve as agents for the OPS for inspecting interstete
natural gas pipelines, while 49 States have been certified under Section 5{a} or 5(b) ¢f the

~ Natural Gas Pipeline Safety Act for regulating the safety of intrastate natural gas lines.

Two have been certified under the Hazardous Liguid Pipeline Safety Act for enforeing the
safaty standards on intrastate liquid pipelines. In part, because of the proximity of State
inspectors *o the regulated pipeline operstors, State inspectors, on the average perform
two to thrze times more inspections than do their Federal counterparts. Additionally, the
OPS statisties on State operations for 1985 indicate that State inspeetion programs are
more aggressive than OPS in identifying violations. An OPS representative testified that
upproximately 50 pereent of an inspector's time is spent in the field conduecting
inspections and investigations of pipeline operator's faeilities. The remaining time is
spent in the office doihg followup work on the investigations and performing paperwork.
Nativnwide, OPS devotes about 16 percent of its total Inspecticn time (2.5

h ~Ipspector-years) to inspecting the more than 154,000 miles of hazardous liquid pipelines

andsinvestigating accidents related to these lines.

The OPS central region is responsible for operations in 10 States 7/ and all of WPL's
system, part of which is located outside the central reglon. Its two inspectors inspect the
133 interstate- operators in the central region (of which 84 are )iquid pipeline operators)
and monitor the operations of the 10 States for inspections of gas distribution systems.
Three States--Ohio, lowa, and Michigan—act as agents for OPS to inspect Interstate
natural gas pipeline facilities; no State has authority to inspect liguid interstate pipeline

‘facilities. The region has divided each pipzline company into inspertion nnits 8/, Tha

chief of the central region stated that the mspectors devote, cn the averege, about 2 1/2
days per year to each inspection unit. Arn inspection of any unit or ary function of a unit
of a pipeline company is counted as an inspection of the ploeline compeny. Aceldent
investigations also are counted as inspections of the company. . The central region had
divided WPL Into four inspection units. In December 1986, tha central vregion further
divided WPL into nine Inspection units. Inspections of WPL facilitiez have averaged
approximately four per year over a 12-year perlod,

In its enforcement procedures training course, OPS states that an Inspection "will
conglst of an onsite evaluation of an operator and any requests for records or other
Information needed to determine whether the operator hag acted o is acting in violation
of any regulation ... "

Enforcement.—Title 49 CFR 190, Subpari B, deseribes the enforcement authority
and sanctions avallable to the OPS. Once probable violations have been identified,
enforcement . oceedings may begin. This involves notifying tha operator and providing it
the opportunity te respond to the notice of probable violation. An cperator may agrae
with the notice or it may request a hearing. After the operator has responded, the

77 Towa, Miinofs; Indiana, Kansas, Michigan, Minnesote, Missouri, Nebragkn, Obio, and

Wiseonzin,
8/ An Inspection unit Is an operating area within a company that has vesponsibility for a
particular segment of a plpellne.
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‘Direetor of OPS wiil issue a finat order which includes determinations on the probable
viclations and any civil penalties and compliance orders that may be issued or asssssed.
Before issuing the final order, the Direetor Goas not involve himeelf with the actions of
his enforeement staff relevant to the enforcement action. Before the enactment of the
Hazardous liquid Pipsaline Safaty Act of 1979, only critinal penalties could be taken
against hazerdous liquid pipeline operaturs. When assessing a civil penalty, OPS must
eonsider the nature, eirecumztances and gravity of the viclation, the operator's "degree of
cuipability," the operator's compliance history, 'he operator's ability to pay any fine and
remain in business, and any gnod faith actions taken by the operator when attempting to
achieve compliance. In practice, civil panalties are assessed infrequently.

Enforce:nent actions may be in the furm of consznt orders, in which the operator
does not contest the facts presented and waives the right for further action; eompliance
orders, which direet eompliance with a section of the reguiations; or hazardous facility
orders, which require the opasrator to cease or restrict operations of specified facilities
u:til specified tests or repairs are performed.

RSPA official: have made the following statements about OPS's enforcement
philosophy:

. . » Enforcement should be considered as one end of & continuum of
efforts necessary to achieve regulatury compliance and in fonsequence,

erhance safety. It is essential that we pursue effective complementary 7

programs all along that continuum. This Involves making operators fully /
aware of our ragulations and then assuring that their level of v
understanding is eonverted info safe practices. This proeess meximizes’
the likelithood of compliance with the regulations currently in existence,

and serves as a primary and effective resource for dentifying whatever
new regulatory initlatives may be necessary. 9/
The term enforcement has a broad meaning and encompasses thgse acts
leading to and ineluding injnnctive and monetary sanctions. Td enforce
the plpeline safety regulations is to compet observance of thém. In this
context, acts which urge, suggest, or recornmend observance ‘are. hot acts
of enforeement. They may be acts which improve the love) of dafety but
by definition they are not ineluded in the term erforcement . .,
Enforcement, then Is an act of prevention and the Jinal goal of all

enforecement activitles is safety. 10/ : iy

. /)

After the accident in Mounds View, the central regiqfr/ehlef testified t
balieves eivil penalties do not contribute to public-safety.sand that it would sither an
operater put its money Into making its system safe than’ paying a elvil p alty. The
eentral reglon chief also sald that ‘OPS' "mere presence Is‘enough for operatdrs to want to
comply (with the pipeline safety regulations)." OPS officinls stated thaiAt could not both
issuc a elvil penalty for a specifie violation and order the vielation ediracted slnce this
would subject the operator to Jdouble jeopardy. When questioned as ¢ when ejvil pennlties
ara {ssued, the direetur of OPS said it is thelr palicy that if there j&'no remedy that ean be
taken because of o chronologlenl event then the most "equitable actlion is to issuo a elvil
penalty. However, if 4 remedy ean be taken then the most " )Jltnble nction" i3 to Issue n

987 "From the $tatament of the Adminiatrator, RSPA (1
on Publie Works and Transportation, Mareh 21, 1984,
10/ From OPS "Pipelino Safety Enforcement Philosdphy ahd Pollcy," RSPA, June 1984,

7—-1685) before hotse commitica
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compliance order. The director agreed with the central region chief's statements
regarding OPS's general enforcement policy. In addition, the director said that DOT
considers the pipeline safety regulations the minimum standard for safety but as long as
those regulations are adhered to the pipeline is safe to cperate. {In a letter dated
May 15, 1987, the new director of OPS stated that "The OPS will now consider, and if
appropriate, issue a civil penalty and & compliance order for a single act of noncompliance

with a regulation.")

OPS annual reports were examined to obtain an overview of OPS enforcement
activities. Each year OPS includes in its annual report summaries of its inspection and
enforeement activities. The three most recent years were reviewed and the following
information was found. In 1983, OPS inspected 416 operators, initiated 111 enforecemen:
actions, and assessed 4 civil penalties for a total of $26,000. In 1984, OPS inspected 360
operators, initiated 143 enforecement actions, and assessed 2 eivil penalties totaling
$2,600. In 1985, the most recent year for which data is available, 317 operators were
inspected, 154 enforcement actions were initiated, and 8 civil penalties totalling $12,000

were assessed.

Inspections of WPL.--Safety Board investigators reviewed OPS' inspection records
of WPL since 1980, Only those cases in which all compliance actions were completed
were made available for review. 11/ The 1980 date was chosen to allow for the adoption
of the Hazardous Liquid Pipelifie Safety Act of 1979 which governs the current
enforcement program. The Safety Board identified 17 distinct initial inspections. Of
these inspections, five were regularly scheduled inspections, five were “inspections" to
gather data on an incident, and seven were accident investigations. In addition, the
inspector may have made several additional trips to gather related information or to
observe testing, Each of WPL's four inspection units were visited at least once in the 6-
year period although two of the units accounted for most of the inspections because of
accident Investigations. The records showed that the onscene phase of the inspections
typically lasted L to 2 days; however, followup action related to the inspection, such as
requests for information or testing, may have continued for more than a year. According
to the records, during an accident inspection, the OPS inspector would examine the
records related to the aceident only; other records for the same inspeetion unit would go
unexamined. The inspection records do not reflect any effort on the part of the eentral
region to examine during each inspection any records or operations consistentiy nor do
they reflect consistently which records or operations were examined. While the central
region had developed forms to use during inspections, not all Inspection files contained the
forms. The central region chief sald the forms were used during routine inspeetions only.
However, in those files that did contain the forms, the forms did not show that any

operational arcas were examined consistently.

In July 1981, OPS investignted an accldent in Minnesota Involving corroston leaks on
two WPL lnos (nelther was line 2N). As a result of this investigation, OPS ordered WPL
to repalr the lines and eathodically protect them. Actlon on this aecident, which included
a 1982 visit to WPL's Tulsn headquarters to review the corrosion control on the two lines
continued into March 1986, During this perfod of nearly 5 yaars, OPS investigated
aceidents in States other than Minnesota that Involved corrosion.  Safety Board
Investigators found no evidence of any effort on OPS's part to ckemine WPL
systematically for problems with its corrosion control (enthodic proteetion) program.

TI/"Mhere wore thice cases that were not avallable for roview., The OPS donfed Safoty
Doard Investigators' request to review these cases because diselosure of tnformation
related to an enforcement casae before its elosing might prejudice the parties Involved.
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3 The 17 inspections resulted in the initiation of 12 combliance cases: 6 warning
A letters, 5 compliance orders, and 1 eivil penalty. Four of the six warning letters were a
¥ result of routine investigations, and all five compliance orders were developed from

T accident investigations. Although WPL was never cited for the same violation twice, four
. compliance orders related to deficiencies in WPL's operating and maintenance (O&M) .
p: plans.
3 g OPS records indicate that WPL was not always responsive to OPS direction. In April k-
ﬁ 1981 during repair work to its Minneapolis terminal, WPL was informed by OPS that all L. -
& manifold and piping welds done by WPL must he x~rayed. The following month, OPS §
A ] inspected the terminal and discovered that all the welds had not been nondestruectively ;.
i ? tested as required by the pipeline safety regulations. The pipeline safety regulations state 4 -,
b b that all welds must be nondestruetively tested, i.e., inspected by a method which will 1 .
. E clearly indicate any defects that may affect the integrity of the pipe. OPS has further 5
ﬁ“f interpreted a nondestructive test as a method that cannot harm the component being ?
L b tested. . Instead, WPL had tested the welds hydrostatieally, whieh is not a nondestructive j‘
i test method. On September 21, 1981, OPS issued a compliance order requiring WPL to ;
3 f nondestructively test the manifold welds at its Minneapolis terminal. As a resuit of this ';
i testing, 10.5 percent of the welds were rejected. The compliance case was closed in {g
v October 1982 with no further OPS action, b
S g
. The above instance was not an isolated case. In March 1984, after an inspection of ,J,’
. I WPL's O&M plan at its Tulsa headquarters, QPS issued a warning letter to WPL regarding o f
0 deficiencies in its O&M plan. (See appendix G.) WPL replied that it was reviewing its . §
e O&M plan, that revisions should be completed by May 1984, and that it would send OPS a !
/. copy at that time. In July 1984, OPS contacted WPL regarding the revisions and WPL’ E "
- § stated that the revisions had been made but that they were still under review. Two
e months later, an QPS memorandum indicated it had not yet receivad the revised manual ]
E 0 and was waiting for WPL to submit it to them following WPL's internal review. A -
5 handwritten note on the memorandum indieated that WPL's response i3 taking too long and k-
S that some action should have been taken to ensure prompt response by WPL. Although N
N : WPL's O&M plan had an effective date of May 1984, OPS did not reccive the revised ’

manual untll August 1986.

The warning letters exarained by the Safety Board investigators contalned a section
stating what further action would he taken by the OPS. The typieal statement was "We :

b have reviewed the cireumstances and supporting documents in this case and have decider k.

k: not to assess you a clvil penalty. We advise you, however, that should you not correct tho

o F circumstances leading to the violations we will take enforeement action when and {f the

. contlnued violation comes to our attention." This phrase also was found in sample SR
"warning letters" in the notebook for the OPS enforcement procedures tralning course. .

