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For ewor d

Denson Engineers, Inc. was comm ssioned by Avondale Shipyards to perform
a study of industry standards relating to purchasing, handling and
storing of tubular goods. This study was perfornmed under the direction
of M. RA Price, Manager, rR&D Qperations Avondale. Also directly
involved in the coordination were Gen Briggs, Assistant Manager
Wrehousing, Materials Control Department; and \Myne Kraemmer, Materi al
Coordinator, Pipe Rack Unit and other Avondal e Shipyards departnental

managers.

Addi tionally, gquidance and support for this study were provided by M.
E.A  Blanchard, Goup Vice President and M. EE. Blanchard, Vice

Presi dent Production.

The purpose of this study was to evaluate various pipe purchasing,
handling and storage practices in the shipbuilding industry. Fromthese
eval uations, recomendations were made for reducing material costs and
I mproving productivity in accordance with the objectives of the National
Shi pbui I ding Research Program under the aspects of the Merchant Marine
Act of 1970.

This project is one of many now jointly funded by the Departnent of
Transportation, Maritime Admnistration and the United States Navy, cost
shared by Avondale Shipyards, through SNAVE Panel SP-1/3 Shipyard

Facilities and Environmental Effects.

Executive Sunmmary

Denson Engineers, Inc., at the request of Avondale Shipyards, has
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conducted a study of standard shipyard pipe purchasing and handling

practices. This study included consulting with nembers of Avondale's
management, Material Control and Plant Engineering and Mintenance
Department, as well as, with several piping suppliers.  This project
resul ted in recomendations for shipyard purchasing and handling
procedures of tubular products, as well as, changes in Avondale's

current practices. These recomendations include

a) Order doubl e-random I engths, DRL, for all steel pipe in sizes 2"
through 24".

b) Oder single-random lengths, SRL, for steel pipe in sizes |ess
than 2".

c) Restrict specifications to A-106 steel for |ow carbon steel pipe.

d) Order pipe with square-cut or "plain" ends versus beveled ends.

e) Specify delivery by flat-bed trailer with materials strip |oaded
or in standard bundles.

f) Provide a centralized pipe handling and storage facility.

9) Provide dedicated equipnent at all major pipe handling sites

Applying these recomendations to shipyard operations could result in an
estimated materials savings of $152,350 or 24.5% on Pipe Shop materia
for a typical T.A O construction project. Labor costs for pipe handling
are expected to be reduced by about $64,000 per year through personnel
reductions and reduced equipnent use. Pipe Shop materials are estimated

to represent 80% of the total pipe used for each shipbuilding project.

Costs of inplenmenting these reconmmendations are estimated to be
$510,000. This figure does not include the cost of the property to be

converted into the new pipe handling and storage facility. Assum ng



conpletion of four T.A O. contracts per year, payback for this program

Is estimted to be 9.09 months and the discounted 10 year RO is 132%

It is expected that savings will also result frominproved productivity
in the formof better inventory control, reduced inventory requirenments

and inproved pipe handling capabilities.

This study was applied to Avondale Shipyards, as a test case study.
However, any U.S.  shipyard could review their existing procedures for
pipe requirement, storage and handling and expect a mgjor cost and

productivity inprovenment.

Pl PE_PURCHASI NG _SPECI FI CATI ONS

(enera

In this section, the specifications used for purchasing of netallic pipe
and tubing shal|l be exam ned, |ooking for the nost cost effective
conbination of material costs, handling and storage costs. Wile sone
savings may be possible on any item the overall inpact on project costs
depends on the quantities involved.  Therefore, this study has focused
primarily on the purchase or seam ess carbon steel pipe, types A-53 G.B
and A-106 G.B.  These materials represent the majority of a typica

T.AQ construction project’s Bill-of-Mterials exanined during the
course of this study and listed in Section VII, Appendix. Stainless
steel and non-ferrous pipe will also be discussed, however, welded steel

pi pe and/or gal vanized pipe will be omtted fromthis report due to the
smal | quantities used. Note that the Bill-of-Mterials used in

conducting this study is for Pipe Shop materials only and is estimated



to represent approximtely 80% of the total pipe required for project

conpl etion.

The specifications reviewed include mterials quantities, end
treatnents, lengths and packaging. Each itemwl| be presented with
possible alternatives and savings. ML specifications, pricing
gui delines, and conparative cost calculations are included in the

Appendi x of this report.

Material s

The selection of stainless steels and non-ferrous materials reflect
specific design criteria and no attenpt has been made to alter these
selections. In the case of carbon steel pipe, however, the selection
process should be examned. Current practices include purchases of both

A-53 and A-106 steel pipe according to the job engineering
specifications. These steels are very simlar in their properties though
the A-106 is approximately 5% nore expensive due to tighter restrictions
on quality control. Because of the price difference, A-53 is often
specified instead of A-106 as a cost saving neasure. A look at ml|
pricing guidelines, however, shows that for small quantities this
practice is counter-productive. Wen placing small orders for A-53 pipe,

extra handling charges fromthe mll are incurred which out weigh the

expense of A-106 pi pe.

In addition to materials savings, |abor savings may be achieved by
elimnating the duplicity of handling and storage tasks associated wth
two materials versus a single material. Elimnating the use of A-53

steel would also elimnate the risk of inadvertently substituting A-53



for A-106 during fabrication resulting in inproved quality control. It
Is, therefore, considered acceptable practice and hereby recommended to

restrict purchases to A-106 for all [ow carbon steel pipe.

Quantities

Steel mlls prefer to sell and ship their products in large quantities,
therefore, their pricing is based on large orders. Small orders, |ess
than 5 tons per item are penalized with additional charges for handling
etc. United States Steel defines this itemas "one o.d., wall, surface
finish, end finish and length in one specification or grade and marking

for shipnent at one tinme, to one consignee, at one destination." This
nmeans that each line itemon a B.OM is a separate itemwhen the ml|
determnes pricing. These additional charges are on a sliding scale
where costs increase as the size of the order decreases. Depending on
the order quantity, the additional small order charges add between 5%

and 10% to the price of the order.

There are two alternatives to the mxture of A-53 and A-106 steel pipe
specified on the typical B.OM The first is to substitute A-106 for
A-53 steel pipe whenever the quantity of A-106 of the same dinmensions is
large.  This elimnates or decreases the small order penalties on these
items, but requires that each B.OM be reviewed to determne when

material substitutions are economcally advisable.

The other alternative would be to substitute A-106 steel for all A-53
steel pipe. In conparison to the typical material mxture, utilizing a
single material for all steel pipe would produce a sjzable savings

through reduced small order penalties and sinplified storage and



handling. Wile this option would not cut material costs as much as the
nore refined alternative listed above, it would avoid economc review of
each B.OM and prevent accidental mxing of materials during

fabrication.

It is recommended that consolidation of nmaterials and/or sizes be used
to avoid small order penalty charges whenever possible.  The exclusive
specification of A-106 steel for all mld carbon steel pipe purchases is

an exanple of such a consolidation.

End Treatnents

Standard m |l practice is to furnish either bevelled or square cut end
on extra-strong and lighter pipe at no extra charge. If no preference is
noted by the customer, these pipes are usually bevelled. Pipes with
heavier than extra-strong walls are furnished with square cut ends.

Bevelling of heavy wall pipe is available for an extra charge of 3%to

7% with large diameter pipes having the greatest increase

The extra charge for bevelling heavy wall pipe at the mll is not
justified since the bevels may not be required, at |east one of the ends
may become scrap, and nmost fabrication shops are equipped to bevel pipe
Al'so, fabrication may require something other than the single beve
available fromthe mll.  Odering all pipe with square cut ends is
recormended when ordering frommlls. Specify "plain ends" when ordering

from suppliers inventory.

By specifying "plain ends" on an order a customer sinply states that the

standard end treatnments described above are acceptable.



