WO 2004/094894 A2 || 000000 000 A 0 A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burcau

(43) International Publication Date

AT O T 0O A

(10) International Publication Number

4 November 2004 (04.11.2004) PCT WO 2004/094894 A2
(51) International Patent Classification’: F17D Lane, Austin, TX 78736 (US). KREITLER, Charles
. L. [US/US]; 1101 S. Capital of Texas Hwy, Suite B-220,
(21) International Application Number: Austin, TX (US). GERDING, Mark, S. [US/US]; 10777
PCT/US2004/007691 Clay Road, Houston, TX 77041 (US). HOYLE, Richard
(22) International Filing Date: 26 March 2004 (26.03.2004) [US/US]; Texas (US). RICE, Patrick [US/US]; Mail Drop
WRC3-9, One Williams Center, P.O.Box 3102, Tulsa, OK
(25) Filing Language: English (US). DOUGLAS, Tommy [US/US]; Oklahoma (US).
(26) Publication Language: English HARRELL, Bryce [US/US]; (?k]ahoma (US). BEACH,
James [US/US]; 1101 S. Capital of Texas Hwy, Suite
(30) Priority Data: B-220, Austin, TX (US).
60/458,247 27 March 2003 (27.03.2003) US . .
10/703 861 6 November 2003 (06.11.2003)  US (74) Age'nt: MOORE, Stanley, R.; Jenkens & F}llchnst, a Pro-
fessional Company, 1445 Ross Avenue, Suite 3200, Dallas,
(71) Applicant (for all designated States except US): TX 75202 (US).

(72)
(75)

LONGHORN PARTNERS PIPELINE, L.P. [US/US];
1801 N. Lamar, Suite 100, Dallas, TX 75202 (US).

Inventors; and

Inventors/Applicants (for US ornly): BOSE, Jon
[US/US]; 430 Old 36 Road, Beliville, TX 77418 (US).
SHERROD, Lee, C. [US/US]; 2600 Dellana Lane, Austin,
TX (US). WOLFF, Allan, W. [US/US]; 5835 Back Bay

(81)

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, HI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,

[Continued on next page]

(54) Title: PIPELINE TRENCH SYSTEM AND METHOD OF CONSTRUCTION

(57) Abstract: A pipeline trench
system may include a spill containment
pipe with a pipeline disposed therein.
The pipeline may be surrounded by a
centralizer and the system may further
include a leak detection system.



WO 2004/094894 A2 [N A0VOH0 AT 00000 0O AR

PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ML, MR, NE, SN, TD, TG).
7ZW.

Published:
—  without international search report and to be republished

(84) Designated States (unless otherwise indicated, for every
upon receipt of that report

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro-  For two-letter codes and other abbreviations, refer to the "Guid-
pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR, ance Notes on Codes and Abbreviations" appearing at the begin-
GB, GR,HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, SK,  ning of each regular issue of the PCT Gazette.



WO 2004/094894 PCT/US2004/007691

10

15

20

25

30

35

-1-
PIPELINE TRENCH SYSTEM AND METHOD OF CONSTRUCTION

CROSS-REFERENCES TO RELATED APPLICATIONS

This application claims priorty from, and iilcorporates by reference for any
purpose, the entire discloswe of U.S. Provisional Patent Application No.
60/458,247 filed March 27, 2003. This application is a Continuation-In-Part of,
and incorporates by reference for any purpose the entire disclosure of, U.S. Patent
Application No. 10/703,86} filed November 6, 2003 which claims priority from}

"U.S. Provisional Patent Application No, 60/424,674, filed November 7, 2002.

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to pipeline trench systerns, and wore

particularly, but not by way of limitation, to a pipeline trench sj/stem and method

. of encasing a carrier pipe within an outer spill containment pipe capable of

containing fluid leaking from the carrier pzpe disposed therein for subsequent
collection of leaking fluid thereﬁtom

History of Related Art

The public relations problems associated with pzpelmes constructed to carry
hydrocarbons across any appteciable distance is well known to government,
mdus@ry, and the general public. More significant concern arises when pipelines
extend across environmentally sensitive and/or populated areas. [t has been found
that if a pipeline, carrying .hydmcarbons ox other ﬁquids develops a leak allowing
seepage of the hydrocarboms or other hqulds into the sunoundmg area, the

“environment may be adversely affected. For example, a pipeline leak, that is not

appropriately contained, can result in surface flows or groundwater flows carrying
the polluting hydrocarbons to an wnderground water supply. Not only is the water
supply tainted, but wildlife associated with either the groundwater or underground
water supply may suffer from effects caused by the release of the hydrocarbons.
The perceived environmental impact from a leak of hazardous liquids over
a sensitive environtenta) area, such as an aquifer recharge region, may in some
cases potentially be contamination of the aquifer. This could cause significant
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envirommental impacts for the users of the aquifer, which may, in some cases,
number in the hundreds of thousands of people in multiple cities and towns. For
these reasons, modern improvements in pipeline reliability are mnot always
“perceived as” or “deemed” sufficient. The present invention thus relates to a spill
containment and system and method minimizing the exposure of the surrounding

area to liquids such as hydrocarbons that may harm the environment.