T e

The onc violation for which WPL. paid a eivil penalty was the fajlure to
telephonleally report a meter rupture that resulted in a spill of 2,249 barrels of gasoline
into Lake Suparior, On January 11, 1982, OPS preliminarily assessed WPL o eivil penalty
of $1,000. WPL responded that the failure to report was simply an oversight and
requested that the penalty be withdrawn., WPI, contended that the requirament for
notifieation was based upon the need for emergency response. OPS gtated that this was

not so and that, in faet, It had rejected that acgument when adopting the final rule. In
_ rasponse to WPL's request for withdrawnl of the penalty, OPS noted that WPL's "history of !
compliance with the regulations has not been a shining example of 'strict complinnce.™ 27 ;
z The OPS found that WPL had violated the regulation and upheld the penalty assessment. -
/.’ .
g <
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... The OPS poliey regarding release of information eoneerning ongoing enforcement
g cases promptad the Safety Board to examine the rationele in support of this poliey.
Through testimony and examination of OPS reeords, the Safety Board determined that all
information related to an enforcement case, ineluding proposed violations and operator
responses, is withheld from publie serutiny until the case has been closed. Thus, the
3 publie, ineluding local agencies concerned with public safety, cannot obtain any
& information on enforeement actions being taken by OPS in the name of public safety until
; ] the case is closed. OPS policy officials stated that disclosure of any information relevant
i to an cngoing enforeement case before its closure might prejudice the outcome of the
- | case. OFS counsel stated that its investigations were protected under an exemption to
N the Freedom of Information Aect. 12/ Counsel further stated it believed that public
5 / presence and participation at enforeement hearings could dampen the operator's spirit of
/ cocperailon with the OPS.

7 On July 11, 1986, the OPS issued a hazardous facility order requiring WPL to
; hydrostatically test line 2N to 1,500 psig before returning it to service and to
metallurgically examine all seem failures to identify their causes. Failures which could

§ be attributed to the visual detection of corrosion were expected from this requirement.
! The OPS found that neither corrosion nor overpressure was a signifieant factor in the
3 ; failure.
f, The Safety Board had several areas of concern in regard to the OPS final order of
| b July 11, 1986, The initial examination of the failed area of the pipeline by Safety Board

R ‘ personnel revealed the presence of corrosion on the external surfuce of the pipe adjacent
Y to the split seam. Therefore, the Safety Board believed that the final order should have
required that failures attributable to corrosion be examined. The Safety Board also was
L. aware that the phenomenon of pressure reversal 13/ ean oceur in ERW pipe, ard that this
issue was not addressed in the OPS final order.

A The Safety Board heid discussions with the RSPA to explain the Safety Board's
3 concerns with the July 11, 1988, final order. The discussions focused on the pressure
i reversal phenomenon and the presence of aorrosion on the pipe. As a result of the
A discussions, the administrator sent the Safety Board a document to explain the testing to
3 be done. However, after the docunient and the final order had been raviewed, the Safety
4 Board remained concerned that the OPS final order contained what appeared to be
: arbitrary test and operating pressures. As a result of these concerns, on August 13, 198G,
the Safety Board recommended that the RSPA;

k P-86-15
3 !?end Final Order CPF No. 3541-11 to Williams Pipe Ling Company: (1)
1 P require the development and the submission to the Research ard
k- Special Programs Administration for its approval of a plan for testing
L e line 2N that Incorporates the findings of research into the pressute
- o raversal phenomenon and that includes « test pressure level capable of
-4 e eliminating potentially hurmful defeets; (2) to require metallurgionl
k' 3 ' 12/ Exompflon 7 of the Freedoi of Information Aet allows ngoncles to witlihold from the
2 /" public any investigative records ralated to an enforcement case If their cisclosure might
; ’ Interfore with the enforcement proceedings., Howover, thera is no requirement that theseo
. documents be withheld,
. 13/ Failure of a pipeline &t u pressure below a previously conducted hydrostatic test

prassura as a rosult of the extension of near~critleal size defocts.
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testing of all seam failures uniess the failure mechanism is determined
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y o by an independent metallurgist; and (3) to establish a maximum allowable g
. ﬁ; operating pressure based on the results of the tests. g .
p: Y On August 18, 1986, officials of the City of Mounds View, Minnesota, and i
e, ! representatives of the DOT (the RSPA administrator, the OPS director, and the central i
R 3 region chief) met to discuss among other issues, the final order and the Safety Board's i
- g recommendation for amending the final order. During this meeting, the OPS director :
vy # acknowledged that before developing the final order it met with WPL officials to discuss Sl
ki 9 what actions would have to be taken before line 2N could be returned to service. He i)
i pointed out that he attempted to obtain an agreement with WPL to test the line to 2,200 .
S 1 psig Bs one condition; however, he was not successful, He stated further that while WPL B .
b ? did not explain its objection to the 2,200 psig test pressure, he was able to obtain WPL's S
y i—f agreement to test the line to 1,900 psig, the test pressure required by the finul order. He i
b explained that he felt confident that WPL would earry nut the provisions of the final order !

because WPL had agreed to it and, in effect, what they did was to have WPL waive its
rights to any heering relative to the final order.

Also during this meeting, DOT representative and Mounds View officials discussed
the provisions of the Safety Board's recommendation for amending the final order and
other concerns about deficiencies it believe existed in the finel order. As a result of
& . these discussions, the DOT representatives agreed to several modifications to the final
rder, indicating that WPL was willing to consider additional requirements end that the

~
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DOT would work with WPL to try to get it to accept modification of the final order.
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L; Or August 22, 1986, OPS issued an amended final order to require that WPL:
;‘_ (1) metellurgically examine all failures that oecurred during the hydrostatic test, {2) not

: operate the line without the npproval of the OPS and the completion of an operational
3 reliability analysis, and (3} operate the line at a pressure no greater than 900 psig. The
3 emended order did not exclude corrosion as a causal factor, The operational reliability
i analysis was deslgned to perform six funetions: (1) establish the causes of any failures due
to the hydrostatie test, (2) establish a relaticnship between defnct size and pressure at
fallure, (3) establish representative fracture toughness and crack growth rate, (4) review
research on pipeline monitoring inspeetion methods, (5) develop a basis upon which to
establish & maximum operating pressure (MOP), and {6) estimate the safe operating life at
this MOP.
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Three sear fallures orcurred during the hydrostatic testing ordered by OPS. Al
occurred at pressures grester than 1,900 psiz. The failures oceurred at milepost 14.00 on
the Superior branch and mileposts 101.15, and 125.16 on the Minneapolis to Duluth main
line.

I

-
oAy

TR

31
F¢

As o result of {ts Investigation of the Mounds View nceident, on Oectober 3, 1986,
OFS Issued a Notice of Probable Violation and Proposed Civil Pennlty. This notice stated
that "it appears you have vommitted probable violations...." The violations were listed
as: (1) 195.401, fallure to correct a situation that could ndversely affact the safo
operation of the plpeline within a reasonablo period of time. OPS stated that p/s
potentinlg for the firat 7.5 miles of line 2N illustrated such a condition; (2) 195.402,
prepuring and following n manual of procedures. 0OPS stated that WP(, had failed to
follow its procedures hy allowing the p/s potentials on line 2N to fall below =0.85 valty
(3) 195,402, procadures for establishing and malntaining lialsen with public officinls, O¥g
stated thnt WPL's proaedures did not Include provisions for thiz; and (4) 105.414, operating
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8 pipeline without cathodie protection as required. /s readings indicated that” the
cathodie protection levels did not meet the accepted levels. A preliminary civi penalty
of $30,000 was proposed.,

On Oetober 29, 1986, WPL requested a hearing to discuss the prabable violations; a
hearing was scheduled for December 18, 1986. On December 12, 1986, OPS issued an
amendment to the notice. The notice stated that additional information had become
available whieh indicated that eorrosion might have played a part in the failuce of the
pipe. Based on this information and information it had reviewed earlier, OPS inereased
the amount of the proposed eivil penalty to $200,000. The hearing was postponed to allow
WPL the required amount of response time.

A hearing was eonducted on February 5, 1987, WPL contended that the probable
violations regarding its eathodic protection system should be eombined into one violation.
In addition, regarding the probable violation of 195.402(c)(12), WPL stated that it "dses
not believe that the Office of Pipeline Safety or the Department of Transpdrtation has
ever acknowledged or enforced a requirement that police and fire departments in every
town and county along an interstate pipeline have to be contacted, ... WP, does not
believe that its written procedures are in violation...but...in the event that said
procedures are found to be inadaquate, WPL should not be cited. 195,402(b) requires the
Secretary of the DOT t5 issue a notice of amendment -- not a eitation for probable
violation.n i

*Oﬁwrlb\ 11, 1987, WPL withdrew its contest of tie violations and requested that
the departmémnt-consider the evidence presented at the February hearing when considering
the assessment of any civil penulty. At the hearing, WPL prasented testimony and
exhibits that had been presented at the Salety Board's hearing, In addition, WPL
presented a listing of the p/s potentials for line 2N. (See table 2.) ‘

. !

On March 13, 1987, OPS issued a final order on the cnse and assessed WPL a eivi]
penalty of $115,000. In the final order, the director of OPS adopted WPL's argument that
it should have notified WPL of :he alleged inadequacy mnd allowed correction in
aceordance with the procedure provided in that section. The director stated that "since it
has been OPS' policy to follow that procedure, it should do so In this ease instead of
alleging violation. Accordingly, I do not find the Respondent in violation of 195,402."
Also, the final order noted that WPL's "eompliance history has not been out of llne with
that of other hazardous lquid operators. WPL paid the alvil pcnalty on March 27, 1987,
but stated that it did not admnit to any of the violatlons. ! .

4
i

Teats and Research

A 40-foot 3-inch section which contained the fallure was removed [rom the pipeline
and taken to a metallurgical laboratory in Minnesota for testing. The pipe was subjeeted
to dimenslonal analysis, an evaluation of the craek surfaces, radiography of the uneracked
portion of the clectrie resistance weld, metallographic evaluation, 'and chemieal and
mechanieal testing of the pipe metal properties. The pipe complied with the 1908 edition
of the American Petroloum Institute's (A PI) spectfieation 51X, grade 42 for ERW pipe.

The pipe contained a crack, approximately 80 inches long, which wns located along
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the electrie resistance weld, The maximum opening of the erack’ was mensured at two \
locations near the ‘midpoint of the length of the erack and found té be 0.31 inch. The plpe |

wag cut 5o that the fracture surfaces could be examined. Over must of its tength, the
arack surface wag (it and perpendicular to both the interlor nnd exterior plpe surfaces,
typieal of a brittle fracture mode. .
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The center portion of the length of the erack contained dark diseolored areas on the
fracture faces nearest to the exterior surface of the pipe. Chevron markings on the
fracture pointed back to a discolored area located at one of the positions of greatest
crack opening, indicating that this area was the origin of the erack.

T S g o+

Elactron mieroscopie examinations of the origin ares and other partions of the crack
fake revealed that the darkly diseolored areas were relatively smooth and contained no
fracture features. All areas outside the discolored areas contained at least some cleavapge :
fgatures, typieal of a brittle overstress separation, No evidence of fatigue eracking was =
found, although corrosion may have eliminated evidence of other failure mechanisms. L.

, Metallographie examination of various sections of the electric resistance weld
showed that the dark diseolored arees on the mating faces of the erack formed a V-notch, . 1
(See figures 4 and 5.) Metal flow lines beneath portions of the dark diseolored arees could C i
only have been produced during the welding process, indicating that the mating faces of .
he crack in the discolored areas were in close contact at the time of welding. The loss L ‘
ofmateriul from the dark discolored aress appeared .to be the result of corrosion. ; -
Corrosion also was noted on the exterior surface of the pipe in the vicinity of the :
diseolored areas of the erack.

Impact testing indieated relatively low toughness across the weld seam. Low
toughness in the weld contributes to a brittle fracture mode.

: Rediographic examination of unfailed sections of the weld seam revealed 17 minor ;
defeet indieations within a 30-foot section of the weld seam. Two sections with defect i
indications were hydrostatically tested. The test pressures were far above the maximum
allowable operating pressure of 1,500 psig. One section was tested to 4,450 psi, at which
point the test equipment began to leak and the test was stopped. The other section was
pressurized to 4,250 psi, at which point tha seam ruptured. The fracture along the
ruptured seam was exemined. The fracture appeared to stem from a small area of
incomplete fusion of the weld seam.

A L M iy e e

Other Information

Hydrostatic Testing and the Safe Service Life of Pipelines.—At a recent symposium
on line pipe research, Battelle Laboratories (Battelie) reported that:
Hydrostatic testing is a general means of demonstrating pipeline
integrity. It velidates, in both a legal and a practieal sense, the
maximum allowable operating pressure of a new pipeline. It can also be
used to revalidate the maximum allowable operating pressure of an
existing pipeline. The potential for service growth of environmentally

caused defects makes the control of such defects by hydrostatic testing
less reliable than for defeets that do not grow. 14/

. The report prepared by Battelle indicates that the effectivenes:s of hvdrostatic
testing is related to the ratic of the test pressure to the operating pressure. Tie theory is
that testing a pipeline to a pressure higher then its maxirum operating pressure wiil
eliminate all defects which would cause the pipeline to fail at normal operating f',

14/ Kiefner, J.F., "Evaluating Pipeline Mtegrity-Fhw Behavior During'ﬂand Following
High Pressure Testing," Yth Symposium on Line Pipe Research, Pipeline Research
Committee of the American Gas Association, Houston, Texas, November 1986.
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Figure 5.—Cross-section of pipe at section without defects.
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pressures. The greater the ratio of the test pressure to the operating pressure, the
greater the arsurance that the pipeline will not fail during normal operations. The report
states that a defect may grow as the pressure on it is increased and decreased. As a
result of this growth, the pipeline may eventually feil at a pressure lower than its previous
operating pressure (pressure reversal), ‘The report also states that by testing (or
retesting) the pire to a suffielently high hydrostatic test pressure the likelihood of a
pressure reversal failura durlng normel operation can he dramatienlly reduced. However,
the growth of any remaining defects either by cyeling or from ervironmental factors ean
reduce the effectiveness of hydrostatic tests. Consequently, pipelines may need tc
undergo hydrostatic retesting or be nondestructively examined at regular intervals.