Lengt hs

A

Industry has several standard practices regarding pipe |engths,
depending on the material and the pipe dianeter. Steel pipe in
nom nal dianeters of 2" through 24" is available in single-random
| engths (SRL), double-random |engths (DRL) or uniform lengths as
specified. SRL indicates a range of |engths between 18 and 25
with an allowance of 5% for lengths of 16' to 18 . However,
suppliers indicate that SRL |engths sel dom exceed 22'. DRLpipe is
general 'y supplied in 38 to 40" lengths, though some variation is
al l owable. The above descriptions of SRL and DRL apply only to
Line Pipe, and much broader variations are allowed if Standard
Pipe is specified. Since there is no difference in cost, the

speci fications should always indicate Line Pipe

Standard |engths of other dianeters and materials differ somewhat.
Smal ler sizes of steel pipe and nost stainless steel pipe are
available in SRL or in uniform 20" lengths. Brass, Copper, Copper
Nickle and other non-ferrous pipe is generally supplied in uniform

| engths of 20" according to industry-accepted ML specifications

In addition to the standards |isted above, pipe of any dianeter or
material can be special ordered in other, non-standard, [engths.
These special orders may attenpt to target a particular length as
in "Alm At XX'" specifications or to restrict lengths to sone
maxi num or mnimum value.  Mbst such orders are subject to cost

extras.

Several options have been investigated regarding the |engths

specified on purchases of steel pipe from2" to 24" in dianeter.



The investigation concentrates on A-53 and A-106 steel pipe as

listed on the B.OM of a typical project.

Cost conparisons are based on pricing per foot as determned from
United States Steel guidelines included as part of the Appendi x.
Costs calculations are based on these typical B.OM quantities
and do not take into account that excess pipe will be placed in
surplus inventory and not charged to the job. For exanple, if 10
of 4" Schedule 160 pipe is required froma 40" DprLjoint, the
remaining 30' would be placed in surplus inventory and not charged
against the project. The calculated costs for purchasing stee
pipe, as listed on the typical B.OM, wusing various |ength

specifications are as follows:

Pur chase Specifications Project Pipe cost
a. 21' Uniform Lengths $618, 704
b. Single-Random Lengths 478, 023
¢. Doubl e-Random Lengt hs 453, 921

These figures indicate that a substantial premumis paid for
purchasing 21' uniform lengths. Material costs could be reduced
approximately 27%by ordering all pipe in DRL. SRL orders woul d

save 23%on naterials.

Material costs are not, however, the only criteria to be
consi dered. Total costs and realized savings in project costs nust
al so take into account the costs of inplementing these alternate
purchasing plans and extra handling and storage costs in the form

of equipment and labor. These inplementation costs are discussed



in detail in later sections of this report.

Sone shipyards who have inplenented automated pipe fabricating
shops, have standardized on 21" uniformlength for all steel pipe
and tubing based on the maxinmum capacity of various pieces of the
shop equi pment. Al'so, the uniform length sinplifies the process of

nesting spool pieces within pipe joints handled by the shop

Switching to the DRL specification would require that each joint
be cut to a predetermned standard length (in half) when delivered
to the yard. Cutting a 38" to 40" section in half would yield pipe
lengths of 19" to 20" which would be satisfactory for use in the
automated pipe shops. |f a 19' length were then adopted for
nesting purposes, the maxinmum drop-off would be 1' per length of
pipe entering the shop with an average of 6". This would amount to
approxi mately 2.6% of each order and nust be deducted from

previously calcul ated savings.

Use of SRL specifications would require an 18' nesting |ength, or
| ess, based on mininum lengths supplied by the mlls.  The excess
pi pe woul d be 'substantial since SRL may run to 25" in length. In
addition, all lengths over 21' would have to be cut to suit the
standardi zed automatic pipe shop equipnment.  Assuming normal
distribution of supplied lengths, it is estimated that 50% of an
SRL order would exceed 21'. Therefore, the apparent material cost
savings of the SRL purchasing plan will be severely dimshed by
the additional costs of required cutting, handling, and excessive

wast e.



The anmount of material left over after nesting cannot be
determined from available data, but is expected to be simlar

regardless of the nesting length standard used.

There are several other length specifications which will be
briefly discussed here. "AimAt XX'" is a specification which

instructs a supplier to try to select sections of pipe near the
indicated length. This specification has no set range of Iengths
other than those applicable to SRL or DRL standard pipe. Also the
percentage of lengths near the target value is unknown. Depending
on the supplier and stocks available, the result may be near
uniformlengths or not better than SRL or DRL; there is no

guarantee of the lengths delivered.

Suppliers may also be instructed to ship pipe wth maxinmum or
mninum | engths. However, when specifying a maxinum |ength expect
the supplier to dunp excess short lengths pulled from other
orders. Likewise, a mninum length specification may include an

abundance of long |engths.

While most suppliers do not charge extra for "Aim At xx'"
specifications, wunless the length is within the SRL or shorter
range, all charge extra for specifications of maximumor mininmum
lengths. These specifications are not recommended due to the

uncertainty of the lengths which will be delivered.
Length specifications for steel pipe in sizes less than 2" are
sonewhat different than those of the larger sizes. Because smal

dianeter pipe is produced on a tubing mll rather than a pipe mll
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long lengths, in excess of 25, are not available. Industry
standards are SRL, as described earlier; and 20" uniform |engths

al though the 20" lengths are an extra cost item The 217 uniform
length for small pipe is also a special order with extra costs
attached. Due to the volume of pipe used by shipyards, sone
suppliers now stock the 21' uniform lengths and charge only a 5%
premum for such orders. This is based on the suppliers ability to
also sell 21' lengths to their other clients who would normally
purchase 20" lengths. Wile savings of 5% may not represent a
large dollar total, there appear to be no extra expenses in
switching to 20 uniformlengths or SRL. Pipe in the smaller than
2" range is not usually handled in the automated pipe shop,
therefore, the occasional long lengths of SRL should not be a

probl em

SRL is the only standard length available in stainless steels but,
it differs slightly fromthe previous description. Pipe sizes 2"
and |arger generally fall within a range of 20° to 21' while
smal | er sizes range between 17° and 24'.  Suppliers contacted
estimate the extra charge for uniform21' lengths at 15% as
stainless pipe is not processed through the automated pipe shop
there is no reason to require the 21' uniformlengths at such a

prem um pri ce.

Non-ferrous pipe such as copper, copper-nickle, and brass are
usual 'y ordered according to ML specs and as such there is little
to be said regarding purchases of these itens. The standard
sections are a uniform20" in length though brass is also

available in 12' uniformlengths. Variations from these standards

-11-



6.

Shi pp

woul d result in extra charges and are not recomended

ng and Handling

Packaging of pipe of tubing is used to aid material handling or to
protect the produce from damage. Quantities of small diameter pipe
or tubing nmay be bundled or crated for easier handling of a
flexible or fragile item Special metallurgy or surface finishes
may also require packaging to prevent damage. Steel pipe in
diameters of 2" or nmore is not generally bundled, though sone
mlls wll provide secured |ifts for pipe sizes up to 5" in
di ameter. Customer specified packaging other manufacturers

standard practice is a cost extra to be avoided, especially on DRL
| engt hs which nust be separated for cutting at delivery. An
excerpt fromthe US. Steel price guide, attached in the Appendix,

shows the standardized bundling and packaging avail able.

Purchase orders shoul d specify strip loading of all shipped |oose
pipe. Strip loading consists of |oading pipe in layers, large
dianeters generally on bottom wth tinmbers inserted to separate
layers of individual itens. Large quantities may be separated into
several layers. This facilitates unloading by either forklift or
crane and slings. Packaged items may then be |oaded on top of the
strip loads. This formof loading is usually available at no extra

cost.

Delivery by flat-bed trailer truck should be specified on all

orders. Flat-bed trailers are readily available at no extra charge

while the supply of flat rail cars my be limted causing delays
-12-



in shipnent. Locating flat rail cars with bulkhead ends, as
required by mlls for some shipnents, is nore difficult and may
cause considerable delays. Gondola rail cars are to be avoided as
they are difficult to unload. Likew se, closed trailers should be

specifically excluded due to the difficulty in unloading.

D. The specification of 21' uniform lengths has no effect on handling
of pipe deliveries. However, purchasing SRL and DRL |engths
increases handling costs in several ways. Al SRL and DRL pipe
nust be off-loaded, sorted, fed to a cutting station, cut, and
moved to storage.  Transporting pipe to the cutting station and
cutting the pipe represents additional handling not applicable to

any uniform length pipe.

The cost of installing the cutting station is an extra expense
which will be reviewed in a later section. Aso, as it is
desirable to unload a truck as quickly as possible, SRL and DRL
pipe may have to be placed in tenporary storage until it can be

cut, thus increasing handling and storage requirenent.

1. Vendors Cont act ed

A The follow ng suppliers of steel pipe were contacted in regard to

this study. Copies of correspondence are included in the Appendix.

ARMCO, Inc.