SUMMARY OF THE INVENTION

The present invention relates to pipeline trench systems and methods of

construction. More particularly, one aspect of the invention includes a spill

containment pipe system comprising a spill containment pipe for capturing a leak
from a pipeline surrounded by the spill containment pipe, a leak detection system
for determining if a leak from the pipel'me bas occurred, a centralizer ting for
preventing the pipeline from directly contacting the spill containmment pipe, and a
galvanic anode tibbon for aiding in cathodic protection of the spill contamment
pipe system. |

In another aspect, the present invention telates .to a pipeline protection
system for preventing fluid from leaking frorfx a pipeline to the surrounding
environment. The system comprises a spill containment ﬁipe for capturing leaked
fluid from the pipeline surrounded by the spill containment pipe, and a storage
area, such as a bore pit, in select flow comumunication with the spill containment
pipe. The bore pit receives an amount of leaked flujd captured by the spill
confainment pipe and directed to the bore pit. '

In another aspect, the present invention relates to a method of creating a
containtuent system adapted for containing at least a predetermined volume of fluid
released from a pipeline disposed therein. The rﬁethod‘ cornprises the steps of
excavating a trench in a ground area for housing at least a portion of the
containment system, positioning a centralizer rihg around the pipeline, placing a
leak detection system for determining if a leak from the pipeline has occurred,
placing a galvanic anode ribbon substantially contacting the pipeline for aiding in
cathodic protection, encasing the pipeline with a spill containment pipe for

capturing a leak from a pipeline, and placing the encased pipeline within the
excavated trench.
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BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the method and apparatus of the present
invention may be obtained by reference to the following Detailed Description when
taken in conjunction with the accompanying Drawings wherein:

FIGURE 1 is a side elevational view of the sealed trench design that may be
used in conjunction with the present invention;

FIGURE 2 is an end elevational view of the sealed trench construction of
FIG. 1 illustrating further aspects of construction of the sealed trench design, and in
particular fhe walls and floor;

FIGURE 2A. is a detailed view of a lower comer of the trench construction

" of FIG. 2;

FIGURE 2B is a detailed view of an upper corner of the trench construction
of FIG. 2; ' ’
FIGURE 3 is a side elevational schematic representation of a length of
pipeline utilizing a bore pit and a profile thereof;
FIGURE 4 is an end view of the bére pit and trench system shown in FIG. -
3; . ' '
FIGURE 5 is a top view of the bore pit and trench system shown in FIG. 3;
FIGURE 6 is a top view of the bore pit and trench system in accordance

with an embodiment of the present invention;

FIGURE 7 is a cross-sectional view of a spill containment pipe and pipeline

" in-accordance with an aspect of the present invention;

FIGURE 8 is a side elovational view of a connection between the: spill
containment pipe and a steel pipe;

FIGURE 9 is a side elevational view of a connection between two spill
containtment pipes; and

RIGURE 10 is a perspective view of the spill containment pipe.

DETAYLED DESCRIPTION
It has been found that the trench system including a spill containment
pipeline of the present invention can minimize exposure of the earthen region

below and above a pipeline to pipeline spills. In that regard, the present invention
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includes several aspects. The pipeline may, in some instances, be encased in a
pipeline trench comprising an elongate sealed vault as shown in U.S. Patent
Application No. 10/703,861 . (bereinafter the parent application) 1o prevent leakage
into the surrounding area. In applications where the sealed vault is not practicable,
a spill containment pipe, such as a High-Density Polyethylene (JIDPE), may be
used to encase the pipeline. The spill containment pipe contains spillage and routes
the leaking fluid to another area, i.e., a bore pit. The bore pits (typically on the
order of eight feet wide and 25-30 feet deep as shown in certain embodiments) are
located at specific areas along the pipeline in flow communication with the pipeline
trench for containing large amounts of leakage flowing from either ‘the pipeline
trench of fhe spill containment pipe. For instance, if a leak occurs along the
pipeline, the leaking fluid flows into the sealed vault or the spill containme:zﬁ pfpe-
The sealed vault acts as a conduit to direct the fluid to the lowest elevation area

{e.g., a bore pit). The bore pit is capable of containiog a relatively large amount of

leakage relative to the same length of the sealed vault.