In 1985, Battelle reported on a model it had developed to prediet the intervals at
which a pipeline shouid be retested based on the hydrostatie test pressure and the number
and range of pressure cynles under whieh it operates, 15/ The mode! considers fatigue
erack growth from pressure cycles but not defect growth mechanisms, such as eorrosion

or stress corrosion eracking.

If a pipeline is subject to frequent and large pressure cyeles, erack growth can be a
factor in pipeline serviceability. For a given hydrostatic test pressure, the safe serviee
life (that period of time between hydrostatie tests for which it can be assumed that the
pipe will not fail) is inversely praportional to the number and range of oresstire cycles.
The greater the ratio of hydrostatic test pressure to operating pressure (the model gives
its examples as percent of the Speeified Minimum Yield Strength (SMYS) of the pipe), the
longer the service life of the pipe. Thus, for some pipelines, given their operating
characteristics, pressure eyeles would not be expected to cause cerack growth induned
failures during the useful life of the pipe, while other pipelines might need periodic
hydrostatie retesting to ensure continued safe service,

. .. In an example, Battelle ealculated the time to failure for a hypothetical pipeline
operating at 72 percent of its SMYS. The pipe was tested to 90 percent of its SMYS,
100 percent of its SMYS, and 110 percent of its SMYS. The model predieted thai the
higher the hydrostatic test pressure, the longer the safe service period between retests.
For a frequency of 200 eyeles per year at 250 psi variation per oyole, the retest period for
a pipe tested to 90 percent SMYS was 33.5 years; however, for a pipe tested to 100
percent of its SMYS, the retest period was 120 years. Battelle stated that the results
appear to be conservative. The greater the pressure range in a cyele, the shorter the time
between retests. For the same eycle frequency but with a range of 850 psig, the retest
interval for a 90 percent test drops to 2.8 years and for a 100 percent test, to 9 years.

Battelle's testing showed that the data génerated by the model agreed with actusl
pressure cycle data. However, the model does not aesount for envirenmentally caused
growth of flaws which would decrease the safe time between hydrostatic tests,

ERW Pipe.—ERW is a welding proeess in the manufacturing of pipe which uses
eleetric resistance on the longitudinal edges of the pipe shaped parent metal to heat the
edges. The longitudinal edges are then bonded together under pressure to create the pipe.
ERW pipe can be manufactured using high frequency (450 kilo hertz) or low frequency (up
to 240 hertz) electrical alternating currents. Low frequency welding requires greater
care In maintaining the eleetrodes and in keeping the edges of the steel free of seale. The
presence of scale on the edges of a2 metal to be bonded using low frequency ERW ecan

cause ineomplete bonding.

157 Kiefner, J."F. and Forte, T. C., "Hydrostatic Retesting," Oil & Gas Journal,
January 7, 1985 and January 14, 1985,
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A retired eleetric weld manufacturing foreman and supervisor of J & L stated that
after constructing the pipe lengths the weld seams were annealed and a section of each
length of pipe was flattened to check the strength of the weld. Acecording to the retired
supervisor, after annealing "you forget that it was evep welded because it's now treated as
if it were seamless." In addition, the supervisor stated that J & L hydrostatically tested
each length of pipe. Of approximately 5,000 miles of ERW pipe manufactured hy J& L
between 1957 and 1984, about 15,000 miles were low frequency ERW pipe. 16/

k
!
5
;

2

About 59 percent of WPL's active pipelines are constructed of & combination of low
and high frequency ERW pipe. WPL has ERW pipe from more than 14 different
companies, (See appendix C.)

T
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.. On July 9, 1986, the OPS reviewed its files for information on the frequency end
number of ERW seam failures. The review revealed that between 1968 and October 1986,
79 hazardous liquid pipeline ERW seam failures oceurred which involved 12 fatalitieg and
5 Injuries. These accidents account for 2 percent of the total number of hazardous liquid
pipelines aceidents that have been reported since 1968 and represent 13 pereent of the
fatalities.
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According to the director of OPS, its data on ERW seam failures was "somewhat
meager." The present forms used for reporting aecidents do not speeifically ask if the
failure involved an ERW weld seam. Because it did not have complete or accurate data,
OPS, in cooperation with the API, planned to solieit information from gas and liquid
pipeline operators on the amount and characteristics of their ERW pipe. On
January 20, 1987, the API informed OPS that its members could not provide any
information to OPS on the amount and characteristics of any pre-1970 pipe in use as the
OPS had requested. The 1970 date was chosen, gecording to OPS, because its data showed
that most of the aceidents involving ERW pipe involved pipe installed in 1970 or earlier.
OPS has yet to require operators to submit this data or to obtain it through other means.

T e T e [ Tt s

Research at Battelle on ERW pipe (unrelated to this aceident) revealed evidence of
selective corrosion which forms an axial V-shaped groove in the weld seams. According to
Battelle rescarchers, the corrosion is ecaused by differences in the metal structure
between the weld seam and the parent metal, thus ereating a local eorrosion cell. 1/

| Causes of Failures.—In 1962, the’ American Gas Association published research on ./
the failure modes of pipelines. 18/ The summary of this work stated that: :

-+« there is always a gross defect of some kind at the origin-of a leak or
a break. The more prominent types were identified as defeets™n welds,
[emphasis added] » external damage to the pipe wall, ., . hard spots_in
the pipe wall . .. and fatigue cracks produced by eyelic stresses during-..
shipment of the pipe from the mill to the job site. A few operational
failures have been observed whieh oceurred after several years of
operation. These initiated at a defect that existed at the time of
construetion, and the specific reasons for the time delay are not known

at the present time.

b
!

-

16/ Neither the DOT ner any other organiz-iion collects data on the types of ma érials
installed in pipeline sufficient to determine the miles of ERW pipe (either low of, high
frequeney) in use in gas and liquid pipelines. ,

17/ Metals Handbook, Vol. 10, 9th Edition, 1986, Failure Analysis and Prevention,
"Failures of Pipelines" Eiber, R. J. and Kiefner, J. F., Battelle Columbus Laboratories.
18/ "Research on the Properties of Line Pipe," Ameriean Ggs Association, 1962,
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WPL Public Education Program.—In 1981, WPL began using an edueational program
whichad Geen developed by the APT in cooperation with WPI, and other hazardous liguid
pipeline operators. WPL stated that in 1981 it provided pipeline system maps and two API
publications to landowners/tenants along the WPL pipeline right-of-way. One publication
identified pipeline markers and the second, a general brochure, diseussed what to do in the
event of a pipeline leak. Between 1980 and 1983, advertisements which provided
information on pipeline markers and the actions to take in the event of a suspected
pipeline leak were placed in city newspapers along the pipeline route, including
newspapers in the Twin Cities area, (See figure 6.) In 1984 and 1985, public service
announcements, similar in content to the API pamphlets and the newspaper ads, were
broadeast on television. Except for some of the information distributed in 1981, none of
the printed educationnl materials mentioned WPL.

WPL pipeline markers are located at points where pipelines cross 1roade and
occasionally, in the middle of bloeks. The markers are checked on & regular basis, and
they also are checked by WPL personnel when work is being performed in the area. The
markers provide the name of the pipeline owner, corporate and loceal telephone numbers to
be called before beginning excavating activities or in the event of an emergency, the
milepost location, and the information that petroleum {is earried in the line.

(See figure 7.)

- Safety Board investigators interviewed the residents of the sacident area shortly
afte’ the accident. The interviews revealed that, despite WPL's public education
program, 24 of the 39 persons interviewed were not aware o, -ne presence of the pipeline.
One third of the persons not aware of the presence of the pipeline had seen the markers
but had not paid attention to what they represented, Of the 15 who were aware of the
pipeline, 7 knew of the pipeline because they remembered its construction rather than
because of the presence of the pipeline markers.

" WPL Liaison with the Fire Department.—The Spring Lake Park, Blaine, Mounds View
fire department Is a volunteer department with a paid chief. There are 78 persons in the
depertment at five stations.

In addition to general hazardous materials training, the fire department has received
training on responding to natural gas emergenecies from Northern States Power, the local
natural ges distribution company. The fire department involved in the aceident had not
received any training from WPL nor had WPL coordinated any emergency plans with the
fire department because its jurisdietion did not include a WPL pump station or terminal.
The fire department did not have a map showing the route of the WPL pipeline through
the ecommunity. However, the chief said that he knew of the preserice of the line because
of his many years of serviee with the fire department.

ANALYSIS

Pipeline Rupture

. The initial examination of the failed nipe revealed that corrosion had been active on
the exterior surface of the pipe in the vieinity of the fracture initiation. - Also,
metallographie sections throughout the mating faces of the crack showed that the dark
discolored V-notch areas had been in contact with eaeh other when originally
manufactured, and that eorrosive attack from the exterior of the pipe was most likely the
mechanism which produced the V-noteh areas. The external surface and V noteh
corrosion areas were most likely located at a breech in the protective coating of the
pipeline.’ The eorrosion oceurred as a result of an inadequate level of cathodic proteation.
WPL's annual
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" pfs surveys indicated that the level;of ,eszﬁ

// :

odle protection wes inadequate over a 5-year
peciod and thiat the lowest levels gf-@athodic protection oceurred during 1984 und 1985,
The operating pressure gt the tinf€ of the accident was below the line's MOP and would
have been insufficient to c’a/u,sé &l r’undﬂmaged, defect free pipe to fail. ,

- . .

The corrosive attack In the, faiied pipe was concentrated ulong”the' weld line of the
ERW seam, resulting in V-shaped notches along the seam. The _gorrosion notches In the
seem viere deep enough at some locations that the walls of the notehes may have shielded
the tip or the noteh from whatgver cathodic proteetion may have existed. Although the
falled/se’ction of the pipe survived the,~1984 hydrostatic test which was conducted at
1,9007psig, it ruptured while 'Unde;,a pressure of about 1,480 psig on the day of the

/ A€eident. Therefore, the corrogion notches along the weld seam must have grown a
%7 significant amount from 1984 t6 thé date of the accident. The pipe failed when the
0

pressure exerted on it exceeded the remaining strength of the pipe within the corrosion
damaged weld seam,

Although the metallurgical examination on the failed section of the pipe indicated
that there was no. évidence of futigue cracking, eorresion may have eliminated any
evidence. Therefore, the hydrostatie testing and the eyelie eperations of the pipeline may
have contributed to extensions of the corrosion notehes in the weld seam.

When the pipeline ruptured, it allowed gasoline being pumped at about 1,480 psip to

be released 'nto the residential neighborhood. Even after the Minneapolis terminal was

- shutdown; g _oline under the head pressure of the remaining gasoline in the line continued

to flow ont. the residential streets. The ear turning onto Long Lake Itoad provided the

ignition selree. Ignition had not oceurred earlier because the expanding cloud of

flainmable vapor had not yet reached any of the many potential ignition sources in the
neighborhood.

.Chathodie Proteetion

. In 1981, WPL was aware that line 2N was proving dfficult to cathodically protect to
a satisfactory level. Yet despite the p/s readings, WPL took 5 years .to schedule
corrective action for the line. While the Safety Board cannot say that there was no
cathodic protection on the line, whatever protection was pravided did not meet even
WPL's own standard of -0,85 volt. The Safety Board is eoncerned about the amount of
time it took for curreative action to be scheduled. Previous aceidents investipated by the
Safety Board have shown that substantial eorrosion ean be oceurring even when the level
of cathodic protection meets preseribed levels. For this reason, p/s readings should not be
the only data considered by a pipeline company when assessing the effeetiveness of its
cathodic protection system.