VWite Station Towers
5050 Popul ar, Suite 1028
Mermphi s, TX 38117
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Babcock & W cox

Tubul ar  Products Division
Post Office Box 401
Beaver Falls, PA 15010

@l f Supply Conpany, Inc.
Post Office Box 569
Harvey, LA 70059

Standard Supply & Hardware Conpany, Inc.
832 Tchoupitoulas Street
New Orleans, LA 70130

U S. Steel Corporation
Post Office Box 1590
Houst on, TX 77251

Van Leeuwen Pipe & Tube Corporation
Post Office Box 99
Bel [ e Chasse, LA 70037

Vinson Supply Conpany
Post Office Box 164
Harvey, LA 70059
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B. The follow ng suppliers of stainless steel and non-ferrous pipe were

contacted in regard to this study.

Al askan Copper Conpany
Post Ofice Box 3546
Seattle, WA 98124

Arco Metals Conpany
Post Ofice Box 800889
Dal | as, TX 75380

Industrial Metals Conpany
Post COffice Box 10507
New Ol eans, LA 70181

w & 0 supply
1406 Deal ers Avenue
New Orleans, LA 70123

Youngst own Vel ding & Engineering Conpany
Post Office Box 2461
Youngst own, OH 44509
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I'V.

Pl PE_HANDLI NG

Concept s

The specifications for purchasing pipe have an influence on the
nost efficient manner of handling and storing the pipe. The pipe
length, the way it is |loaded and delivered, the variety of
materials, etc. all determne how the pipe is best handl ed.

Several plans and options are discussed in this section

The sinplest plan would have all pipe delivered directly to the
fabrication shops and stored at the point of use. This assumes
that adequate storage area and pipe handling equi pment are

avai lable at each location. Space limtations at various |ocations
my require the use of storage racks versus flat storage or that
pipe lengths be restricted. Equipment used to handle the pips may
be non-dedicated, borrowed from other uses, with possible
availability problems or dedicated solely for this purpose, which
Is generally more costly. In addition, the pipe handling equi pment

may be novable or fixed.

Movabl e equi pment such as forklifts and various types of nobile
cranes woul d be able to service nultiple storage areas while
pedestal and gantry cranes would be site specific. In confined
areas, front-load forklifts may have difficulty maneuvering
carrying long pipe lengths, side-load units though not as
restricted my also have problems with DRL joints. Cranes may be
able to avoid some of the linitations of forklifts in tight

quarters, however, the use of storage racks is more conplicated

-16-



for cranes than for forklifts. Also, while both forklifts and
crane performwell unloading flat-bed trailers and rail cars, a
crane is preferable for receiving gondola-type rail cars and a
forklift is better at unloading van-type trailers should such

modes of delivery be required.

Wiile this plan conveniently maintains supplies near the end
users, it also can result in the scattering of pipe inventory.
Scattered inventory is nore difficult to control and some ability
to transfer material between shops or projects may be |ost,

requiring an increase in materials mintained on hand.

The alternative to receiving and storing materials at the
fabrication shops is to provide a centralized pipe handling
facility. Ideally, this facility would be adjacent to the shops to
mnimze transportation costs, but the prime requirenent is to
find a location which provides adequate space for handling and
storage of the total inventory. Flat storage is preferable to
racks in that it is equally accessible to crane or forklift and
does not require the construction, maintenance, and hazards
involved with pipe rack. It should be noted that specifying rail
car delivery will restrict site selection to those with access to
rail service while truck delivery would be quite flexible. The
facility should be furnished with equi pment capable of unloading,
storing, preparing if necessary, and distributing all pipe
required by the fabrication shops in a tinmely manner. As discussed
earlier, this equipment may be dedicated or borrowed, nmohile or
fixed, however, a centralized facility will generally handle a

sufficient volume to justify dedicated equipnent.  Pedestal or
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gantry type cranes which require little ground area may be used to

maximze storage area

| nproved inventory control and the ability to shift materials as
projects demand, should result in reduced inventory and accounting
costs. In addition, the increased space available to a centralized
facility allows handling of pipe in DRL lengths which is the |east
expensive way to purchase pipe. Provisions can also be nade to cut
or otherwi se prepare the pipe prior to distributing to the shops.
These requirenents may arise fromsuch things as a shipyard s use
of an automated pipe fabrication shop with restrictions on maxinmm

pi pe lengths.

Assuming that steel pipe will be ordered in double-random |engths

this section addresses the necessity to cut the pipe as it
arrives, prior to being placed in the storage area. Typically this
wll require one cut per DRL pipe joint with not nore than 5%
requiring two cuts, those over 42° in length. Several neans of
cutting the pipe, 2" to 24" diameter, are listed below Literature

on this equipnent is included in the Appendix.

a) Rotary stone saw, requires manually rotating pipes over
approximately 4" in diameter
b) Power hacksaw, electric or pneunatic.
c) Qillotine saw, reciprocating blade saw
d) Traveling rotary saw, automatically feeds around pipe cutting
as it goes.
e) Band saw, (vertical or horizontal).

f) Qutting torch, manual or automatic.

-18-



O the above cutting nethods, items b, ¢ and d should be avoi ded
for production quantities of work. 24" dianeter is the maxinum
al | owabl e on the power hacksaw and the cut is subject to
deformation of the blade. Speed is fairly slow and bl ade usage
high. The guillotine saw makes a better cut than the hacksaw, but

is slow and awkward to handle. The traveling rotary saw makes a
reasonabl e square cut but is quite slow, requiring over thirty
mnutes to cut a 24" XS pipe. These nmethods are best suited to

limted service where portability is inportant.

The use of a rotary stone saw is acceptable for pipe dianeters to
4", but the need to manually rotate larger pipe is slow and |abor

| nt ensi ve.

Cutting pipe with a torch is relatively fast, a 24" XS pipe can be
cut in five mnutes manually, less using an automatic torch. Torch
cutting may |eave a rough edge and squareness could be a problem
when cut manual ly. However, a torch may also be used to bevel pipe
ends while cutting, an option only the traveling rotary saw can

mat ch.

By far, the superior cut is nade using either vertical or
horizontal band saw. Band saws checked can remove fifteen square
inches of material per mnute, cutting a 24" XS pipe in
two-and-a-half mnutes. The resulting cuts are both square and
snooth.  Production can be increased by cuiting groups of snal

pipe at one time, reducing |abor costs.
Pipe purchasing specifications will affect pipe storage and -20-
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handling. Purchasing two grades of pipe instead of a single grade
neans that space must be provided for separate storage of each
grade. Handling costs wll increase since handling two small
quantities of pipe will not be as efficient as handling one |arger
bundle. Also, for simlar materials, controls nust be worked out

to prevent mxing of the materials. An exanple of this situation
would be the purchase of both A-53 and A-106 steel pipe as

di scussed earlier.

Cost Estimates

A This section contains estimated costs for utilizing the
centralized pipe storage and handling concepts presented above.
Estimates are included for materials, equipment, installation and
operation expenses, however, site preparation has been omtted due
to wde variations in real estate prices and conditions. These
estimates are based on average costs in the New Orleans, Louisiana

area. See Appendix for calculations.

B. Assuming a suitable parcel of land has been acquired and that
clearing and filling are conplete, the following are estinated
costs for converting the land to use as a pipe storage area. T™W
options exist for pipe storage, either flat storage on concrete
slabs or stacked storage in vertical pipe racks. Using a list of
normal pipe inventory provided by Avondal e Shipyards, a price for
each option was determined. A copy of this Iist appears in the
appendi x for conparison to inventory held by other shipyards. The
estimated cost of pouring and finishing the concrete slabs is

$85,000. The price of typical pipe racks to provide vertica
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storage of Avondale’s normal inventory is estimted at $370, 700.
Wil e actual costs will vary with the volume of pipe naintained at
each shipyard, the conparative cost advantage of the concrete

slabs should change little.

Handling costs include all equipnment and |abor needed to receive,
store, and distribute the pipe. ashas already been discussed, a
consi derable savings is possible by buying DRL | ength pipe.
Therefore, handling equi pnent shoul d be selected based on the DRL

requirenent.

Front-loading forklifts are not designed for carrying extremely
wide items and nmay have considerable nmaneuvering problens when
transporting 40" lengths of pipe. Side-loading forklifts are
better able to deal with long lengths as they hold the pipe
parallel to the direction of travel, however, the excessive
overhand at the ends of the forklift would limt their
manuverability. Either of these pieces of equipment require open
ai sl es between the slabs or pipe racks for access and possibly
wider areas for turning, etc., therefore, they are not recomended
for use in the storage. A forklift may be useful for unloading
shorter pipe lengths at various distribution points, the
fabrication shops, etc. if space allows. A side loading forklift
of 5 ton capacity costs approximately $71,000. A front |oading
machine of equal capacity can be purchased for $30,000 -$35,000.