Depending on the topology and geology of the surrounding area, subsurface
coutainment, such as a bore pit, may not be an optimal solution. - As such, an
above-ground containment area may also be used. In an abova-groun& _
containment implementation, berms or diked areas are utilized to contain spillage

into specified areas. Therefore, any leakage from the pipeline fills the sealed vault,

and when the sealed vault can no longer contain the spill, the fluid percolates up to

the surface. The fluid at the surface is directed and pooled by the berms to prevent
secpage info the surrounding area. Above-ground containment areas work well in
rolling terrain where gravity assists the pooling and flow of fluids. A variety of
arrangements of the sealed vault, bore pits, and above-ground containment aréa
may be utilized to suit the terrain inchading flow valves for allowing the flow of
water from the berms but not the flow of select fluids such as those containing
hydrocarbons which can damage the environment. '

Referring now to the drawings, FIG. 1 illustrates a side elevational view of
the trench system 100 that may be used in conjunction with embodiments of the
present invention. A sealed vault 101 of the trench systemx 100 is on the order of
four feet wide and ¢ight feet deep, however, other sizes of trench systems 100 may
be implemented depending on the topography and geology of the surrounding area
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and the size of the pipeline 102. The construction aspects include a select bedding
104 disposed beneath the pipeline 102, a leak detection conduit 106 adjacent the
pipeline 102 {seen more ciearly in FIG. 2), select bedding 104 above the pipeline
102, and select backfill 108 atop the bedding 104 atop the pipeline 102. The leak
detection conduit 106 provides a means of placing a sensing cable capable of direct
detection of a hydrocarbon material via direct contact of the cable by any leaked
hydrocarbon substance in the sealed vault 101. At various intervals along the

pipeline 102, a junction box may be placed at or near ground level above the

_pipeline 102. The junction box provides means for momitoring and/ot testing,

and/or replacement of the leak detection cables and circuits. A power conduit and
a sensor conduit exit the junction box and travel down to the pipeline 102. The
sensor conduit and the power conduit may be adjacent the pipeline 102 for sensing
released hydrocarbons by direct contact. The conduits may be made of simple
polyvinyl chloride (PVC) pipe. The power conduit is a solid wall design and the
sensor conduit 18 made of "well screen” pipe, i.e., the pipe has minute slots cut into
it to allow liquid to contact the leak detecting cable, but the slots are finc enough to

- keep sand and gravel out of the conduit. ‘I‘yco Thermal Controls of Menlo Park,

CA manufactures conduit that is suitable for the power conduit and the sensor-
conduit.

Cathodic protection by impressed current relies on current from an outside
power source Being impressed on the pipeline 102 by using ﬁ ground bed and a
power source to prevent galvanic corrosion of the pipeline 102 by moisture and
electrolytes in the earth or soils around the pipeline 102. The backfill 108 and
bedding 104 contain sufficient latent amounts of moisture as to aid the required
current conduction path in order for the cathodic protection system to perform as
required. Metal is not used to form the trench system 100 or sealed vault 101 in
order to allow the impressed cument to pass through the sealed vault' 101.
Although impressed current may be used for providing cathodic protection, other
methods or systems of cathodic protection may be utilized.

The backfill 108 and bedding 104 are selected and graded to provide a high
permeability fill with an interstitial void space capable of liquid capture and
containment. The bedding 104 includes pea-size gravel and the select backfill 108
includes crushed and graded limestone with a porosity of the backfill interstitial
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space exceeding 40%. An upper barrier 110, typically made of concrete, is placed
thereover, and the remaining portion of the trench is filled with compacted backfill
forming a ditch crown 112. The backfill utilized in forming the ditch crown 112 is
typically low permeability material which serves to inhibit the infiltration of
raipwater info the trench system 100. The ditch crown 112 is shaped to prevent the
rainwater from accumulating in the vicinity of the trench system 100.

The ﬁpper barrier 110 is four inches thick and dyed red, however, other
thicknesses and dyes may be used. The upper barrier 110 is dyed red m order to
alett third parties that migﬁt excavate in the pipeline right-of-way to the presence of
a manmade structure below. In addition to the upper barrier 110,' a lower barder
114, also typically of concrete, provides an impermeable floor to prevent liquids
transported through the pipeline 102 from leaking into an area below the pipeline
102.