L T Vil ) . . oo
On April 27, 1885, natural gas under 990 psig ruptured the No, 10 pipeline of the
Texas Eastern Gas Pipeline Company system. The rupture was in an area weakened by
atmospheric corrosion that was located within the pipeline's casing under Kentucky State
highway 90 near Beaumont, Kentueky. On February 21, 1986, natural gas under 987 psig
ruptured the No. 15 pipeline of the Texas Eastern Gas Pipeline system. The rupture was
in an area weakened by galvenic corrosion and was located south of Kentueky State
highway 52 near Lancaster, Kentucky. 19/ The Safety Board stated that in the Beaumont
accident:
19/ Pipeliné Accident Report—1Texas Eastern Pipeline Ruptures and Fires at Beaumont,
Kentucky, on April 27, 1983, and at Lancaster, Kentueky, on February 21, 198"
(NTSB/PAR-87/1)
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The only practical methods available to the gas company for detecting
the atmospheric corrosion damage to the pipeline within the casing were
perindic hydrostatie testing of the pipeline to confirm its integrity and
the use of in-lire inspection equipment. It was already performing in-
line Inspections of its plpelines in areas where its annual corrosion test
station monitoring or elose interval surveys indicater unusual or
abnormal conditions. The pipeline erossing under State highway 90 had
not been subjeet to an in-line inspectlon because its corrosion monitoring
indicated that the protection level of the line coming into and going out
of the easing was in exness of that required by Federal regulations,

Regarding the Laneaster accident, the Board stated that:

The gas company's annual eorrosion monitoring at test stations and its
previnus close interval survey provided no indication that corrosion of
the pipe was oceurring. In feet, the corrosion monitoring actually
showed higher negative voltapges than the required negative 0.85 volt,
which indicated to the gas company that the pipe was well protected
against corrosion. The uvorroded segment was identified.,, 5 months

before the aceident through the gas company's use of an in-line
inspection.

Corrosion can even be more severe when the level of eathodie protection does not
meet recognized standards. Thus, the detection of earrosion becomes the challenge. The
use of p/s readings is one accepted method of monitoring for corrosion end, in this

aceident, the low potential readings should have led WPL to suspect corrosion and to have
taken correetive action,

In addition to pipe—to-s&il readings, in-line inspection equipment is used to detoct
corrosion. The gecidents in Beaumont and Lancaster, Kentucky show the advantage of
using this method, However, w‘pen dealing with eorrosion within the weld seam of a pipe,
a problem oceurs. The design\of in-line inspection equipment limits the detection of
corrosion in the weld seam becaqse the internal weld seam disturbs the sensors of in-line
inspection equipment. Beeausa ¢orrosion in or closely adjacent to weld seams cannhot
readily be detected by in-line inspection tools and because low frequency ERW weld
seams are Known to be subject to ;\eferential eorrosicn, the Board is concerned that there
may be other areas on the first 10\miles of line 2N where the low frequency weld seam
has been and may row be subject to '?orrosion.

Rapid Shutdown \\

WPL personnel recognized the nged to isolate the section of the pipeline involving
the failure and did shut down the line.: However, they did not take the most expeditious
method of eccomplishing the task. \The first indieation of the failure occurred at
4:20 a.m.; however, the seation of the pipeline containing the failure was not isolated
until 6 a.m., about 1 1/2 hours after the failure was first identified.

- \

Although the dispatcher shut down the pump station within 8 minutes after the rapid
Pressure drop, he did not know the cause of the pressure drop. Neither the TO nor the
dispetcher had the operating experience or the training to rea)ize that line 2N had
ruptured.  Further, WPL's operating procedures did not provide any guidance for
recognizing a pipeline rupture. The mest appropriate response to the alerms alerting the
employees to the low discharge pressure condition would have been to eonsult the flow
meter, to determine that product was continuing to flow through the pipeline, and to
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initiatg’an emergeney shutdown of the pumping system, The TO testifled that he was not
immediately aware that the low discharge precsure indicated any abnormal operational
situation. His attributing the pressure loss to a piugged strainer may have been a
reasonable initial response considering that kis interpretation was hased upon his
previously having experienced problems with plugged strainers and his never having
experienced a rupture of the pipeline. However, reasonable expectations and prudent
cautionary actions are two different things. The consequences to publie safety of a
plugged strainer are far less than those of a line rupture. To minimize the damage to the
pipeline and danger to the publie, WPL should revise its operating procedures to include
information sufficient for TOs and other opzrational employees to quickly deter'mine the
appropriate actions to take in the event of abnormal operating conditions or emergency
conditions.

Once a rupture was suspected, none of the WPL personnel econsidered the effeet the
rupture would have on the area surrounding the pipeline. This could have been done easily
in the dispateh center in Tulsa by consulting the company's profile map which contained
aerial photographs of the pipeline right-of-way. The local northern division personnel
should have been familiar with the environment surrounding the first 10 miles of line 2N
due to living and working in the general area. While maost of the line is in rural aress. the
first 10 miles of the line passes through commercial and residential areas where guick
response is needed to minimize the danger to the publie. While the dispateh shift
supervisor hud advised that the rupture was within 10 rniles of the Minneapolis terrminal, it
was not until WPL was notified by the RCSO that actions Wy initinted to close the vaive
at milepost 10, Even then, it was not closed with the urgeney it deserved,  Up to that
time, the WPL actions wepa the same as they would have Leen if the line had ruptured in a
rural area. During the 1 hour 40 minutes between the time the line ruptured and the vaive
at milepost 1¢ was closed, gasoline flowed uncontralled into the residentis] neighborhoaod.
Had WPL personnel considered the occupancy of the area surrounding the line earlicr,
action might have been taken to close the milepnst 10 valve and reduee thz potential risks
to the publie despite any doubts as to the exaert loeation of the pipeline rupture,

The delay in elosing the milepost 10 line valve allowed fuel te continue flowing to
the residential area after the Minneapotis terminal was shut down hiecause the slope of the
line ailowed liquid not being pumped to drain south toward the Minneapolis Terminal. Key
WPL personnel knew the approximate ocation of the leak, but they did not take the most
expeditious action to close the valve. . Although the exact location of the leak was not
Known until 5 a.m., WPL could have sent somecne to close the milepost 1€ valve around
4:30 a.m., thus grestly decreasing the amount of gascline released. Further, the northern
distriet manager eoculd have proceeded from his residence directly to. milepost 10 and
closed the valve at least 1/2 hour earlier. WPL should examine its emerfiency precechires
regarding the closing of line valves during emergencies and should revise them . us
necessary so that failed s2otions of its pipelines will be isolated as rapidly as possible.

Had the valve at milepost 10 Been remotely operable or had ROVs bean instalied on
the line at the time of the accident, the pipeline eould have been shut \down by the
dispateher soon after the failure was detected, thereby decreasing substantially the
amount of produet relessed into the neighborhoods. * Ignition of the fuel may not have
been prevented; however, the extent and severity of the damage could have been redueed.
With the exception of tie ROVs installed after the aceident at mileposts 2.67 ‘and 8.38 to
the north and south of Mounds View, WPL currently uses NOVs only where they will be of
assistance in centrolling product movement. WPL should examine the need for installing
ROVs on its pipeline to isolate sections of the pipeline in populated araas in the event of a
failure. :

B
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In its 1971 study on the rapid shutdown of pipelines, 20/ the Safety Board found that
"By reducing the time required to shutdown a failed pipeling system to minimize the loss
of materials, the haezardous effects to the publie, to persons working near a plpeline, and
to property ecan be minimized or eliminated," - Since 1971, the Safety Board has made

" several recoinmendations tc the DOT regarding the need for regulations on rapid shutdown

systems. In response to these recommendations, the DOT has stated that studies show
that the installation of rapid shutdown systems or elosely spaced valves along the entire
pipeline length is not cost effective and thus it will not order them. The Safety Beard
believes, however, that installation of such equipment should be based on the population
at risk, i.e., those persons who live or work near a pipeline. Failures of pipelines in
residential or business areas expose large numbers of persans and thus praesent far greater
risks to public safety than do similar failures in remote, sparsely populated aregs.
Therefore, an operator's ability to minimize the consequences of a failure in highly
populated areas should be correspondingly greater. The Safety Board remains eoncerned
about the rapid isolation of failed sections of pipelines and urges the DOT to raquire the
installation of ROVs on pipelines that pnss throtigh or near highly populated areas.

Training

WPL's training program depends heavily on work expearience, supervision, generie
(general pipeline topics not specific to WPL} training eourses, and unsupervised readings
of its operations manuals. This type of training program is based on activities that occur
within the context of daily work routines, and it provides little or no learning about
actions to take in response to emergencies or other abnormal events. The Safety Board
believes that such training has serious deficiencies. Work experience, supervision, and
nonevaluated readings are typically undertaken without specific learning objectives or
without measurement to evaluate the accomplishment of these objectives. Thus, only
when there is an accident do emplovees have an opportunity to learn what is required
during abnormal events, such as pipe failures. Proper training could have enabled the TO
and the dicpateher to quiekly recognize that o rupture had occurred as ths dispateh shift

supervisor did. -

i

Work experience is not an adequate substitute for tralning whic. includes guidelines
for what is to be accomplished and a means of evaluating what has been learned. WPL
heeds a planned, coordinated approach for preparing its employees to accomplish work
tasks and to cope with emergeneies. Its eurrent training programs, with the exception of
the computer modules developed by the consultant, lack continuity. Although the training
and cvaluation programs for hourly employes refleect an awareness of management for
addressing employee needs, there is no apparent organization in administering or
conducting training to address those needs. :

+ In pddition, the generic training eourses offered by WPL, while well structured, did
little to acquaint WPEL employees with the necessary nctions ta take in the event of an
emergency. Learning to extinguish small fires using fire extinguishers is necessary but
has little application to fires and other aceidents which may occur oufside station or
terminal boundaries. Generie training, by itself, provides no way to assure that transfer
of that learning to normal operations or emergencies will oecur. WPL should. practice
emergency scenarios through drilis or other means to ensure that personnel involved in the
operation of the pipeline know the proper actions to take in the event of a failure. Such
training elso will improve the transfer of learning from generie training to the aetions
required dw ing an actual emevgency. Had WPL empioyees receijved training to prepare

20/ "Sspecial Study of the Effects of Delay in Shutting Down Failed Pipeline Systems and °

Methods of Froviding Rapid Shutdown" (NTSB-PSS-71-1).
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On Mareh 23, 1987, the RSPA issued an advance notice of proposed rulemsking
(ANPRM) on pipeline operator qualifications, Docket No. PS-94. The ANPRM requested
comments on the need for regulations or a certification program regarding the
qualifications of personnel who operate and maintain pipelines, . The ANPRM requested
comments on: (1} whether the competency of operator personnel provides a threat to
public safety; (2) if so, where should Federal action be applied; (3) what edditional
training regulations should be developed; and (4) what should a licensing or certifieation
program cover. The Safety Board provided comments to the docket based on its previous
investigations. The Board urges the RSPA to complete this rulemaking b
guidelines or other eriteria for operators to use when developing, condueting, and

y establishing

Monitoring and Ins ection.—Although OPS has devoted a considerable amount of its
available time to worEing with WPL, it appears that much of its effort has been in ihe
form of reaction to accidents and not proactive efforts to ensure that WPL operations
uniformly comply with the established safety rezulations., Accident related inspections
have been so focused on operational aspects related to the aceidents thaet inspectors have
ignored all others, As the Safety Board's review of the OPS files on WPL shower, there
were no common factors examined in all of the inspections. The Safety Board believes
that this lack of common factors between' inspeetions denied OPS the opportunity to
compare the results of various inspections and prevented it from identifying company-

If OPS had & more thorough inspeetion program, the Safety Bnard believes that it
might have discovered the problems with WPL's eathodic pratection of line 2N before this
accident. OPS investignted at least two aceidents involving WPL in which corrosion was
the cause (one in Minnesota), and several other aceidents in which past eorrosion problems
were discovered; yet, it never examined WPL's overall cathodie protection program for

Lack of thoroughness in its inspections is not the only problem, Disregarding past
viclations appeared to be a problem as well. While OPS has recognized that WPL's
"history of compliance with the regulations has not been a shining example of 'strict

- .compliance™ it appears to have had no effect on the level of successive enforeement
cases. -Although the OPS central region initiated enforcement actions as a result of 12 of
the 17 initial"inspections, there was no apparent inerease in the severity of these actions.
For example, warning letters, the lowest level of enforeement action, continued to be the
primary enforcement action takerby OPS even after it levied the eivil penaity in which

reviewing WPL's response to previous OPS enforecement aetiB‘nSritr.is\clear that WFL was

ons-of the Faderal
pipeline safety regwations. In the 1981 enforecement case involving nondestructive
testing, WPL was told explicitly that the welds it made must be tested in a certain
manner, yet WPL did not perform"the\reggired tests. In the 1984 enforcement case, it
delayed for more than 2 years sending OPS a copy-of the revised operating procedures.
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[ The Safety Board does not believe that the problems idantified in the ops
: ehforcement program are limited entirely to WPL or to the OPS central region. In the
: enforcement action related to this aéeident, OPS stated that, at oresent, WPL's
3 complianee history is similar to that of other hazardous liquid pipeline opecators,
Regarding the OPS problems, the forms and policies used by the central region fo]]my
3} “those given in OPS! enforcement procedures training cource. In addition, the dircetoer of
. 4 - OPS stated that he agreed with central region chicf's policies, indicating that those
policies are, indeed, OPS policies. 7

<A ; The Safety Board does not agree with the OPS poliecy of not diselosing an'y
! information on enforcement actions before closure of a case. OPS enforcement
f proceedings should be condueted in the puLlic view. Ata larsimum, OPS should provide
j public notice of proposed charges and remedies before the case is resolved. O 'S'
; accountability for its enforcement antions woulc be inereased, and persons directly at risk
g fromn pipeline operations would be aware of OPS actions to protect public safety.
.'
]
|
|

Complisnce with Paderal Regyrlations.wAt present, OPS miust depend on. voluntary )
compliance with the Federal regulations Lo easure the safety of the publie from pipeline ,
accidents. There simply are not enough pip~tine investigators to effectively inspect every ’
operator aunually and to perform their ather duties. To perform inspections of -each
operator in the eentral region each yeer would require 272 inspection days, 47 days more
than the epproximately 225 inspecticii days the central region had available, (The rumber :
of available inspection duys was determined based on two inspeetors devoting 50 percent ’
sf their time.) If the "m.re presence’ of CPS is to have the effect of encouraging
operators to compy with the pipeline safety regulations, then its efforts need to eall
more attention to its presence. Therefore, its efforts must motivate eompliance by |
operators with the pipeline safety regulations.