As mentioned, above a forklift is not reconmended for use within
the pipe storage area. Instead a crane is preferred for this

service. However, a tracked or rubber tired crane wll also
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Vv

require access aisles, though fewer, since the crane can reach
across several slabs. Reconmended is a gantry type bridge crane.
It requires only two narrow aisles to acconmodate its supporting
rails allowng full utilization of available space for storage

yet its nobility allows access to a much greater area than a fixed
crane. Estimated cost of a 10 ton capacity crane with 20" lift and
65 span is $175,000. A pair of rails for the crane cost

approximately $65 per foot, installed.

The cost of cutting pipe at the storage area includes the price of
a saw, the construction of a saw shelter with utilities and
| oading tables, and the labor to operate the facility. The cost of
a quality band saw with 12" capacity, HE & M nodel 1000, is
approxi mtely $12,000. A saw with 24" capacity, HE & M node
1500L, increases to $35,000. The larger saw is recomended to
avoid difficulty in cutting large dianmeter pipe and the del ays
associated with other cutting nethods. The construction of a
shelter to protect the saw fromweather is estimted to cost
$35,000 with utilities and roller conveyor tables to nove pipe in
and out of the saw. Using the typical B.OM and a saw capacity or
15 square inches of material renoved per mnute, total cutting
time for the average project is 8.5 hours. Use a factor of four
(4) and a $20/nmh rate to determne |abor costs, including |oading

and unl oading of pipe, for two men operating the saw.

SAVPLE | MPLEMENTATI ON

1.

Gener a

Avondal e Shipyards of New Oleans, Louisiana has recently

-22-



considered and have initiated changes to their system of
purchasing, storing and handling all tubular goods. Avondale's
current system and the proposed changes are described herein al ong
with an estimate of the resultant costs and savings. Wile
Avondal e's situation is unique in that their actions have been
pronpted by conditions at the work site as well as econom cs, none
the less, an examnation of their systemand proposed changes

shoul d be enlightening.

Backgr ound

A review of Avondale's current pipe purchasing specifications
indicated that non-ferrous and stainless steel pipe is ordered in
accordance with industry standard ML specifications. Al steel
pipe is currently purchased in 21' uniformlengths due to the
maxi mum length restrictions of the automated pipe fabrication
shop. In addition, while job specifications usually call for both
A-53 and A-106 steels, only A-106 is purchased to avoid sorting
and quality control problens. Steel pipe shipnents are received at
the pipe shop by truck or rail and unloaded using a | oconotive
crane borrowed from another department. This results in delays due
to crane availability and a clustering of pipe storage in a
crowded area adjacent to the pipe shop. The storage at the pipe
shop is restricted by the proxinmity of the river |evee, the
adj acent property line and the railway spur to the yard. Refer to
the "Partial Site Plan" drawing in Appendix. Movenent of pipe into
the shop requires hand carrying of small sizes or additional use

of the loconotive crane for Iarger pipe.
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The present storage area can not be expanded and may be subject to
reduction if proposed set back |evees are constructed. Therefore,

an alternate location for pipe storage was required.

Recomrendat i ons

Based on the study of alternatives presented earlier in this
report, reconmendations have been nade to Avondal e's management
Indicating that significant changes in their pipe purchasing and
handling practices could be justified. Those recomendations

I ncl ude:

1. Mdification of pipe purchasing specifications relating to pipe
| engths and material selections.

2. Installation of dedicated handling equipnent at the pipe shop.

3. Relocation of pipe storage and handling area to create a
central shipping, receiving and storage facility.

4. Acquisition of dedicated pipe handling equipnment for the

nmovement of materials throughout the yard

It was reconmended that steel pipe specifications be rewitten to
elimnate the 21' uniform length requirements. Instead, SRL or 20'
uni form I engths shoul d be ordered for pipe sizes of |ess than 2"

Sizes 2" through 24" should be purchased in DRL lengths and cut in
hal f after delivery. In addition, A-53 steel should be replaced hy
A-106 resulting in a single material for all seamess steel pipe

It was al so recommended that purchasing specifications for
non-ferrous and stainless steel pipe not be changed since

deviating fromcurrent standard industry practices will result in
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greater material and handling costs.

It was recommended that the pipe storage area be relocated to a
parcel of land |ocated adjacent to the main yard, approximtely

one half mle fromthe pipe shop. This land is presently owned by
Avondal e, is centrally located to the yard operations, and is
convenient for shipping and receiving transports. The plan calls
for pipe to be delivered by flat bed trailers, unloaded by a
gantry type bridge crane and stored flat on concrete slabs. Upon
delivery, DRL steel pipe is to be cut into 19° to 20" lengths
using band saws installed at the receiving area, then noved to

st or age.

Pipe would then be transported from storage to the pipe shop via a
specially nodified trailer with racks to contain and separate
various itens. The trailer would be loaded by crane at the storage
area, towed to the pipe shop, and unloaded by a new permanently
installed tower crane. Al equipment is to be dedicated 100%to
pipe handling and delays due to equi pnent availability conflicts

shoul d be m nim zed.

| npl ement at i ng

In examning the costs of inplenenting Avondale's proposed system it is
useful to separate changes nmade in purchasing practices and those made

in storage and handling procedures.

A. Two mjor changes in pipe purchasing are proposed, the

specification of A-106 for all seaness steel pipe and the

- 25-



ordering of DRL lengths for steel pipe from2" through 24" in
diameter. The first item purchasing all A-106 steel pipe, has
al ready been discussed in this report and is expected to produce a

net savings.

The second item buying DRL pipe will result in savings in
material costs, but wll regire installation of a pipe cutting
saw and a facility to house the saw, as well as, additional pipe
handling.  Avondal e has opted for a saw capable of cutting pipe
sizes through 24" which will cost an estimted $35,000. An
additional $35,000 is estimated for installation, pipe handling

accessories and a protective shelter.

Using the typical B.OM, the band saw will be able to cut all DRL
lengths for a conplete project in approximately 8 1/2 hours. Using
a factor of four (4) to account for feeding and removing pipe from
the saw, the cutting of all steel pipe on the typical project
shoul d require only 34 hours. Assuming two workers, operator and
hel per, at a conposite labor rate of $20 per manhour, the |abor

costs for cutting the pipe are projected to be $1,360.

Pi pe Specifications Material Costs
A-53 and A-106 21' Uniform Lengths $618, 704
A-106 Doubl e- Random Lengt hs $454, 011

The savings in materials costs for using all A-106 DRL pipe in
sizes 2" through 24" on a single typical project shows a savings
of $164,693 or 26.6%  Actual savings must be reduced by

approximtely $11,800 to cover additional expected material
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drop-offs, additional |abor and handling of $1,360 and the
equi pnent costs. The savings due to sinplified handling of a
single material, A-106 versus A-106 and A-53, can not be
quantified, but certainly do exist. The primry savings will be
realized in inproved quality control by elimnating the chance of
intermxing pipe materials. There are also savings from avoiding

storing and handling of the two grades.

A less significant change in the purchasing of steel pipe is the
specification of SRL joints versus the uniform 21' lengths for
sizes less than 2". The resultant savings are approxi mately $850

on each typical project.

The proposed changes in pipe storage and handling represent a
considerable capital investnent. These investments must be |ooked
at over the life of the system not in relation to any one

proj ect.

Pi pe storage must be provided for surplus inventory, regular
Inventory and pipe ordered for a particular project. Review of
these quantities and consultation with Avondale’s Mterial Control
personnel resulted in the proposed storage plan to bhe found on the

drawng entitled "New Pipe Storage Area" found in the Appendix

The storage site wll consist of concrete slabs for the flat
storage of pipe. The plans call for installation of 90 slabs 12"
wide, 21' 6"{ long and 12" thick and 1 slab 24" wde, 246' |ong and
12" thick. Cost of these slabs is approximately $95,000 installed.
A gantry type bridge crane to be purchased for handling pipe in
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the storage area will have a 10 ton capacity, a 20" lift, and a
65' span. Cost to purchase and install this crane is estimated to
be $175,000. In addition, the crane requires a pair of rails 650
long: At $65 per foot installed this adds $42,250 to the cost. The

pipe saw to be installed has already been discussed

The tower crane proposed for the pipe fabrication shop is to be
50" tall to avoid interference with the surrounding building
roofs. It is projected to have a boomradius of 65 allowing it to
unload either rail or trailer deliveries and reach all conveyors
serving the pipe shop, except the "large pipe" conveyor, without
extending beyond the property line. The large pipe conveyor is
seldom used and a larger capacity crane would be required for
handling the pipe than is planned. Anticipated cost of the tower

crane, including installation is $125,000.