Referring now to FIG. 2, there is shown an end elevational view of the
sealed vault 101 of FIG. 1 illustrating further aspects of construction of the ueﬁch
system 100. The side walls 116, the lower barrier 114, and the upper bamer 110
are gealed to form the sealed vault 110 that houses the pipeline 102. The trench is -
excavated and any features (e.g., fissures, voids, etc.) along the side walls are
identified for possible attention. When necessary, the features are filled to reduce
the likelihood that leakage from the pipeline 102 may permeate the side walls 116
and enter any »such feature. By sealing the features, a high degree of sealmg
protection is achieved in the trench, '

For example, in some geographies, varying degrees of secondary

dissolution form a honeycomb or vugular porosity in a somewhat random pattern

throughout the strata, thereby potentially penetrating side and bottom portions of
the tremch. The vugular porosity often functions as a recharge feature that carries
groundwater eventually feeding an aquifer or other body of water. Therefore, it
may be necessary 1o seal all such features to prevent any leakage from mixing with
groundwater. Large features of the trench are filled with rock and spot cemented
prior to applylng shotcrete to the side walls 116 in order to provide a fluid seal and
a firm foundation for the adhesion of the shotcrete. The features in the trench may
also be sealed or filled by utilizing grout, gravel, cobbles, etc. depending upon the
size, configuration and orientation of the void or fissure. In addition, various other
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pipeliﬁes, such as storm drains, may cross the path of the pipeline 102 and sealed
vault 101. In these cases, the joints of the storm drain are grouted and the exterior
of the storm drain is sealed with shotcrete.

The side walls 116 are formed of shotcrete which adheres to the sides of the
trench. Shotcrete is a mixture of aggregate, cement, glass fibers, 'and water with
other additives that is sprayed into place under pressure with a select quantity of
moisture in the mixture. This application allows the shotcrete to be sprayed on the
side walls 116 rather than poured in place using forms. The shotcrete may be
applied as a wet mix or a dry mix. The dry mix system transfers a dry mix of
aggregate and cement through a hose where water is added at the nozzle. The wet

mix system pumps a low slump concrete through a hose where air is added at the

nozzle. The dry mix system is commonly known as “gunite”. To increase the

strength of the side walls 116, the shotcrete mixture may be applied with a

relatively low moisture confent via the dry mix system, although the wet mix

~ system may be used in addition to or in lien of the dry mix system. The side walls

116 are formed prior to the lower bartier 114 in order to facilitate the sealing
between the side walls 116 and the lowex barrier 114.

As seen more clearly in FIG. 2A, the lower barrier 114 is disposed agamst
the shotcrenercoated side walls 116 of the trenchi system 100 with a bonding agent
118 disposed therebetween. The bonding agent 118 is placed on the side walis 116

to further facilitate the bonding between the lower barrier 114 and the side walls
" 116. The bonding agent 118 may be an epoxy adhesive capable of accommodaﬁng

movernent within the trench. For example, a bonding agcnt such. as “Sikadur 32 Hi
Mod™ has been found to be éeffective.

To effect further sealing imtegrity of the trench, a spray-app:lied
polyurethane joint seal 120 is disposed along the side walls 116 and lower basrier
114 of the trench, after installation of the lower barrier 114, paxticularly along both
side walls 116 extending outwardly therealong, The joint seal 120 méay be sprayed
anywhere along the length of the side walls 116, however, the majority of the joint
seal 120 may be sprayed in the lower corners of the tretich systern 100 and
feathered out onto the side walls 116 and the lower barrier 114 about ten inches.
At the joint of the side walls 116 and lower barrier 114, the thickness of the joint
seal 120 is approximately between the Tange of 90 to 125 mils, i.e., 1 mil=1/1000%
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of an inch, however other thicknesses may be utilized. The joint seal 120 is
feathered out to a thickmess in the range of 40 to 90 mils on the side walls 116 and
the lower barrier 114. By feathering out the joint seal 120 and varying the
thickness, a durable seal with high adhesion is obtained. If the trench system 100
ever were to experience movement due to settling and shifting of the surrounding
area, when utilizing the feathering technique, the joint seal 120 maintains adhesion
to the concrete during movement without pulling loose from the side walls 116 and
the lower barrier 114.