The manner in whicn OPS has used its sanctions has been insufficient to motivate -
compliance with the pipeline safety regulations. For any regulatory program to be
effeetive, it must have and use sanctions designed to motivate compliance. An
understaffed program, such as that of OPS, cannot realistically expect to be effective 3
without the use of sanetions to the extent that such sanctions,motivate operators to
implement aggressive internal compliance assurance programs. While the number of
enforeement actions initinted has risen, the OPS has inereased its use of enforeement
actions, such as warning letters, while the average eivil penalty assessed has fallen. Also,
as demonstrated by OPS getiong related to the order issued to WPL shortly after this
accident, OPS negotiates with pipeline operators about its enforcement aetion,

Although OP3 assessed a large civil penalty agawist WPL, it was only after its
investigation of this accident involving loss of life. If pireline operators were concerned - §
that similarly severe gctions might be taken egainst them for m&jor violations discovered T
during routine inspections, the Safety Board believes there would be greater compliance
with the pipeline safety regulations. The Safety Board believes that OPS should modify
its enforcement poliey to more effectively use its sanctions to motivate operator
~ "~ compliance and, without negotiation with the regulated operator before issuing | any
orders;-to develop corrective actions which must be taken as part of the sanctions to
protect the pﬁb“lic's-»sa@\;y. I

While a change in OPS enforceﬁEntpqli%Eecessary, that alune will not cofrect !
all the problems with the-enforeement program. Tg adequately protect public safetw,/ OPS ) A
staffing needs to he augmentted. At the time of the accident%ﬂwnd View, the, OPS
had only 16 inspectors nationwide. In 'the central region, which has '
. I
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responsibility for the WPL pipeline system, there were two inspectors available to inspect
113 interstate pipeline operators and to monitor the intrastate pipeline safety inspeetion

and enforcement program for 10 States.

The Sefety Board believes this number of inspectors is insufficient to allow
thorough, periodic reviews of each operator. Additionally. just performing the initial
review would allow no time for analyses of the various operators' performances to
determine which ones require comprehensive monitoring, to aectually perform any
comprehensive monitoring, to participate in investigations of acecidents and ineidents, or
to respond to publie reports of potentially unsafe conditions.

Considering that only 11 Stutes now serve as agents for the OPS in inspecting
interstate natural gas pinelines, finding ways to obtain similar status for the other States
wotld greatly expand ti= number of inspectors aveilable to the OPS. Similarly,
consideration shotld be given to providing inspection powers to the States for interstate
liquid pipeline operations.

.. Liquid PiFe‘line Regylntions.—'r‘he Safety Board has loug been concerned about the
adequaey of the liquid pipeline safety regulations. Between 1970 and 1979, the Board
made 19 recommendations (see appendix F) concerning the 1iransoortation of highly
volatile liquids (HVL), Some of the recommendations were implemented and others were
not. An accident investigation in 1983 brought to light many of the continuing problems
with the regulations for the transportation of HVL by pipeline.

In 1983, the Safety Board investigated a liquefied petroleum gas pipeline rupture in
West Odessa, Texas, 21/ As a result of the investigation, the Safety Board examined the
development of 49 CFR.195. The Safety Beoard found that: 49 CFR Part 192 and 49 CFR
Part 195 were primarily based on industry codes {ASA B31.8 for natural gas pipelines and

ASA B31.4 for liquid pipelines). The gas code took into account population densities for ‘
the gonstruction of pipelines while the liquid code did not. Furthermore, it found that

49 CFR Part 192 requires operators of natural gas pipelines that are located in areas
where the population has increased significantly since the pipeline's installation to
reeveluate and/or retest the pipeline to confirm that its margin of safcty is adequate to
reduce the maximum allowable operating pressure such that an adequate margin of safety
is achieved. -However, Part 195 does not require operators of liquid pipelines to take
comperable action and; consequently, many liquid pipelines eontinue to operate without
increasing the imargin of safety even though the land adincent to the pipeline may have
becomé-raore /densely populated.. The murgin of snfely provided for liquid pipelines,
espacially for/ tlidse -that transport highly volatile liquids or liquids which possess toxlc
-materials should be reevaluated periodically.. Provisions for reevaluating safety factors,

such us‘the'?proyi_slons contal ed{ in 49 CFR 192.611 for natural gas pipeline, should be
T established for liquid pipelines, w?ﬂ gh transport highly volatile or toxie liguids.

™~ As a result oflts-findihgs In the West Odessa aceldent, the Safety Board
recommended that the RSPA: e

P-84-26

Amend Tederal regulations poverning pipelines that transport highly
volatile liquids to require a level of safety for the public eomparable to
that now required for natural gas pinelines,

21/ "Pipeline Accident Report--"Mid Ameriea Plpeline System Liquefled Pelroleum Gas
Pipeline Rupture, West Odessa, Texas, Mareh 15, 1983" (NTSB/PAR-84/1),
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On April 7, 1986, the RSPA responded that the maximum allowable eperating
pressure of gas pipelines was based on the maximum hoop stress levels corresponding to
population densities. This was done, according to the response, to prevent long running
fractures. The letter further stated that "In contrast, stress level does not appear to be a
significant faetor in HVL pipeline aceidents. In fact, we are not aware ot any HVL
pipeline accident that has involved a long-running fracture .. .» :

s

In a letter to the RSPA, the Board stated on August 20, 1986, that:

+ « « the Research and Special Programs Adininistration (RSPA) may have
missed the thrust of this recommendation. The Safety Hoard is
recommending that the safety standards for liquid pipelines be ’
equivalent to natural gas pipeline standards . . . Based on uir knowledge

of the history of the ANSI B31.8 Code, t'n ‘ndustry rationale for
development of the population based nlass leration eriteria was not
solely in response to its eoncern about fiazture propagetion; it was also

in response to industry's over all concern about the inereasing
populations residing adjacent to its pipelines which initially were loeated

in noninhabited areas . . . Furthermore, tha Board did not maka its
assessment solely on the basis that the gas standards contained
requirements tied to class locations rather its assessment wnas that the
overall standards were not as stringent in many respects as those for gas
pipelines,

The Board classified Safety Recommendation P-§4-26 as "Open—Unaceeptable Action.”

In a letter dated March 2, 1987, the RSPA stated that it had issued an ANPRM on
amendments to the safety standards for gas and hazardous liquid pipelines. The ANPRM
issued at 52 FR 4361 on February 11, 1987, Docket P-92, was based, aecording to the
RSPA, on various proposed legislative bills on pipeline safety. The Safety Board provided
comments to the doeket for this ANPRM. The Safety Board is pleased that the RSPA has
Issucd this ANPRM and will look forward to the results of this action. The Board
reclassified Safety Recommendation P-84-26 ng "Open—Acceptable Action."

In the same letter, the RSPA informed the Safety Poard that it is planning a
research study in fiscnl year 1988 to determine whether theie is a difference in the levels
of safety provided for liquid pipelines and for gas pipeliies. The Safety Board belleves
that there is a difference and that the RSPA should :uke action to eliminate the
difference In the leve's of safety,

While the WPL plpeline did hot transport a materinl classified by 49 CFR Part 195 .

as highly volatile or toxic, this aceident demonstrates the need for an increased level of
safoty in 49 CFR Part 195, Although the area in Mounds View around the pioeline was
populated when the pipeline was installed, the population increased without a
eorresponding ehange in the pipeline's level of snfety, Residents of the aceident aren who
were Interviewed were relatively unaware of the pipeline’s presence and hazards. The
level of safety eannot be defined by one factor alone; it Iy the combination of several. An
increase fn the poputation arcund 8 plpeline should effect not only Its operating pressure
but such facets of pipeline operation as the development of emergency plans and
surveitlance, Plpeline failures in populated areas require a different response than similar
failures in rural areas because of the Inerepse in the population at risk, As populater
areas expand, the need for surveillance will be greater than it i3 {n remote areas. The
Safety Board believes that this accident again demonstrates the need for more strinpent
liquid pipeline regulations.

B T I
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ERW-Pipe

In 1976, the Safety Board investigated an accident involving the release of liguefied
petroleurn gas near Whitharral, Texas. 22/ The pipeline, constructed of ERW pipe
manufactured by Jones and Laughlin Steel Corporation, failed along a longitudinal weld
seam. The pipe had been hydeostatically tested to a pressure of 1,660 psig, in 1960, and it
failed at a pressure of 1,570. The pipeline company had experienced 14 longitudinal seam
failures in the 8 years before the accident.

As a result of its investigation, on June 14, 1976, the Safety Board recommended
that the DOT:

P-76-20

Review all pertinent data such as leak and failure reports submitted by
liquid pipeline carriers to determine if longitudinal weld failures
constitute a recurrent safety problem and take appropriate regulatory
action if they do.

P-76-21

Request all pipeline companies which have installed ERW pipe
manufactured by the Jones and Laughlin Steel Corporation to review
their records on longitudinal seam failures and determine if the number
of such failures is abnormally high. After DOT reviews these data, it
should take necessary corrective actions.

In its response to Safety Recommendation P-78-20, the MTB stuted that a review of
its records on longitudinal weld seam failures found that statistically longitudinal weld
seam failures have caused a very small percentage of failures and continue to become
even more insignificant. The MTB also stated that regulatory action as appropriate for
the problems identified would be taken, The recommendation was classified as "Closed—
Acceptable Action."”

In response to Safety Reeommendation P-768-21, the MTB stated that it would not
conduct the requested review since sufficlent data were not available to perform a
meaningful review of the performance of ERW pipe. Instend, MTB advised that it would
ask all operators to conduet a thorough evaluation of the physical condition of their
pipelines through a rulemaking. OPS has yet to issue such a rulemaking.

Comments received on the 1980 MTB ANPRM titled "Placing Longitudinal Welds
Seams in Upper !alf of Pipe," indicated that there were no problems with Internal
corrosion of ERW weld seams and that improved manufaeturing techniques prevented the
oceurrence of insufficiently bonded weld seams. Safety Recommendation P-76-21 was
closed at this time. The Board stated that, "Based on the information gathered...in
your ANPRM it has been determined that further action on P-76-21 would no longer be
productive, Therefore, this recommendation has also been eclassified as "Closed-No
Longer Applicable.”

3457 “BrieT of Accldent Report, DCA~76-FP-016, Mid American Pipe Line System Pipeline
Rupture and Fire, Whitharral, Texas, February 25, 1976.
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The Safety Board again beceme concernsd gbout the safety of ERW pipe when on
February 24, 1986, a 40-foct section of a naturui gas transmission pipeline operating at
750 psig ruptured near Cale, Arkansas. 23/ The line, which consisted of low frequency
ERW pipe manufactured by Youngstown Sheet and Tube Company, had been installed in
1950 and had been hydrostatically tested to 960 psig in May 1977. Segments of the
ruptured pipe were metallurgically examined, According to the metallurgy report, the
fracture initiated in an area of the weld seam with a lack of fusion. The regort stated
that "The basie defect is believed to have been present from the manufacture of the pipe
but may have since been sharpened and become more severe due to pressure fluctuations
caused by the normal operation of the pipeline." However, the examination showed no
obvious fatigue marks. Investigation of the accident in Cale showed that the operator had
experienced three seam faflures on this same line since 1%75. In addition, some of its
other lines also had experienced operating failures.