The final equipnent requirenent of the proposed systemis a
trailer for moving pipe fromthe storage area to the pipe shop.

This is projected to be a nodified 40" flat bed trailer fitted
with racks to separate and contain the pipe enroute to the shop

Modifications to an existing trailer are estimated to cost $3,000
with a new trailer purchase cost of $25,000. Current plans are to
utilize one trailer with additional units added to the fleet as
requirements dictate. A detailed drawing of the proposed trailer

modi fication is included in the Appendix.
Total capital costs |isted here are approximtely $510,000
including the saw, saw shelter and not including |and costs. These

costs are expected to be partially offset by gains in productivity
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due to better inventory control, reduced inventory requirenents,

and inproved pipe handling capabilities. The gains due to
inventory control or reductions can not be estinmated using
availabl e data, however, savings in pipe handling resulting from

the proposed system can be demonstrated.

Under the current system Avondale's pipe rack staff consists of a
supervisor and three worknen. This crew can be reduced using the
proposed systemto a supervisor and two workmen as shown by the
following task descriptions. Elininating one man at $20 per hour

for one year equates to $41,712 in savings per year.

Unl oadi ng of pipe fromdelivery trucks at the storage area by the
present nethod requires a crew of five nen. The crew includes the
railroad crane operator, two workmen acconpanying the crane, and
two men fromthe pipe rack staff. The proposed plan would require
only three men, an operator for the storage area crane and two
workmen. Only two workmen woul d be needed because of the ease with
which flat bed trailers with bundled or strip |oaded materials, as
recormended above, can be unloaded. This would free up two workmen

and the railroad crane for other activities.

The plan being considered will require transfer of material from
the storage area to the pipe shop. The proposed nethod is to |oad
a transport trailer with materials, tow the trailer to the pipe
shop, and transfer the pipe into the pipe shop storage racks using
the tower crane located there. Meanwhile, the crane at the storage
area may be loading another trailer or be engaged in other work.

This activity will require a three man crew at the storage area to
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load the trailer, a truck and driver to tow the trailer fromthe
storage area to the pipe shop, and a three man crew at the pipe
shop to transfer the pipe into the racks. The pipe shop will
provide the crewto load the pipe into the racks, although the
storage area crew could be used.  The truck and driver will be

provi ded, as needed, by the transportation department.

For conparison, the current method of transferring materials to
the pipe shop is a pick-and-carry operation; pick-up a quantity of
material, carry it to its destination using manpower or the
railroad crane, then return for another load. This nethod normally
requires use of the railroad crane, borrowed from another
departnent, and a five man crew as described earlier. This method
al so makes transfer operations dependent on availability of the

railroad crane.

Conparing the two methods of transferring pipe from storage to the
pi pe shop racks, the proposed nethod saves the cost of two worknen

and elimnates the use of the railroad crane.

In all cases, the maximum crew required to store and handle the
pi pe does not exceed three men. So there is a savings of one
permanent, full time enployee plus additional savings through

reduced manpower requirements for specific tasks

Summary

From the above review, it is evident that variables in shipyard

procedures for purchasing and handling pipe can have a dramatic jnpact
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on material costs and operating expenses. Conclusions and specific cost

cutting recomendations are summarized bel ow.

A

Reconmendat i on:

Order doubl e-random lengths (DRL) for all steel pipe in sizes 2"
through 24". The length of pipe joints specified on purchase
orders is the single nmost inportant variable in determning
material costs. Using Avondale as an exanple, on a typical T.AQ
construction project the use of double-random | engths (DRL) versus
21' uniformlengths for steel pipe in sizes 2" through 24" will
save $164,693 or 26.6% in pipe shop material costs. After adding
expenses for cutting and extra handling of the pipe, net savings

of $151,500 per project are estimated.

Reconmendat i on:

Order single-randomlengths (SRL) for all steel pipe in sizes
smaller than 2. In steel pipe sizes less than 2" the use of
singl e-random l'engths (SRL) is 5% |ess expensive than 21' uniform
lengths. On a typical project these savings will amunt to an

estimated $850.

Reconmendat i on:

Restrict specifications to A-106 steel for all |ow carbon steel
pipe. The practice of ordering |esser grade steel pipe whenever
possible, usually in small quantities, as a cost reduction method

are counter productive. Extra charges assigned to small orders
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often result in costs greater than those of the higher grade
material purchased in bulk. For exanple, A-106 steel pipe is
approxi mately 5% nore expensive than A-53 steel pipe, however, the
extra charges from small orders range 5%to 10% It is, therefore

nore econonical to specify the higher grade exclusively than to
mx the material grades. Additional savings are probable when
handling and storing a single material rather than two.  Also,

accidental  substitution of materials during fabricationis

avoi ded.

Reconmendat i on:

Order all steel pipe with square cut ends when purchasing froma
mll, plain ends when purchasing from suppliers stock. Avoi d

speci fying bevelled ends.

Pipe mlls provide square cut ends at no charge in all steel pipe
sizes. Light wall steel pipe, extra strong or lighter, is
available with bevelled ends at no charge through size 12".
Bevel ling of heavier wall or larger size pipes is an extra cost
option adding 3%to 7% to the pipe price. Suppliers generally
stock bevelled end pipe. Plain end specifications allow either

bevel | ed or square cut ends.

Reconmendat i on:

Specify delivery by flat bed trailer with materials strip |oaded
or in standard bundles. Handling expenses are affected by the
manner in which pipe deliveries are nade. Rai | road gondola cars
and enclosed trucks or trailers are difficult to unload by
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forklift or crane and result in increased |abor costs. Flat rai

cars are easily unloaded, but their availability my delay
shipments; especially, in cases where mlls require bul kheaded
rail cars. Rail deliveries also limt pipe handling facilities to
areas with railroad access. Flat bed trailers offer ease of
unl oadi ng, excellent availability and do not restrict delivery

sites.

What ever the node of transportation, proper loading of materia
can aid in reducing pipe handling costs. Sone tubular products,
for their protection or to facilitate handling, may be packaged in
bundl es or secured lifts fromthe factory. Aso, pipe can be strip
| oaded by placing loose items in layers separated by tinbers to
make unl oading and sorting easier. Strip loading and some forms of
bundling are available at no charge and will cut the time required

to unload and sort pipe deliveries.

Reconmendat i on:

Provide a centralized pipe handling and storage facility. It was
found in this study that a centralized shipping, receiving and
storage facility reduces material costs through inproved inventory
control, reduced inventory due to the ability to transfer
materials between projects, and reduced pipe handling staff
requirements. Duplicity of inventory and pipe handling efforts are
avoi ded by consolidating all handling and storage at a single
site. Labor savings alone are estimated at $64,000 per year for

Avondal e Shi pyar ds.
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Reconmendat i on:

Provi de dedicated equi pment for use at all major pipe handling
sites. In addition to providing the centralized facility mentioned
above, each major pipe handling site throughout the shipyard
shoul d have dedicated pipe handling equipnent. This equipnent need
not be as elaborate as at the main pipe yard, but adequate to
handle the majority of deliveries to that site. Shuffling of
equi pnent fromother uses or departnents for pipe handling
generally results in delays and additional |abor costs. These
recomendations are currently being inplemented at Avondale
Shipyards near New Orleans, Louisiana with the followng results

Avondal e is preparing a site for a new centralized pipe handling
facility which will receive, store and distribute all pipe for the
shi pyard. The facility will feature concrete slabs for pipe
storage, a noving gantry type bridge crane and a pipe cutting area
where DRL pipe can be received, cut in halves and noved to
storage. Large supplies of pipe wll be distributed using a
specially nodified trailer while snall orders will be moved by
flat bed trucks. At the pipe shop, the only major delivery point,
a tower crane will be erected for unloading pipe supplies and
feeding pipe to the pipe shop conveyors. The estimted cost of
these inprovements is $510,000, not including the value of the

| and to be used.