As shown in more detail in FIG. 2B, to seal the upper portion of the trench

- system 100, in some instances the upper barrier 112 is bonded to the side walls 116

of the trench system 100 with a bonding agent 122. For example, sealing the upper
portion or the trench systemn 100 may prove valuable on approach to bore pits to
prevent upward percolatior of leakage from the pipeline trench. The bonding agent
122 may be similar to the bonding agent 118 applied at the lower porfion of the
side walls 116, After the lower ﬁonién of the sealed vault 101 has been properly
sealed, backfill 108 is loaded into the sealed vault 101 to a predetermined height
and the bonding agent 122 is applied to the side walls 116. The upper barrier 110
is then poured an& adheres to the side walls 116 to prevent seepage of rainwater
into the sealed vault 101 as well as seepage of fluid from the pipeline 102 into the
surrounding area.  The use of a bonding agent 122 in this location may vary in
different parts of the trench- system 100 és the likelihood of hydrostatic pressure
from fluid collection varies. ‘ ‘ '

As previously described, it is not necessary for all locations to include an
upper barrier 110. In some areas an above-ground containment region may be
desired, in which case an upper barrier 110 would not exist. In the above-ground
containment region, the upper barrier 110 is not formed so that leaking fluid may
flow to the surface for above-ground containment and later recovery.

Referring now to FIG. 3, there is shown a trench systemn 100 inéluding a
bore pit 302 which may be utilized in the construction of the trench systemm 100.
Bore pits 302 may include backfill, however, the backfill is eliminated in FIG.3 for
clarity. In certain instances, the elevation of the pipeline 102 is varied to
accommodate geographical aspects, such as roads aﬁd the like. When utilized for

crossing under a roadway, railway, or similar feature, a steel casing pipe may be
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utilized to facilitate installing the pipeline 102 under the roadway. As previously
mentioned, bore pits 302 are utilized to construct a bore for extending the pipeline
at locatiops where surface excavation is impractical or undesirable. In some
instances the bore pits 302 may be on the orxder of 25-30 feet deep, however, other
depths may be utilized depending on the terrain encountered. The bore pit 302 may
be sealed off by a partial or full trench plug 304. The trench plug 304, whether
partial or full, is typically formed of cement, however, other materials that are not
substantially permeable to liquid may be utilized. The trench plug 304 prevents
pipeline 102 fluid from leaking to other areas. The bore pit 302 also provides a

+ region adapted for accumulation of any pipeline spill that may occur. The bore pit

302 may be filled with backfill or bedding in a manmer similar to that of the sealed
vault 101 shown in FIGs. 1 and 2. The; bore pit 302 may house one of more
supports 306 to bolster ﬁp the pipeline 102." A drain pipe 308 and a vent pipe 310
may also be included in. the trench system 100. The drain pipe 308 provides a
means for inspection ﬁnd removal of fluid. The vent pipe 310 is attached to each
end of the casing pipe 316 below a road bore. One utility of the vent pipe 316 is to
allow mounitoring of the interstitial space between the pipeline 102 and the casing
pipe 316 for the presence of a leaked select fluid or water, .

The upper barrier 110 may not extend the entire width of the bore pit 302
(shown in FIG. 4). A layer of top soil ‘312 may form a barrier that, due to
appropriate packing and/or grading, will divert and/or absorb ﬁtq in order to

_inhibit substantial infiltration of the water into the bore pit 302, which is filled with

backfill, as described herein.

As illustrated in FIGs. 3A and 3B, the side walls 116, lower barrier 114,
and upper barrier 110 may be sealed as set forth above with respect to FIGs. 24
and 2B. The bore pit 302 includes a partial upper barrier 110 for preventing third
party damage. However, it is possible to utilize a bore pit 302 without an upper
barrier 110 so that the fluid flows into an above-ground containment area.

FIGS. 4 illustrates an end view of the bore pit 302 and trench system 100.
As shown, the sealed vault 101 includes an upper barrier 110 and a Jower barrier
114. The sealed vault 101 is also partially sealed from the bore pit 302 with the
trench plug 304. The pipeline 102 leaves the sealed vanlt 101 and descends into
the bore pit 302. The pipeline 102 is supported by supports 306 and the interior of
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the boré pit 302 may be filled with bedding and backfill (not shown). The sealed
vault 101 is topped with a ditch crown 112 for preventing rainwater from pooling
above the trench system 100. The bore pit 302 may not include an upper barrier
110 that extends the entire width of the bore pit 302. Instead, a geotextile cloth 314
may be placed over the backfill and top soil 312 is posittoned on the geotextile
cloth 314. The geotextile cloth 314 prevents the top soil 312 from migrating into
the backfill and reducing the capacity of the bore pit 302. As previously
mentioned, the top soil 312 is disposed to absorb water or 1s packed sufficiently to
prevent substantial amounts of water from infiltrating into the bore pit 302.