The Safety Board believes that the acecidents in Whitkarral, Cale, and Mounds View
illustrate a safety problem that must be addressed. While the change from the use of low
frequeney to high frequeney in ERW welding may have eliminated many of the weld
defeets that were found, low frequeney pipe remains in use and eontinues to be an issue of
concern in pipeline safety. The Safety Board believes that the OPS, with its admission
that its ERW pipe data is meager, had no valid basis lor determining that longitudinal
weld seam faiiures in ERW pipe constituted an insignificant safety problem. Therefore,
the Safety Board believes that OPS should seek olit information from pipeline operators
sufficient for determining the relative safety of low\(requeney ERW pipe.

Emmecgeney Response ]

|

The emergency situation that existed in Mounds View was handled well and
efficiently by the fire department. The Spring Lake, Blaine, Mounds View Fire
Department was well prepared to respond to this aceident. Its members had received
prior general hazardous materials training, knew generally of the potential dangers, and
had conducted drills to coordinate their response. At the accident scene, the fire
department quickly established a maried command post and began an organized response
to the situation. Fire department personzel identified the product involved; contacted the
shipper (WPL), as well as other groups which were needed for an effective response; and
took prompt actions to protect the publie. In addition, WPL was able to provide some
helpful, but limited, information on the characteristics and status of the pipeline through
its representative once on seene. However, had this aceident happened in & community
where the emergency response personnel had not been as well trained, the severity of the
accident would have depended on the assistance and direction given by on-scene WPL
personnel.

Although WPL conduels training with loesl emergansy response sgencies, the
training is limited to those ageneies in which the respanse areas include a WPL terminal
or pump station. This apparently refleets WPL's interpretation of 49 CFR
195.402¢(4) & (12), which requires a pipeline company to determine areas that require an
immedinte response and whieh requires the pipeline company to maintain a laison with
loeal emergency response ageneles that may respond to a hazardous llquid pipeline
emergency. The Safety Board believes that WPL's Interpretation Is far oo lmited and
consequently its actlons for ecomplianee with these regulations are insufficient.

23/ Briel of Acdident Report, DCA-88-FP-009, Arkla Energy Resources Pipeline Rupture
and ¥Fire Near Cale, Arkansas, February 24, 1986.
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Populated areas around a pipeline, s?;)eh as Mounds View, require an immediate
response to proteect the publie. As such, WPL should modify its liaison poliey with the
emerygency response ageneies in such areas. Coordinating.responses to energencies on the
pipeline right-of-way will not only aid the local emergency responders in refining their
response plans but will enable WPL to evaluate and correet any deficiencies with its
emergency procedures before au actual emergeney oeeurs: However, not all arens would
require the same degree cf lirison as those areas that surround a tank farm or areas where
the pipeline right-of-way is under a heavily traveled street. By working through
organizations, such as State fire marshal's offices, WFL, could reach a wide range of
emergeincy response agenciey to develop improved emergency preparedness within each
State WL operates. Additionally, through conperating with Sinte fire marshal’s offiges,
WPL eould identify the types and extent of training which should be provided for all
emergency response agencies that might have to respand ito hazardous liquid pipeline
aceidents. Certainly, sueh tréinjgg should inelude im‘orma-tion,l such as the products
transported, the location of the linglthg_ougb\their ecommunity,iactions to take in the event
of an emergency, WPL persurjnel tﬁf'b‘éhgmt:ih the event of an acecident involving a
pipeline, and what assistance tq expeé_:t.frorn'Vv_lPIIto-aid In resolving the emergency.

i

Hydroatatic Testiﬁg ’ i .‘ ’

i : A
In 1978, the Safety Board, issued a special study on the gafe service life of liquid
Fetroleum pipelines. 24/ At that time, the Board coneluded that there was no way to
prediet the safe servicz life of liquid pipelines using the datn reported to the OPS. The
Safety Board recom mended that the Office of Pipeline Safsty Operations (now OPS);

P-78-58 k

Publish a plan that deseribes how the OPSO will use aceident report data

to formulate safety regulations and to develop a safe service life mode!
for pipelinos.

OPS0 responded on February 1, 1979, that it was computerizing the pipeline
accident data and that it believed this action would inerease the utility of the data. The
OPSQ stated that it would publish a plan in its Pipeline Safety Advisory Rulletin, 0OPSO
weuld not "speculate in a published plan as to how the aceldent report data might be uged
t» develop a service Iife model for pipelines. .. . When we are convinced that model
development efforts wil] have a satisfactory probabllity of suceess, we will, of' course,
document the efforts in a Plan end publish it," OFS has yet to publish op develop any
mod=l.  The recommendation has been classified ag "CIosad—Superseded," based on a
safety recommendation issyed as a result of this investigation.

The Board ‘believes that the development of such a model Is important especially
since the potentit for manufacturing defeets to grow to critical faflure size hng been
shown by actual opkrating fallures. The Safety Board is pleased that someone has had the
initiative to develop a setvice life model. Battelle'y model has the benefit that it is not

dependent on acocldent data, The Board believes that OPS must take advantage of this
study and inelud

likelfhood of ERW ilures during operations due to growth of manufacturing related
defeots.

hee - .

247 8pecial Stiuy—""Sale Serviee Life for Liquid Petroleum Pipatinest (NTSB-PSS-78-1),
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The operating pressure at the time of the smccident would have been

‘msufflclept to cause an undamaged, defect free pipe to fail.

v'[‘he failure initiated in an area of the electric resistance weld seam which had
been severely weakened by corrosion

Fatigue resulting from pressure eycles normal to liquid pipeline operations
may have contributed to the failure; however, this could not be conclusively

" determined beeause corrosion damaged the failure surface.

Between 1980 and 1986, there were long periods when the level of cathodic
protection on the first 10 miles of line 2N did not meet the standard required

by WPL.

The Federal requirements for cathodie proteetion on pipelines transporting
hazardous liquids provide no guidance other than requiring its existence.

The corrosion at the origin of the failure probably had been active before the
1984 hydrostatic test and probably continued to he active after the test,

The valve at milepost 10 was not closed expeditiously because WPL procedures
were not adequate for recognizing and responding to a pipeline failure, and its
employees were not trained sufficiently to effectively use early information
about the location of the failure.

Delay in closing the valve at milepost 10 inereased the amount of product
released into the residential nelghborhcod.

With the exception of the computer modules developer by a consultant, WPL
training programs lack continuity and apparent organization in administering
and condueting training to address emplovees' needs,

WPL training programs for employees involved with the operation of the .~
pipeline did not include preparedness [or accidents on the pipelln,e»"
right-of-way. ‘,, "

Obst present enforeement program lacks thoroughness in its [rye’ctions of
operators and primarily is reactive to accidents.

,r

Lack of thoroughness in its inspections handicaps O[’S’ nbility to identify
safety problems between inspeetion units of an “operator and hetween
operators. =

»
-

o~ g
OPS' present use of its enforcement sanctions does not mctivate operators to
comply with the Federal pipelme safe’ty standards,

The provislons of OPS!- finnl order for actions to be taken to protect public
safety before al]oWlng WPL to return line 2N to service were developed
through, negotiations with WPL rather than through its independent review.
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16.
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18.

19,

20.

21!

22.

23.

24.

25.

24,

27,

28.
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OPS' use of punitive sanctions is not based on either the severity of the
violation or the operator's past compliance his*ory.

L
OPS should use its punitive sanctions more effectively to motivate compliance
by pipeline operators.

Operning OPS' ongoing enforeement proceedings to publie serutiny would have a
positive effect on public safety.

Present OPS staffing is insufficient to adequately monitor all pipeline
operations direetly subject to its review.

Cooperative programs with the States offer a good method for meeting much
of the OPS' interstate liquid and natural gas pipeline safety inspection
requirements.

The population around liquid pipelines is increasing without commensurate
increases in the level of safety for liquid pipelines.

Populated sreas along a pipeline right-of-way require immediate response In
the event of a pipeline emergency.

The level of safety for liquid pipelines, as established by 49 CFR Part 195 is
less than that for natural gas pipelines established by 49 CFR Part 192,

The use of remote-operated valves on sections of liquid pipelines that pass
through populated areas could decrease the severity of the effects of pipeline
failures in these areas.

Title 49 CFR Part 195 does not require chahges in'the operstion of a pipeline
when the population density along the pipeline's right-of-way changes.

Manufacturing defeets can grow due to normal eyelic pipeline operations thus
decreasing the pipe's safe service life.

Title 49 CFR Parts 195 and 192 do not consider the effects of pressure cycles
on the safe service life of pipelines.

Data on pipelines currently required to be reported to OPS by the pipeline
industry is not adequate to determine if low frequeney ERW pipe presents an
unreasonable hazard to publie safety.

Injuries resulting from this aceident were limited due to the relative lack of
pedestrian and vehicular traffic along Long Lake Road at the time of the
accldent.

The Spring Lake Park, Blaine, Mounds View Fire Department was well
prepared to respond to this aceident.

WPL's public education program was not effective in providing information for
tiie majority of rasidents of the aceident area to enable them to identify the
location of the pipeline, to identify the hazards of the products transported, to
recognize an emergency sltuation involving the pipeline, or to know the
actions to take during such an emergency,
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31.  Title 49 CFR 195.402¢(4) & (12) and 195.440 .do not provide criteria for
operators to measure the effectiveness of their public education and liaison

programs. .

Probable Cause

The National Transportation Safety Board determines that the probable cause of the
rupture at Mounds View, Minnesota, was the failure of Williams Pipe Line Company to
correct known deficiencies in the cathodic protection applied to the first 10 miles of line
2N. Contributing to the failure of the pipeline was the susceptibility of the low
frequency, electric resistance welded pipe to weld seam eorrosion and the Departmeat of
Transportation's ineffective inspection and enforcement program. Contributing to the
extent of the damages was the failure of the pipeline company to provide adequate
direetion, through its procedures and training, for its employees to effectively respond to
emergencies involving failed sections of its pipeline and the nunavailability of remotely
operated valves or automatie shutdown capability on the pipeline.

. RECOMMENDATIONS
As a result of its investigation, the National Transportation Safety Board made the
following safety recommendations:

—to the Williams Pipe Line Company:

Revise the operating procedures to place greater emhphnsis onh isolating
sections of its pipelines in the event of a failure, and train employees on
the procedures established. (Class II, Priority Action) (P-87-13)

Revise the operating procedures to include populated areas along the
pipeline as areas requiring an immediate response for emergencies
involving the release of produet from its pipeline. (Class II, Priority
Action) (P-87-14)

Develop emergency response preparedness plans In coordination with
local emergeney response ageneles in populated areas along its pipelines,
{Class 11, Priority Actlon) (P-87-15)

Identify for each employee involved in the operation of the pipeline the
proper actions to take in the event of a pipeline fallure, ond provide to
each employee adequate knowledge to carry out the actions required
through training and other means, as necessary.  (Class 11, Priority
Action) (P-87-18)

Conduct a review of training needs, and based vpon that review, develop
ond Implement tralning programs to enable employees to correctly earry
out each assigned responsibility which is neceasary to comply with the
requirements of 49 CFR Part 195, (Class II, Priority Actlon) (P-87-17)

s

Install remote-operated valves on pipeline to allow prompt isolation of
those sectlons that pass through highly populated areas. (Class II,
Priority Actlon) (P-87-18)
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Add a low discharge pressure automatic shutdewn control to automatic
shutdown econtrols at the Minneapolis terminal, as well as at other
terminals. (Class I, Priority Action) (P-87-19)

~~to the Ameriean Petroleum Insfitute:

. //l/
In coordinatio .rﬁith member eompanies, develop guidelines for preparing
coordinated emergency preparedness plans with eommunities. (Class I,
Priority Action) (P-87-20) '
. s //

—ta tfe Offict of Pipéiine Safety: /

. / . P
Increpse the use of sanctions which refleet the gravity of ﬂhe violation

apd'the operator's compliance history as 8 means for motivat
~egmpliance with Federal pipeline safety standards. (Class 11, Priority
* Actlon(P-87-21)

Require the installdtion of remote-operated valves on pipelines that
transport hazardous liquids, end base the spacing of remote-operated
valves on the population at risk., (Class II, Priority Action) (P-87-22)

Revise 49 CFR Parts 192 and 195 to Ineiude operational based criteria
for determirfing safe service Intervels for ipelines between hydrostatic
retests, (Class II, Priority Action) (P-87—23§

Revise 49 CFR Part 195 to include criterin, similar to those found in
Part 192, for liquid pipeline operators to evaluate their cathadic
protection systems. {Class II, Priority Action) (P-87-24)

Before allowing Willlams Pipe Line Company to inerease the operating
pressure on line 2N, require the company te provide seientifically based
evidence through inspeetion and testing that corrosion, which could
contribute to future failures, does not remaln on the line. (Class 1,
Priority Aetion) (P-87-25)