Avondal e is considering altering pipe purchasing specifications to
elimnate all grade A-53 steel and to elimnate the 21' uniform
length requirement. It has been proposed that all |ow carbon steel

pipe be grade A-106, sizes 2" through 24", be DRL, with SRL for
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sizes less than 2".  Stainless steel and non-ferrous piping
specifications will be unaffected. Delivery by flat bed truck will
al so be specified. Material costs savings are projected to be
24.5% or $152,350 per typical project. Estimated |abor savings are
about $64, 000 per year.

Assuming an average of four projects per year, the yearly conbined
savings of materials and labor for the proposed system are
$673, 400. Wth an initial investment of $510,000 the
inpl enentation of these recomendations would payout in 0.78 years
or 9.09 months.  Over a ten year systemlife with a 10% interest

rate the discounted return on investnent, ROI., would be 132%

Not included in these calculations are the additional savings
expected to result frominproved productivity in the form of
better inventory control, reduced inventory requirements, and

i mproved pipe handling capabilities.
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APPENDI X A

TYPI CAL PROJECT BILL- OF- MATERI ALS




TYPICAL PROJECT BI LL- OF- MATERI ALS

Size and Description

Pl PE

|", STL, A53, BW S 80, GALV

1-1/2", STL, A53, BW S 80,
GALV

1-1/4", STL, A53, BW S 80,
GALV

2", STL, A53, BW S 80, GALV

8", STL, APlI-5L QR X-42, ERW
STD

3-1/2"0D, STL, API-5L GR X-46,
SM.S, .300 W

14", STL, A53-B, SM.S, S 40
16", STL, A53-B, SM.S, S 40
12", STL, A106-B, SM.S, S 40
14", STL, A106-B, SM.S, S 40
18", STL, A106-B, SM.S, S 40
20", STL, A106-B, SM.S, S 40
16", STL, A106-B, SM.S, S 60
8", STL, A106-B, SM.S, S 80
10", STL, A106-B, SM.S, S 80
12", STL, A106-B, SM.S, S 80
12", STL, A106-B, SM.S, S 80
14", STL, A106-B, SM.S, S 8U
16", STL, A106-B, SM.S, S 80

A-1

Appendi x A

Feet
Requi r ed

208
2908

487
46

6285

13
1301
230
183
400

130
64
453
453
45
129



Size and Description

18", STL, A106-B, SMLS, S 80
24", STL, Al106-B, SMLS, S 80
10", STL, A106-B, SMLS, S 100
8", STL, A106-B, SMLS, S 120
2", STL, A53-B, SMLS, S 160
2-1/2", STL, A53-B, SMLS, S 160
3", STL, A53-B, SMLS, S 160

5", STL, A53-B, SMLS, S 160,
GALV

1-1/4", STL, A106-A/B, SMLS,
S 160

4", STL, A106-B, SMLS, S 160
5", STL, Al106-B, SMLS, S 160
6", STL, A106-B, SMLS, S 160
10", STL, A106-B, SMLS, S 160
2-1/2", STL, A53-B, SMLS, S 40
3", STL, A53-B, SMLS, S 40

4", STL, A53-B, SMLS, S 40

5", STL, A53-B, SMLS, S 40

6", STL, A53-B, SMLS, S 40

8", STL, A53-B, SMLS, S 40

5", STL, A53-B, SMLS, S 40,
GALV

172", STL, A106-A/B, SMLS, S 40
174", STL, A106-A/B, SMLS, S 40

3/4", STL, A106-A/B, SMLS, S 40

Feet

Required

76

55

25

63

25

11

239

375

19

28

2530
234

1590



Size and Description

3/8", STL, AL06-A/B, SM.S, S 40
1", STL, A106-A/B, SM.SS, S 40

1-1/2", STL, A106-A/B, SM.S
S 40

-1/4", STL, AL06-A/B, SMS,
40

", STL, A106-A/B, SM.S, S 40
", STL, A106-A/B, SM.S, S 40

wn

2
5
2", STL, Al106-B, SM.S, S 40
2-1/2", STL, AL06-B, SM.S, S 40
3", STL, Al106-B, SM.S, S 40
4", STL, A106-B, SM.S, S 40

5", STL, A106-B, SM.S, S 40
6", STL, Al06-B, SM.S, S 40
8", STL, Al106-B, SM.S, S 40

10", STL, A106-B, SM.S, S 40

3", STL, A106-B, SM.S, S 40,
GALV

3", STL, ALO6-A SM.S, S 80
1/2", STL, AL06-A/B, SM.S, S g
1/4", STL, AL06-A/B, SM.S, S g0
3/4", STL, AL06-A/B, SM.S, S g0
3/8", STL, AL06-A/B, SM.S, S g
1", STL, AL06-A/B, SMS, S 80

1-1/21", STL, A106-A/B, SM.S
S 80

A-3

Feet
Requi r ed

304
2145
2128

972

100
5
3824
6542
4452
4226
1451
5499
3740
1137

1270
44
3042

1828
873



Feet

Size and Description Requi r ed
1-1/4", STL, A106-A/B, SMS, 233
S 80
1/2", STL, A106-A/B, SM.S, 245
S 80, GALV
1/2", STL, A(16-A/B, SMS, 245
S 80, GALV
3/4", STL, AL106-A/B, SM.S, 255
S 80, GALV
1", STL, A106-A/B, SM.S, S 80, 443
GALV
1-1/2", STL, A106-A/B, SMS, 930
S 80, GALV
2", STL, A106-B, SM.S, S 80 5625
2-1/2", STL, A106-B, SM.S, 4
S 80
3", STL, A106-B, SM.S, S 80 149
4", STL, A106-B, SM.S, S 80 157
5", STL, A106-B, SM.S, S 80 268
6", STL, A106-B, SM.S, S 80 1680
8", STL, A106-B, SM.S, S 80 1383
2-1/2", STL, AL06-B, SM.S, S 80 3
6", STL, A106-B, SM.S, S 80 1
2", STL, A53-B, SM.S, S 80 49
2-1/2", STL, A53-B, SM.S, S 80 39
3", STL, A53-B, SM.S, S 80 62
4", STL, A53-B, SM.S, S 80 72
6", STL, A53-B, SM.S, S 80 87

A-4



Size and Description

2-1/2", STL, A53-B, SM.S, S g0,
GALV

3", STL, A53-B, SM.S, S 80,
GALV

12", STL, A106-B, SM.S, STD
14", STL, A106-B, SM.S, STD
16", STL, Al06-B, SM.S, STD
18", STL, A106-B, SM.S, STD
14", STL, A53-B, SM.S, XS
10", STL, AlL06-B, SM.S, XS
10", STL, AlL06-B, SM.S, XS
12", STL, AlL06-B, SM.S, XS
14", STL, AL06-B, SM.S, XS
16", STL, AL06-B, SM.S, XS
18", STL, AL06-B, SM.S, XS
24", STL, A106-B, SM.S, XS

2", STL, A53-B, SM.S, XXS
5", STL, A53-B, SM.S, XXS
1", STL, A106-A/B, SM.S, XXS

1-1/2", STL, AL06-A/B, SM.S, xxS
', STL, AL06-B, SMS, XXS
-1/2", STL, AL06-B, SMS, XXS
', STL, AL06-B, SMS, XXS

[SCIE R )