FIG. 5 illustrates a top plan view of the bore pit 302 and the construction
thereof. The pipeline 102 travels through a sealed vault 101, into a bore pit 302,
and to a second sealed vault 101. As shown, the upper barrier 110 spans the entire
width of the sealed vaults 101, but does not span the entire width of the bore pit
302. The geotcxﬁie cloth 314 and the top soil 312 are implemented for reducing
the infiltration of water into the bore pit 302. Fluid leaking from the pipeline 102
housed within the sealed vault 101 may flow into the bore pit 302 for containment.
The drain pipe 308 is utilized to monitor the fluid level and may also be us=d to
remove the leaking fluid or groundwater that has seeped into the bore pit 302. The
trench plug 304 creates a seal that prevents leakage flowing into the bore pit 302
from traveling further down the trench system 100 into, for example, another
sealed vault 101.

Referring now to FIG. 6, a top view of the bore pit and trench system in
accordance with an embodiment of the present invention is illustrated. As
previously shown in FIG. 5, the pipeline 102 travels through a sealed vault 101 and
into a bore pit 302. In this embodiment, instead of flowing into another sealed
vault, when the pipeline 102 exits the bore pit 302, the. pipeline 102 is surrounded
by an outer spill containment pipe 500. The outer spill containment pipe 500 may
be formed of HDPE or other material with similar characteristics.

In the preferred embodiment, the outer spill containment pipe 500 is formed
of HDPE having a pressure rating of 50 pounds per square inch gage (“psig”) in
continuous hydrocarbon service and 100 psig in water service. The manufacturer
estimates burst pressure for the outer spill containment pipe 500 (2) in the case of a
slow pressurization at 500 psig, and (b) in the case of a rapid pressurization in
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excess of 360 psig. The outer spill containment pipe 500 end seals are rated for
approximately 20 psig. In the event of a release, the fluid leaving the pipeline 102
would enter the outer spill containment pipe 50C¢ at atmospheric pressure. As the
release volume increased within the outer si)ill contaimment pipe 500, the pressure

would build briefly until the pressure reached approximately 20 psig, when the end

. seal would be displaced and allow the release to flow into the containment area.

The outer spill containment pipe 500 also possesses the flexibility to conform to the
contours of the steel carrier pipe across uneven terrain.

The upper bérrier 110 does not span the entire width of the bore pit 302 and
the upper barrier teominates at the end of the bore pit 302. The geotextile cloth 314
and the top soil 312 are implemented for reducing the infiltration of water into the

‘bore pit 302. Fluid leaking from the pipeline 102 housed within the outer spill

containment pipe 500 may flow into the bore pit 302 or another location for

'_contaimnent. The drain pipe 308 is utilized to monitor the fluid level and may also
‘be used to remove the leaking fluid or groundwater that has seeped into the bore pit

302. The trench plug 304 creates a seal that prevents leakage flowing into the bore

pit 302 from traveling further down tﬁe trench system 100 into, for example,

another sealed vault 101. ‘
The outer Spill containment pipe 500 may be employed when the use of the

- permeable trench backfill is not beneficial. For example, the benefits of the

permeable trench backfill are negated in the presence of perennial gfoundwatex
which would keep the backfill saturated and reduce or eliminate its ability to -
contain a product release. Therefore, to prevent product leakage, the outer spill
containment pipe 500 surrounds the pipeline 102 and conducts any release from the
affected area to a contajnment area not affected by perennial groundwater. The
containment area may be a bore pit 302, bermed or diked area, etc. In addition, the
outer s_pill containment pipe 500 accommodates leak detection conduits withoui;
hindering their effectiveness.

Referring now to FIG. 7, a cross-sectional view of a spill containment pipe
and pipeline in accordance with an aspect of the present invention is illustrated.
Since the pipeline 102 is typically lifted by heavy equipment utfli:dng lifting straps
while assembling the casing segments, a leak detection power conduit 502 and a

. lealg detection well screen copduit 504 are, in the preferred embodiment, located
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near the top of the pipe (between the 10:00 and 2:00 o’clock positions) to avoid
crushing the conduits 502, 504 with the lifting tackle. Although the preferred
embodiment positions the conduits 502, 504 pear the top of the pipeline 102, it is
within the scope of the present invention to place the conduits 502, 504 anywhere
along the pipehne 102, including a lower portion of the pipeline 102. ‘