Obtain sufficient data on low frequency, electric resistance welded pipe
und determine if its continued use presents an unreasonable hazard to
public safety, and take nppropriate regulatory action for identified
deficiencies. (Class II, Priority Action) (P-87-26)

Revise its polley on the release of information concerning ongoing
enforecement cases to keep the public aware of the Office of Pipeline
Safety actions being taken during enforcement proceedings. {Class II,
Priority Action) (P-87-27)

~~to the Department of Transportation:

Increase, through the use of State inspection personnel end by increasing
the number of Office of Pipeline Safety (0OPS) inspectors, the OPS
pipeline inspection eapabllity sufficient to perform thorough, periodie
safety reviews of all pipeline operations directly subjeet to OPS
monitoring and to perform timely, effective, followup compliance
reviews of those operations in which complianee deficiencles are
identified. (Class Il, Priority Action) (P-87-28)
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Also, the Safety Board reiterated Safety Recommendation P- 84-26 to the Research
and Special Programs Administration:

Amend Federal regulation governing pipelines that transport highly
volatile liquids to require a level of safety for the public comparable to

that now required for natural gas pipelines.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD
/sf JIM BURNETT Tl
Chalrman

/s/ PATRICIA A. GOLDMAN
Viee Chairman

/s/ JOHN K. LAUBER
Member

/s/ JOSEPH T. NALL
Member

/s/ JAMES L. KOLSTAD
Member

July 20, 1987 o .
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APPENDIXES
APPENDIX A
INVESTIGATION AND HEARING

1. Investigation

The National Transportation Safety Board was riotified of the aceident by the Office
of Pipeline Safety at 10:30 a.m. on July 8, 1986, A Safety Board team, including two
investigators and a member from the Washington, D.C, headquarters, arrived on the
scene of the sceident about 8 p.m., on July 8, 1985

Parties to the invlastigétion included the Williams Pipe Line Company; the city of
Mounds View, ‘Minneso’a; the Minnesota Pollution Control Ageney; Ramsey County,
Minnesota; and the Office of Pipeline Safety, U.S. Department of Transportation.

. 2. Public Hee;rinp-

it i e et

A public hearing was held October 22 and 23, 1986 {n St. Paul, Minnesota.
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<o = - APPENDIX B
FEDERAL PIPELINE SAFETY STANDARDS

S S

The minimum safety standards for itransporting hazardous liquids by pipeline are
contained in 48 CFR Parf 195. The development and enforecement of these standards are
the responsibility of the Office of Pipeline Safety which is a part of the Research and
Speeial Programs Administration of the/ Department of Transportation. In part, these
regulstions are:

195,401 (b) requires an opérator aware of any condition which could
adversely affect the safety of the system to correer the defieient

. eondition within a reasonable time; however, if the ccndition presents an
immediate hazard to pergons or property, then the opsrator is not
allowed to operate the affected part of the system until the defiefent
condition is corrected. :

195.402 requires each opprator to have a written manual for operations,
maintenance, and emergv!ancies. Scme of the purposes of thizs manual are
to establish procedures for:

- determining whieh pipeline facilities ore located in areas
that would require immediate response by the operator to
prevent hazards to the public if the facilities failed or
malfunctioned.

-analyzing accidents to determine their causes.

-minimizing the potential of identified hazards to publie
safety and the possibility of recurrence of acelidents
analyzed.

-establishing and maintaining linison with fire, police, and
other appropriate public offieials to learn the responsibilities
and resources of each governmental organization that may
respond to 2 hazardous liquid pipeline emergency and
acquaint the officials with the operator's ability in responding
to & hozardous tliquid pipeline emergency and means of
communication.

-establishing procedures for emergeney conditions as
spaelfied in subparagraph (e).

195.403 requires each operator to establish and conduct a training
program to Instruct operating and maintcnance personnel to, among
other Items, carry out the operating and maintenance, and emergency
procedures established under 195.402. The operator is further required
to review with personnel their performance in meeting the cbjectives of
the training program, make changes in the tenining program as
appropriate, and verify that its supervisors maintaln & thorough
knowledge of the proceduras for which each has responsibility.
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195.408 requires each operator communication system to provide for the
transmission of information nceded for the safe operation of its pipeline.
Areas specific included are monitoring operation data, reeeiving notices
of abnormal or emergency conditions and sending this data to
cppropriate personiiel for corrective aetion, providing two-way
communieation between control centers and loeations of abnormal or
emergency conditions, and communieating with emergenaey response and
other publie officials during emergencies;

195.410 specifies specifie information, letter size, and color contpast

requirements for markers which must (2 installed over each _buried
pipeline at publie road and railread eroasiogs and at cther loeations as to
accurately make known the location of the pipeline.

195.414, ameng other requirements, %.requires each operator to
cathodieally protect all pipelines which have an effective external
surface coating material, to annualty conduet tests to determine if the
eathodic proteetion is adequute, and to inspect at least 6 times per year
its cathcdic protection rectifiers, No staridards for the level of cathodic
protection is specified nor do the regulations make reference to any
industry or other eathodie protection standards.

‘ -
195.440, among other requirements, requires each operator to establist: a
continuing educationazl program 1o enable the publie, appropriate
government organizations, and persons engaged in excavation related
activities to recognize a hazardous liquid pipeline emergeney and to
report it to the operator or the fire, police, or other appropriate publie
officials.
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WPL MAINLINE PIPE DATA SUMMARY
ERW PIPE ACTIVE LINES ONLY

% or T o
) TOTAL v BY 1962 & 1963 &
MANUPACTOURER YEET MILES SYSTENM MANDFACTURER FRICR LATER
Jel 3,161,388 549 8 13 2,580,455 580,933
REPUBLIC 4,091,860 75 10 17 4,074,838 17,022
| youKGsTOWN 3,495,229 662 110 18 3,487,700 7,529
. !
A. 0. SMITH 4,348,366 #24 10 18 4,348,366 2 .
\_).s.s. 3,533,114 669 8 D15 0 3,533,114
|
:!omsnn 2,272,570 430 6 L g 84,158 2,188,412
i ; .
COMBINED: |
A. D, SMITH ,
& YOUKGSTOWN 307,180 S8 1 1 307,180 0
:u.\s:n 6BE,164 130 2 k| 681,594 6,570
DETHLEREK 410,550 78 1 2 0 410,550
STUFP 389,519 74 1 t 2 0 389,519
AMETCAN 601,985 134 1 3 0 601,965
\ _
mr:li.ur.z 21,284 4 - .- ] 1,164
1pscd. 43,105 12 . N 0 L3,105
suuml‘nsr 23,092 16 s Fe 0 83,082
|
OTHIR 4,642 1 ‘ 0 &,0e2 ;
UNKNOWN 856 145 105 ) 12 210,390  __135,75%0 i
{
OTALS 24,007,997 4,581 59 lTo 15,774,48) B,02},307 :

*Includes 270,009 feet of unknowvn pipe manufscturer lu:d unknown date.
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y
MAINLINE PIPE DATA SUMMARY ;
EC RESISTANCE WELDED (ERH) PIPE
THVE_LINES ONLY
™~ T or % or B
: TOTAL E¥ BY 1962 & 1963 &
MANUZACTORE FEET MILYS SYSIEM  MANDPACTURER PEIOR unr‘-A-k\\
\ . -
~— \ e
J&L 3,161,388 - 599 8 13 2,580,455 580,933
"\‘_‘_hh N i e \.\m“
REPUBLIC —4,091,860 775 10 17 4,074,838 17,022
. YOUNGSTOWN 3,495,228 662, 10 15 3,487,700 7,529
TAZ0.. SHITH - 4,348,366 824 10 1 4,348,366 0
Nt 3,533,114 .8 15 0-. 3,533,114
:;mm\_;\ 2,27 9 | 84,158 2,188,412
COMBINEDT - B L.;____ﬁ o —
~A: 0. SKITH \ ‘*r—_—_\.::_* Dol T ]
ﬂggt:c\s'rp‘ut 307,160 ~~.58__ 1 : \0‘2130 S k‘_o
My . e L
KAISER : 3 681,594 =
_ w_“:“
BETHLEHEM 2 0 410,550
STUPP . 2 - 0 388,519
AMERICAK [ e 3 0 601,985
IKTERLAKE —— =- 0 21,254
143,106 12 —e- - 0 43,105
\.;_5_\ ——-;.L___ﬁ;\ e
SOUTHWEST —— "\33'692‘“"""“*"7"\'&:\\ TS 0 83,0%2
N \.___» " et :"'
OTHER ~&, 482 S B _ - ) &, L2
URKNOWM._ . __ 556,145% 105 S e 210, 390 135,750
TOTALS  24,007,957% " 4,551 58 100 15,774,681 8,023,307

*Include s

3 feet of'unknovn'ptpe m2nufacturer and unknown date,

+. 18

M A i St Iy

¥ o

5
2



P-T1-001

P-72-10

P-74-18

P-79-30

-50-

APPENDIX D
RAPID SHUTDOWN RECOMMENDATIONS

Office of Pipeline Safety:

Conduet n study to davelop standards for the rapid shutdown of failed
natural gas pipellues aud work in conjunction with Federal Railroad
Administration to develap similar standards for liquid pipelines.

Status: Closed—Acceptable Action

Conduet a study in ecooperation with sources of qualified pipeline
expertise, of the various current practices in the handling, containing,
and disposal of liquefied petroleum produets resulting from pipeline
fatlures. This study should include such external factors as weather
conditions, leak site topography and population density in the vicinity of
the leak. DBased upon the results of this study, there should be
formulated and added as an amendment to 49 CFR 195, minimum
regulations regarding the handling of liguefied petroleum pas as a result
of pipeline leaks.

Status: Closed—Acceptable Action

Require that designated emergenecy valves be the valves closed initially
when a section of main is required to be isolated in an emergency.
Status: Closed-—Acceptable Alternate Action

Establish minimum performance standards for the prompt detection and
repid isolation of failed sections of highly volatile liquid pipelines.
Status: Closed—Supersedead,
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APPENDIX E

RECOMMENDATIONS FROM NACE
STANDARD RP-01-69

NACE, a technical society concerned with eorrosion and its prevention, was fopnded
In 1943, This sceiety develops standards, conduets research. sponsors training courses,
and develops and administers programs for testing and certifying the qualifications of
persons to perform corrosion prevention practices at both the techniclan end engineer
levels,

NACE Standard RP-01-69, approved in August 1969 as a Recommended Practice,
was used extensively in 1971 by the Office of Pipeline Safety for developing the Fedeval
requirements for corrosion eontrol. Among other provisions, this Recommended Practice
advised:

That application of the provisions should be directed by a person who by
reason of his knowledge of the physical sciences and the prineiples of
engineering and mathematies, acquired by professional education and
related experience, is qualified to engage in the practice of corrosion
control on buried or submerged metallie piping systems. Sueh persons
may be licensed professional engineers or other persons certified as
being qualified by the National Association of Corrosion Engineers if
such licensing or eertification ineludes suitable experience in corrosion
control on buried or submerged metallie piping aystems.

Where metallic casings are required as part of the underground piping
system, the pipe should he electrically isolated from such casings. The
term "electrical isolation" is defined to mean the condition of being
electrically separate from other metallie struetures or the environment.
\\

That the objective of eathodic protection is to control the corrosion of
metallie surfaces in contact with eleetrolytes. Ii defined the term
"electrolyte" as a chemieal substance or mixture, usually liquid,
containing ions that migrate in an electric field. The example given of
ain electrolyte or soil or liquid adjacent to and in contact with a buried op
submerged metellic strueture, including the moisture and other
chemicals contained therejn.

Criteria, when complied with either separately or collectively, was
specified for indicating that adequate cathodic protection of a metallic
system in its eleetrolyte had been achieved. Por stecl struetures, five
eriterion were specified including the achievement of a negative voltage
of at least 0.85 volts as measured between the structure surface and g
standard eopper-copper sulfate half cell contaeting the electrolyte. In
applying this criterion, two requirements were imposed.  First,
determination of this voltage must be made with the protective eurrent
applied. Second, the corrosion engineer was required to consider voltage
drops due to internal resistance (IR) other than those across the
structure-electrolyte boundary for valid interpretation of the voltage
measurement.