4", STL, A106-B, SM.S, XXS

1-1/4", SS, A312 TP 304L, SM.S
S 40S

A-5

Feet
Requi r ed

13

56
37
78
41

305
305
342
87
344
11

14
15

173
13
291



Size and Description

1/2", SS, A312 TP304L, SM.S,

S 40S

1/4", SS A312 TP304L, SM.S

S 40S

314", SS A312 TP 304L, SM.S

S 40S

318", SS, A312 TP 304L, SM.S

S 40S
1", SS

1-1/2",
S 40S

2-1/2",
S 40

A312 TP 304L, SM.S, S 40S
SS, A312 TP 304L, SM.S

A312 TP 304L, SM.S, S 40S
SS, A312 TP316L, SM.S

A312 TP316L, SM.S, S 40S
A312 TP316L, SM.S, S 80S
A312 TP304, SM.S, S 40
SS, A312 TP304L, SM.S

318", SS, A312 TP304, SM.S, S 40
314", SS, A312 TP316, SM.S, S 40

318", SS, A312 TP316, SM.S, S 40

3", SS
4", SS,
4", SS,
1-1/2",
S 40S

2", SS
3", SS

A312 304L, SM.S, S 40S
A312 TP304L, SM.S, S 40S

A312 TP304, WD, S 40S
SS, A312 TP304L, WD,

A312 TP304L, WD, S 40S
A312 TP304L, WD, S 40S

A-6

Feet
Requi red

113

23

1137

792
1637

1449
40

24
15

10
112
41
29

13
23



Size and Description

TUBI NG

|/4"CD, CU, B75 AND M L-T-24707
TP C12200, SM.S, .030 W COL

|/4"CD, CU B75 AND M L-T-24107
TP C12200, SM.S, .032 W COL

3/8"CD, CU B75 AND M L-T-24107
TP C12200, SM.S, .032 W COL

|/4"CD, CU, B75 AND M L-T-24107
TP C12200, SM.S, .032 W &L

|/4"CD, CU, B75 AND M L-T-24107
TP C12200, SM.S, .035 W COL

1-1/4", CU, B75 AND M L-T-24017
TP C12200, SM.S, .065 W

1/2", CU, B75 AND M L-T-24107
TP C12200, SM.S, .065 W

34", CU  B75 AND M L-T-24107
TP C12200, SM.S, .065 W

1", CU, B75 AND ML-T-24107 TP
C12200, SM.S

1-1/2", U, B75 AND M L-T-24107
TP C12200, SM.S, .065 W

2", CU B75 AND ML-T-24107, TP
C12200, SM.S, .065 W

2-1/2", CU, B75 AND M L-T-24107
TP C12200, SM.S, .065 W

3", QU B75 AND ML-T-24107 TP
C12200, SM.S, .065 W

4", QU, B75 AND ML-T-24107 TP
C12200, SM.S, .065 W

|/2"00, CU, B75 AND MLL-T-24107
TP C12200, SM.S, .065 W SL

Feet
Requi red

52
1464
793
81
146
57
170
13
124
523
84
444

194



Size and Description

3/8", CU, B75 AND M L-T-25107

TP C12200, SM.S, .065 W
B75 AND M L-T-24107 TP

5", QU
C12200,

6", QU
C12200,
2", Y,
SMS, .0
1 /2" CD,

SM.S, . 068 W

B75 AND M L-T-24107 TP

SM.S, . 081 W

B75 AND M L-T-24107
83 w

CU TP K B88 AND

WV T-799-D, SM.S, COL

34" 0D,

CU, TP K B88 AND

WV T-799-D, SM.S, COL

3/ 8" D,

CU, TP K, B88 AND

WV T-799-D, SM.S, COL

5/8" 0D,

CU TP K B88 AND

WV T-799-D, SM.S, COL

| /2" CD,

CU TP K B88 AND

WV T-799-D, SM.S, SL

3/ 4" 0D,

CU, TP K B38 AND

WV T-799-D, SM.S, SL

3/ 8" 0D,

CU, TP K B88 AND

WV T-799-D, SM.S, SL

5/8" 0D,

CU TP K B88 AND

WV T-799-D, SM.S, SL

7/8" 0D,

CU TP K B38 AND

WV T-799-D, SM.S, SL

1-1/8"0D, CU, TP K, B88 AND
WV T-799-D, SM.S, SL

|-3/8"0D, CU, TP K B88 AND
WV T-799-D, SM.S, SL

| -5/ 8" D,

, QU TP K B88 AND

WV T-799-D, SM.S, SL

A-8

Feet
Requi r ed

129

254

13
368
80
1314
533

1905

105
5136
3429
2988
3073

1098



Size and Description

2-1/8"0D, CU, TP K, B83 AND
WV T-799-D, SM.S, SL

2-5/8"0D, CU, TP K, B83 AND
WV T-799-D, SM.S, SL

3-1/8"0D, CU, TP K, B83 AND
WV T-799-D, SM.S, SL

3-5/8"0D, CU, TP K, B83 AND
WV T-799-D, SM.S, SL

1/4"0D, CU, B280 AND WM T- 776A-1
SMLS, BRI GHT ANNEAL REFRI GERATI ON
CaL

|/4"IPS, CUN 70-30, ML-T-16420,
CL 6000 TP 1, SM.S, .120 W

3/8"IPS, CU4N 70-30, ML-T-16420,
CL 6000 TP 1, SM.S, .148 W

| /2"1PS, CUN 70-30, ML-T-16420,
CL 6000 TP 1, SM.S, .203 W

34"IPS, CUN 70-30, ML-T-16420,
CL 6000 TP 1, SM.S, .238 W

1"1PS, CU-N 70-30, ML-T-16420,
CL 6000 TP 1, SM.S, .300 W

1-1/2"1PS, CU-N 70-30, ML-T-16420,
CL 6000 TP 1, SM.S, .425 W

34", CU-N 70-30, ML-T-16420K,
CL 200 R I, SM.S, .065 W

1-1/2", CUN 70-30, ML-T-16420K,
CL 200 R I, SMS, .072 W

2", CU-N 70-30, ML-T-16420K,
CL 200 R I, SM.S, .083 W

3", CUN 7U-30, ML-T-16420K,
CL 200 R I, SMSS, .095 W

A-9

Feet
Requi r ed

413
686
833

72

153
167
985
224

61
370

30

361

113



Feet

Size and Description Requi I ed

5", CU-N 70-30, ML-T-16420K, 21
CL 200 GRI, WD, .125 W

6", CU-N 70-30, ML-T-16420K, 758
CL 200 GR I, WD, .134 W

12", CU-N 70-30, ML-T-16420K, 642
CL 200 GRI, WD, .250 W

14", CU-N 70-30, ML-T-16420K, 1
R, WD, .250 W

16", CU-N 70-30, ML-T-16420K, 89
R, WD, .250 W

1/4"0D, CU-N 90-10, ML-T-16420K, 36
CL 200 R I, SM.S, .035 W

3/8"CD, CUN 90-10, ML-T-16420K, 766
CL 200 R I, SM.S, .035 W

1/2", CU-N 90-10, ML-T-16420K, 223
CL 200 R I, SM.S, .065 W

/4", CU-N 90-10, ML-T-16420K, 2
CL 200 R I, SM.S, .065 W

3/4", CU-N 90-10, ML-T-16420K, 380
CL 200 R I, SM.S, .065 W

3/8", CUN 90-10, ML-T-16420K, 20
CL 200 R I, SM.S, .065 W

1", CU-N 90-10, ML-T-16420K, 102
CL 200 R I, SM.S, .065 W

1-1/2", C-N 90-10, ML-T-16420K, 115
CL 200 R I, SM.S, .065 W

1-1/2", CU-N 90-10, ML-T-16420K, 597
CL 200 GR I, SMS, .072 W

2" CUN 90-10, ML-T-16420K, 67
CL 200 R I, SM.S, .083 W

2-1/2", CU-N 90-10, ML-T-16420K, 150

CL 200 R I, SM.S, .083 W

A-10



Size and Description

34", CU-N 90-10, ML-T-16420K,
R, SMS, .083 W

3", CUN 90-10, ML-T-16420K
CL 200 R I, SM.S, .095 W

4", CU-N 90-10, ML-T-16420K,
CL 200 R I, SM.S, .109 W

15-1/2"1D, CU-N 90-10, 6402
ALLOY 706, WD, .625 W

19-1/4"1D, CU-N 90-10, 6402
ALLOY 706, WD, .625 W

3", CUN 90-10, ML-T-16420K
CL 200 RI, WD, .095 W

4", CU-N 90-10, ML-T-16420K
CL 200 RI, WD, .109 W

5", CUN 90-10, ML-T-16420K
CL 200 RI, WD, .125 W

6", CUN 90-10, ML-T-16420K,
CL 200 RI, WD, .134 W

8", CUN 90-10, ML-T-16420K,
CL 200 RI, WD, .148 W

14", CU-N 90-10, ML-T-16420K
CL 50 R I, WD, .165 W

20", CUN 90-10, M L-T-16420K,
CL 50 R I, WD, .180 W

10", CU-N 90-10, M L-T-16420K,
CL 200 RI, WD, .187 W

12", CU4N 90-10, ML-T-16420K