Installed on an outer surface of the pipeline 102 is a centralizer ring 506.
The centralizer ring 506, in the preferred embodiment, is formed as a bolt-on ring,
although other means of securement may be used. The centralizer ring 506
prevents the pipeline 102 from resting directly against the outer Spill containment
pipe 500. Along an outer surface of the centralizer ring 506 and/or the pipeline 102
is a galvanic anode ribbon 508 formed of zinc or maguesium for caﬂxoqic

‘protection. Although the outer spill containment pipe 500 is designed to zemain
_dry within the interior, the galvanic anode tibbon 508 provides protection should

moisture infiltrate the interior of the outer spill containment pipe 500. The
galvanic anode ribbon 508 includes lead wire connections that terminate above

ground at junction boxes. The junction boxes allow fluid levels within the oufer

- spill containment pipe 500 to be moenitored. Copper sulfate reference half-cells

may be installed within the outer spill containment pipe 500 to provide a means for’
reading cathodic protection potentials that are wmonitored through -cathodic
protection test stations associated with the cathodic protection system. In this

- manner the pipeline 102 segments within the outer spill containment pipe 500 are

protected ﬁ'om potential corrosion. ,
Referring now to FIG. 8, a side elevational view of a connection between
the spill containment pipe and a steel pipe is iuustraj:e'd. The outer spill cdptaimnent
pipe 500 may be formed in a variety of lengths, such as 50-foot sections, that may
be joined togéther by fusion welding or flange cormections. These welds are
considered to be as stromg or stronger than the base material, The flange
conuections may be of a lap joint configuration utilizing formed stub ends coupled
with flange rings. In the preferred embodiment, the stub ends may be formed of

. HDPE and the flange rings may be formed of steel.

As illustrated in FIG: 8, the outer spill containment pipe 500 may be fused,
at a butt fusion joint 800, to a flange adaptor or stub end 802. The stub end 802 is

comnected, via a flange connection, to a steel pipe 804. The flange connection is
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provided by the stub end 802, a steel flange 806, and a connector 808. In the
preferred embodiment, the connector 808 is a nut, washer, and bolt, however other
means of connection are possible. The steel flange 806 is comnected to the steel
pipe 804 by a weld 810,

Referting now to FIG. 9, a side elevational view of a connection between
two spill containtment pipes 500 is illustrated. A first spill containment pipe 500 is
fiised to a stub end 802 at a butt fusion joint 800 in a manner similar to that set
forth i FIG. 8. The stub end 802 is connected to another stub end 802 of another
section -of a spill comtaimment pipe 500 at a flange commection. The flange
conmection js secured by a connector &08 in a manner similar to that of FIG. 8.

Referring now to FIG. 10, a perspective view of the spill containment pipe
is illustrated. " A trench 1000 houses the pipeline 102 and surrounding spill
containment pipe 500. At vatious locations a irench plug 304 may be utilized to

" prevent flow of leaked product to specific locations. One or more tisers 1002 may

be provided, at some locations, in flow communication with the spill containment

pipe 500. The risers 1002 form, in owe embodiment, tubular members which
‘upstand from the spill containment pipe 500 for facilitating the testing of the

environment around the pipeline 102, and within the spill containment pipe 500.

"The risers 1002 also allow for the extraction of liquids, such as water, if any should

infiltrate the spill containment pipe 500 and hydrocarbons if any should leak from

the pipeline 102 in the event of a release incident. A plurality of risers 1002 may
be utilized in accordance with the principles of the present invention.

One skilled in the-art would understand that aspects of the present invention
need not be implemented throughout the entire run of the pipeline 102, ffom one
endpoint to another. For example, many portions of an area through "which the
pipeline 102 passes may not require a sealed vault 101 or outer spill containment
pipe 500 due to the fact that the soils of the surrounding area may be relatively
ixﬁpermeable to liquid. Therefore, it is not necessary for the side walls 116 and
lower barrier 114 of the sealed vault 101 to be coated with shotcrete and/or cement.
Furthermore, one skilled in the art would readily appreciate that although the
preferred embodiment illustrates side walls 116 and a lower barrier 114 that are
substantially orthogomal, any configuration of trench and walls may be
impleménted without departing from the spirit and scope of the present invention.
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5 * The previous desctiption is of a preferred embodiment for implementing the
invention, and the scope of the invention should not necessarily be limited by this
description. The scope of the present invention is instead defined by the following
clainus.
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WHAT IS CLAIMED 1S:

1. A spill containment pipe system comprising:

a spill containment pipe for capturing a leak from a pipeline‘ surrounded by
the spill containment pipe;

a leak detection system for determining if a leak from the pipeline has
occurmred;

a centralizer ring for preventing the pipeline from directly coniacting the
spill containment pipe; and |

a galvanic anode ribbon for aiding in cathodic protection' of the spill

contamment pipe system.