NATE published the most recent revised Recommended Practice in 1983, A
proposed new edition of this Recommended Practice is under review,
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APPENDIX F

SAFPETY BOARD RECOMMENDATIONS
TO THE DOT FOR IMPROVED HVL PIPELINE SAFETY

No. Recommendation and Status

: 72-8 Review the proposals made by the Hazardous Materials Regulation
Board in Docket No. HM-6A on April 28, 1969, Rulemaking should be
‘ undertaken to provide for maore complete coatrols for the
‘ transportation by pipeline of liquified petroleun. gas, These -
f regulations should include minimum standards for the design, a4 i
construction, testing, operation, and maintenance of both new and . :
existing pipelines. . _
Status: Closed--Superseded . )

72-9 Initiate an amendment to the Code of Federal Regulations, Tile 49,
Section 195.218 Welding: Seam offset, to require longitudinal welds
to be placed in the upper half of the pipe during construction.
Similarly, that in repairs to a pipeline involving pipe replacement, a
requirement be issued that the longitudinal welds of replacement pipe
be positioned in the upper half.

Status: Closed—No Longer Applicable

72-10  Conduet a study in cooperation with sources of qualified pipeline
expertise, eoncerning minimum valve-spacing standards and the use
of remotely operated valves, and check velves on all liquefied
petroleum pipelines. As an adjunet to this, the Safety Board invites
attention to a recommendation made in itg special study of "Effects
of Delay in Shutting Down Failed Pipeline Systems and Methods of
Providing Rapid Shutdown."

Status: Closed—Acceptable Action

72-11  Undertake s study, in cooperation with sources of qualified pipeline
expertise, of the various ecurrent practices in the handling,
containiig, and disposing of liquefied petroleum products resulting
from pipeline failures. This study should inelude such external
factors es weather conditions, leak site topography and population
density in the vieinity of the leak. Hased upon the results of this
study, there should be formulated and added as an amendment to
49 CFR 195, minimum regulations regarding the handling of liquefied
petroleum gas as a result of pipeline leaks,

Status: Closed—Acceptable Aotion i '

I

73-47  Expedite rulemaking currently under study to provide for more

complete and effective controls over the transportation by pipeline

of liquefied petroleum gases, which, would include natural gas liquids.

. These regulations should contain minimvr standards for the design,

~ .. eonstruction, testing, operation, and meaintenance of both new and
‘existing pipelines. .
Status: Open—Acceptable Action -
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73-49

73-50
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74-51
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=53~ APPENDIX F

Reztimmmendation and Status

Undertake rulemeking concerning methods of handling, containing,
and disposing of liquefied petroleum gases involved in pipeline
failure. This rulemeking should tske into account such external
factors as weather conditions, leuk site topography, and population
density.

Status: Open—Acceptable Action

Amend 49 CFR .195 to establish an educational program to enable
customers and the general publie to recognize and report liquefied
petrcleum gas leeks to appropriate officials. These regulations
should be similar to those which appear _in 49 CFR 192,
"Transportation of Matural end Other Gas by Pipeline; Minimum
Safety Standards."

Status: Open—Acceptable Acticn

Undertake a study-of the effects of pipe stress coneentration caused
by improper weld positioning-and improper welding techniques. Based
on the resultsof this study, incorporate into 48 CFR 195
specifications for pipeline repair-welding procedures designed to

" avoid stress eoncentrations..__°
. Status: Closed—Unaceeptable Action-___
—

. In its upeoming ruleinhkiﬁg action for the iraﬁsportation of highly

volatile, toxie, ‘or- corrosive liquids, inelude anhydrous ammonia
pipeline ‘systems. Perticuiar emphasis should be placed on a
reduction of the maximum allowable pressures for NH3 systems,

- more closely spaced valves, and more remotely or automatically

operated valves.
Status: Closed—-Unacceptable‘Action

In its eonsideration to take regulatory action concerning the methods
of handling, containing, and disposing of liquefied petroleum gases,
include NH3. Necessary information should be obtained from the
OPS study on highly volatile, toxic and/or corrosive liquids eurrently
underway.  Rulemaking should take into account such external
factors as weather eonditions, leak site topograshy, and population
density.  Attention should be given to the loeal temperature
inversions caused by the rapid expansion of the escaping NH3 and the
possil.e use of externally supplied heat snd air blowers to foree the
NH3 vapors to rise and dissipate.

Status: Closed—Unacceptable Action

4

Amend CFR 49 195.404(b), Maps and Records, tc provide for pressure
recording instruments to be installed and properly maintained at each
pump station and each pipeline terminal and that these recorded
pressures be retained at a eentral location for at least 3§ yesrs.
Status: Closed—Acceptable Action
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!
No. Recommendation and Status

74-53  Amend 49 CFR 195 to require liquid petroleum pipeline operators to
establish llaison with appropriate publie offietals, including fire and
police officials, to better inform them of the characteristies and !
hazards of Hquid petroleum and related products. These regulations \ :
should Include enhydrous ammonia and should be similar to those .
which appear in 49 CFR 192, "Transportation of Natural and Other
Gas by Pipeline; Minimum Safety Standards.” R
Status: Closed—Acceptable Action ;

76-20  Review all pertinent data sueh as leak and failure reports submitted
by liquid pipeline earriers to determine if longitudinal weld failures
constitute a recurrent safety problem, and take appropriata
regulatory action if they do.

Status: Closed—Acceptable Action

76-21 Request all pipeline companies which have installed ERW pipe
manufactured by the Jones and Lauglin Steel Corporation to review
their records on longitudinal seam failures and determine if the
number of such failures is abnormally high. After DOT reviews thése
data it should take necessary corrective action. :
Status: Closed--No Longer Applicable

78=1 Include in propesed 49 CFR 195 regulations, provisions for checking
natural gas pipelines that are being eonverted to liquefied petroleum
gas (LPG) service for stress-corrosion cracking.
Status: Closed—Acceptable Action

78-9 Expedite the publishing of the Notjce of Proposed Rulemaking on
regulations for the safe transportation of pipelines of liquefied
petroleum gases (LPG). Include a comprehensive section on- the
communications required for the safe operation of I,PG pipelines.
Status: Closed—Aeceptable Action

78-10 Inelude in proposed regulations a seetion similar to the emergency
Plan section of the natural gas code (49 CFR 192.615) that will
require operators to provide information to persons who live or work
within 220 yards of a prepane pipeline, and up to 1 mileé if located
downhill of a LPG pipeline, about the particular hazards of LPG and
how to contact emergency response personnel.

Status: Closed—Acceptable Action

78-63  Expedite completion of the rulemaking to strengthen the Federal
regulations eoncerning LPG pipelines.
Status: Closed—Unacceptable Action

79-6 Reevaluate all recommendations made by the Safety Board
conecerning LPG, and &.pedite those that require rulemaking,
Status: Open—Acceptable Action
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APPENDIX G

OPS WARNING LETTER TO WPL

US Depariment Central Regen Matena's Transportaton Butedu
zr i Focm 802

of lrenspertation G 02 et

Researchond WARNING LETTER Karsas Cly. WLssoun 64156

Special Progroms
Administration

Hareh B8, 1984

Hr. R.A. HWilkens

President

Willians Pipe Line Company
Post Office Box 5448
Tulsa, Oklzhoma 745101

i

&
1
.

Ny Oear Mr., Wilkens:

On Dezember 12-13, 1983, a representative of the Central Region,
accompaniec by the Chief of the Southwest Region, Pipeline
/ Safety, Office of ‘Dperations and Enforcement (00E}, pursuant to
{ Seetion 211(e) of the Hazardous Liquid Pipeline Safety Act of
: 1979 (BLPSA) (Title Il of P.L. 96-129), conducted a pipeline
I sszfely inspection at your Tulsa, Oklahoma headquarters. This
: inspection consisted of 3 review of your written procedures for
the operation and control of your pipeline system,

As a result cf the inspection, it appears that Williams Pipe Line
Compeny (Williams) is not in compliance with pipeline safety
Teguletions (Title 49, Code of Feceral flequlations Part 195).
This non-compliance is based on the inadequacy of the procedures
reviewed, "DOispatching Procedures: Emergencies, Mainline Start
Up, Meinline Shut Down".

_ Section 195,402 Proceduyrzal manual for operaticns, maintenance,
= 214 enercencies, requires that each operator prepare and follow a
: menusl of written procedures (04 Plzn) for conducting normal
v operations and maintenance activities and handling zbnormal
‘ operetions and emergencies, 195.402(c),(d), and (e) 1list
P specific procedures which must be inciuded in the 0&M Plan, The :
: procedures reviewed appear to be inadequate, as noted below, i

inssfar es the specific requirements of the regulations apply tao
this set of dispatching prrocedures. The procedures require
gnendacnt &s prescribed in 49 CFR, Section 195.402b}.

1. 195.402(c) Maintenance and Normal Operations.

() The plan does not contain any reference tao specific
Pipeline facilities which are Incated in areas that would i
require an immediate response by the operator to prevent .
hazards to the public if Lhe Facilities feiled or mal func- 0
tioned, per 195.,402(c)(4). i

i

— e

(TR R RPN OR TIEAIPE JUkc I ADESERFUREE- [V L OR TR Yy 70 | S (T SORNY £ o + VNP UL TR



e e s R AL A e M AT R S R e L

o - T ’.‘- o : ’3:‘..@. Sy & e 7’ i3 ”
!
o ¥
07 T b
0
APPENDIX G ~56-
‘ (c) .
— Pra;

(b) m5150~relating ko these "sefisitive areas", there ls no
provision for minimizing the pgtential for hazards in the
areas identified under 192.402{(8)(4), per 195.402(c) (6},
(c} The procedures far st:rtinéAUp and shutting down a
pipeline system require expanding to satisfy the requirements
of 192.402(c)(7). 1 '

. i
{d) The procedures do not contain provisions for peri-
odically reviewing the work done by ocperator personnel to
determine the effectiveness of the procedures, per 195.402-
(c)(13), :

195.402(d) Abnormal Ooeration. p_——_— -

The procedures do not address abnormal operations in the same
context as do the requlatinons. Per the regulations, abnormal
operatian occurs when the design limits af the pipeline have
been exceeded. In the sense that abnormal operation 1is
addressed in your plan, an abnormal operation is a planned
event, This also can be included, but theose situatinnas
specifically noted in 195.402(d) must be covered. Many of
those items appear to be addressed as emergencies in your
procedures,

a) 195,402(d)(1) lists specific events for which procedures
must be included in the Plan., Your procedures do not cover
sume Jlteme and are inadequate in reqgard to others. No
reference to "unintended valve closures" couid be located,
Coverage of "exceeding pressure limits" 'does rot appear
adequate, No reference to "flow rate" wes noted., There is
no coverage of procedures for responding to high pressure
shutdown alarms or no-flow shutdowns or alarme. A low-level
tarnk slarm could indicate a leaking tank or tank failure.
After notire of alarms is turned over to your Division
personnel, what follow-up by Dispatehing is required?  Is
response from Division to be received within a certain time
frame, otherwise is shutdown required?

b) Ne praovisien for monmitoring pireline operations after an
ebnormal operalion has ended, per 195.402(d)(2), cacvld be
located,

c) Procedures for carrecting variations from normal oper-
ction of pressure anc flow equipment and controls arn not
adequate and require expanding to satisfy 195,402{(d}(3).

d) Provisions for periodic reviews of operator response to

cetermine the effectiveness of the procedures, fer 195,402-
(¢){5) were not noted in your procedures. :
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(.)

3. 195,402(e) Emeraencies,
a) The procedures do not provide instructian in regard to
"classifying" notices of events vhich need immediate re-

sponse, per 195.402(e)(1). Instruction in this area should
be expanded, ,

b) The prucedures need to be more specific {n regard to the
handling of the types of emergency noted in 195.402(e)(2).

-t) No provision for a post accident review nf personnel
action during an emergency to determine the effectiveness of
fhe procedures, per 195.402(e)(%) was noted in your pro-
cedures.

A copy of Section 195.402(b) is attached to this notice and
prescribes ycur rights under that section, If you elect tc
request a heacing, it will be provided as prescribed in CFR,
Seation 190. "

Please responc within thirty days of
explaining the =ctions vyou
sdequecies,

your receipt of this letter,
have taken to correct these in-

Sincerely,

/Z{;&W«GF C;—z Ccﬂu‘/— ___;./{

Edward 1. Ondak, P.E., Chief,
Central Region, Pipeline Safety
O0ffice of Operations & Enforcement
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- K

§195.402 Procedural manual for operatiaons, maintenance, and
energencies. a .

<. (b))  Amendments, If the Secretary finds that an operator's
procedures are inadequate to assure safe operation of the system
te minimize hazards in an-‘emergency, the Secretary may, after
issuing a notice of amendmént and providing an oppartunity for an
informal hearing, require the operator to amend the procedures.
In determining the adequacy of the procedures, the Secretary
considers pipeline sgfety data, the feasibility of the pro-
cedures, and whether/ the pracedures are appropriate for the
pipeline system involved. Fach notice of amendment shall allow
the operator at legst Fifteen days after receipt af such notice
to submit written, comments or request an informal hearing. After
considering all material presented, the Secretary shall notify
the operator of the required ameadment or withdraw the notice

proposing the 4&mendment, - ..,

/-' I
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