1 2. The system of claim 1, wherein the leak detection system comprises:
a leak detection power conduit for providing power to the leak detection

system.

3. The system of claimi 1, wherein the spill containment pige is formed

of High Density Polyethylene (HDPE).

4, The system of claim 1, wherein the galvanic anode ribbon is formed
of zine,

5. The system of claim 1, wherein the galvanic anode ribbon is formed
of magnesium.

6. The system of claim 1, further comprising:

a phurality of junction boxes for monitoring a level of fluid within the spill
containment pipe. ‘

7. The system of claim 1, further comprising;
a plurality of copper sulfate reference half-cells for providing cathodic

protection potentials.
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8. The system of claim 1, wherein the spill containment pipe is formed

in fifty foot lengths.
9. The system of claim 1, wherein the spill containment pipe is formed

with a diameter of thirty inches.

10.  The system of claim 1, further compnising:
at least one flange adaptor fused to the spill containment pipe for

commecting with a second section of spill containment pipe or a steel casing pipe.

11. The system of claim 10, further comprising:
a steel flange for connecting the flange adaptor to the steel casing pipe or

. the second section of spill containment pipe.

12.  The system of claim 1, further comprising:
at least one tiser for facilitating testing of an environment sutrounding the

pipeline and within the spill containment pipe.

13. A pipeline protection system for preventing fluid from leaking from

a pipeline to the surrounding environtment, the system comprising:

a spill contaimment pipe for capturing leaked fluid from the pipeline
surrounded by the spill containment pipe; and

a bore pit in select flow communication with the spill containment pipe, the
bore pit for receiving an amount of leaked fluid captured by the spill containment
pipe and directed to the bore pit.

14. The system of claim 13, wherein the bore pit includes an enlarged
trench area in flow communication for containing fluid from the pipeline in a

subsutface arrangement.

15, The system of claim 13, wherein the bore pit comptises:
substantially vertical side walls, the side walls being formed of a

substantially fluid impervious material;
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a lower barrier in engagement with the side walls, the lower barrier being
formed of a substartially fluid impervious materjal; and
a first bonding agent adapted for bonding the vertical side walls to the. lower

barrier.

16.  The system of claim 15, wherein the first bonding agent comprises

an epoxy adhesive capable of accommodating movement within the bore pit.

17. The system of claim 15, further comprising;
a joint seal for providing a fluid impervious seal across a joint between the

side walls and the lower barrier.

18. The system of claim 17, wherein the width of the joint seal
extending from the side walls across the lower barrier is on the order of ten inches.

19. The system of claim 18, whetein the joint seal comprises a spray-

applied polyurethane material,

20. The system of claim 15, further comprising:
at least one support for supporting the pipeline above the lower barrier.

21.  The system of claim 15, further comprising:

backfill adapted for positioning at jeast ove of around and above the
pipeline, the backfill permitting fluid within the bore pit to propagate through
interstitial regions therebetween. '

22.  The system of claim 15, further comprising:
an upper barrier extending across the side walls and above the backfill, the
upper barrier for preventing fluid from exiting or entering the bore pit.

23. A method of creating a containment system adapted for containing
at least 4 predetermined volume of fluid released from a pipeline disposed therein,

the method comprising the steps of:
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excavating a trench in a ground area for housing at léast a portion of the
containment system,;

positioning a centralizer ring around the pipeline;

placing a leak detection system substantially contacting the pipeline for
determining if a leak from the pipeline has occurred;

placing a galvanic anode ribbon substantially éontacting the pipeline for
aiding in cathodic protection; v

encasing the pipeline with a spill containment pipe for capturing a leak
from a pipeline; and '

placing the encased pipeline within the excavated trench.

24.  The method of claim 23, wherein the step of placing a leak detection

éystem comprises:
placing a leak detection power conduit at an upper portion of the pipeline;

and

placing a leak detection well screen conduit at an upper portion of ‘the
pipeline.

25.  The method of claim 23, further comprising the step of:

forming a bore pit, the bore pit being an enlarged subsurface contaimment
area.

26.  The method of claim 25, further comprising the step of:
directing leaked fluid through the spill containment pipe into the bore pit.
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