CL 200 RI, WD, .250 W

14", CUN 90-10, ML-T-16420K
R I, WD, .250 W

16", CU-N 90-10, M L-T-16420K,
R I, WD, .250 W

A-11

Feet
Requi I ed

10
1102

15

19
98
171
964
201
411

11

245
456
271

242



Feet

Size and Description Required

20"0D, CU-NI 90-10,
GR I, WLD, .250 W

24"0D, CU-NI 90-10,
GR I, WLD, .250 W

20"0D, CU-NI 90-10,

MIL-T-16420K, 11

MIL-T-16420K, 57

MIL-T-16420K, 191

GR I TP II, WLD, .375 W

4-1/2"00D, STL, A519
SMLS, .375 W

7-1/2"0D, STL, A519
SMLS, .250 W

1-5/8"0D, STL, A519
SMLS, .313 W

/-3/4"00, STL, ALl9
SMLS, .375 W

7-3/4"0D, STL, A519
SMLS, .500 W

1/4"0D, SS, A213 TP
.035 W, ANNEALED

1/2"0D, SS, A213 TP
.049 W, ANNEALED

3/4"0D, SS, A213 TP
.065 W, ANNEALED

1/4"0D, SS, A2i3 TP
.035 W

3/4"0D, SS, A213 TP
049 W

1/2"0D, SS, A213 TP
095 W

3/4"0D, SS, A213 TP
095 W

AND AISI 1018, 2

AND AISI 1018, 4

AND AISI 1018, 1

AND AISI 1018, 15

AND AISI 1018, 1

304, SMLS, 99

304, SMLS, 123

304, SMLS, 472

304L, SMLS, 30

304L, SMLS, 20

304L, SMLS, 145

304L, SMLS, 138

3/8"0D, SS, 213 TP 316, SMLS, 70

.035 W

A-12



Feet

Size and Description Required
1/2"0D, SS, A213 TP 316, SMLS, 90
.049 W
3/8"0D, SS, A213 TP 316, SMLS, 1085
.065 W
3/4"0D, SS, A269 TP 304L, SMLS, 9
.049 W

A-13



APPENDIX B

NORMAL PIPE INVENTORY




Size and Description

147, STL, A53-B, SMLS,
STD, SE, GALV, SRL

1", STL, A53, S 40, PE,
GALV, 21°

2", STL, A53, S 40, PE,
GALV, 21~

3", STL, A53, S 40, PE,
GALV, 21~

4", STL, A53, S 40, PE,
GALV, 21~

1/2", STL, A53, S 40, PE,

GALV, 21~

1/4”, STL, A53, S 40, PE,

GALV, 21°

3/8”, STL, A53, S 40, PE,

GALV, 21°

1-1/2”, STL, A53, S 40,
GALV, 21~

1-1/4”, STL, A53, S 40,
GALV, 21~

2-1/2”, STL, A53, S 40,
GALV, 21°

3-1/2”, STL, A53, S 40,
GALV, 21~

PE,

PE,

PE,

PE,

3/4”, STL, A53, S 40, PE,

GALV, 21~

I“, STL, A53, S 80, PE,
GALV, 21°

2*“, STL, A53, S 80, PE,
GALV, 21°

NORMAL INVENTORY

Max
Ft.

42

1000

800

600

600

800

500

300

1200

1200

400

100

1200

500

600

B-1

Min
Ft.

10

500

400

200

200

400

100

100

500

500

200

20

600

100

200

APPENDIX B

Current
Inventory

Ft.

387

1544

1267

210

609

1036

685

408

1323

861

189

71

1533

2189

1341

o

"



Size and Description

1/2”, STL, A53, S 80, PE,
GALV, 21~

3/4”, STL, A53, S 80, PE,
GALV, 21~

3/8”, STL, A53, S 80, PE,
GALV, 21~

1-1/2”, STL, A53, S 80, PE,
GALV, 21~

1-1/4”, STL, A53, S 80, PE,
GALV, 21°

1*“, STL, A106-A/B, SMLS,
S 40, SE, GALV, 21~

2*, STL, A106-B, SMLS,
S 40, SE, GALV, 21’

3%, STL, A106-B, SMLS,
S 40, SE, GALV, 21~

4*, STL, A106-B, SMLS,
S 40, SE, GALV, 21~

5%, STL, A106-B, SMLS,
S 40, SE, GALV, 21~

6*“, STL, A106-B, SMLS,
S 40, SE, GALV, 21~

8%, STL, A106-B, SMLS,
S 40, SE, GALV, 21~

1/2”, STL, A106-B, SMLS,
S 40, SE, GALV, 21~

1/4”, STL, A106-A/B, SMLS,
S 40, SE, GALV, 21~

3/4”, STL, A106-A/B, SMLS,
S 40, SE, GALV, 21~

3/8”, STL, A106-A/B, SMLS,
S 40, SE, GALV, 21~

Max

Ft.

500

2100

100

2100

300

800

800

500

600

300

210

40

800

500

800

500

B-2

Min

Ft.

100

1000

20

1000

100

400

400

200

300

100

63

20

400

100

400

100

Current
Inventory
Ft.
319
2351

71

474

878

776

300

315

1175

100

66

945

449

1286

1420



Size and Description

1-1/2”, STL, A106-A/B,
SMLS, S 40, SE, GALV, 21”

1-1/4”, STL, A106-A/B,
SMLS, S 40, SE, GALV, 21”

2-1/2”, STL, A106-B, SMLS,
S 40, SE, GALV, 21°

I“, STL, A106-A/B, SMLS,
S 80, SE, GALV, 21

2*, STL, Al106-B, SMLS,
S 80, SE, GALV, 21~

3, STL, A106-B, SMLS,
S 80, SE, GALV, 21~

4*, STL, A106-B, SMLS,
S 80, SE, GALV, 21~

6*“, STL, A106-B, SMLS,
S 80, SE, GALV, 21~

8*“, STL, A106-B, SMLS,
S 80, SE, GALV, 21~

1/2”, STL, A106-A/B, SMLS,
S 80, SE, GALV, 21~

1/74”, STL, A106-A/B, SMLS,
S 80, SE, GALV, 21~

3/4”, STL, A106-A/B, SMLS,
S 80, SE, GALV, 21~

3/8”, STL, A106-A/B, SMLS,
S 80, SE, GALV, 21~

1-1/2”, STL, A106-A/B,
SMLS, S 80, SE, GALV, 21~

1-1/4”, STL, A106-A/B,
SMLS, S 80, SE, GALV, 21~

2-1/2”, STL, A106-A/B,
SMLS, S 80, SE, GALV, 21

Max
Ft.

400

1200

600

800

800

400

400

40

42

800

500

1000

500

1000

800

300

B-3

Min

Ft.

100

200

200

2400

400

200

200

20

10

400

100

500

100

500

400

100

Current

Inventory

Ft.

724

421

671

2213

985

239

227

43

23

1574

582

1159

663

1737

736



Size and Description

127, STL, A106-B, SMLS,
STD, SE, GALV, 21~

24”, STL. A53-B. SMLS,
S 10, SE; SRL -

3-1/2”, STL, A53-B, SMLS,
S 8(.), SE, 21’

I“, STL, A53, BW, S 40,
PE, 21°

2%, STL, A53, BW, S 40,
PE, 21°

3%, STL, A53, BW, S 40,
PE, 21°

4*, STL, A53, BW, S 40,
PE, 21°

1/2”, STL, A53, BW, S 40,
PE, 217

1/4”, STL, A53, BW, S 40,
PE, 21°

3/4”, STL, A53, BW, S 40,
PE, 21°

3/8”, STL, A53, BW, S 40

1-1/2”, STL, A53, BW,
S 40, PE, 21°

1-1/4”, STL, A53, BW,
S 40, PE, 21~

2-1/2”, STL, A53, BW,.
S 40, PE, 21°

I“, STL, A53, BW, S80,
PE, 21°

2*“, STL, A53, BW, S 80,
PE, 21°

Max

Ft.

100

100

300

4200

2100

500

420

4200

500

4200

500

2100

3000

500

500

1000

Mi n

Ft.

20

20

100

2100

1000

200

100

1200

200

2100

200

1000

2000

200

200

500

Current

Inverltory

Ft.

86

554 *

394

31°48

1659

1136

323

619

372

4179

1008

1858

332

630



Size and Description

3%, STL, A53, BW, S 80,
PE, 21°

1/2”, STL, A53, BW, S 80,

PE, 21°

1/4”, STL, A53, BW, S 80,

PE, 21°

3/4”, STL, A53, BW, S 80,

PE, 21°

1-1/2”, STL, A53, BW,
S 80, PE, 21~

1-1/4”, STL, A53, BW,
S 80, PE, 21°

2-1/2”, STL, A53, BW,
S 80, PE, 21”

127, STL, A106-B, SMLS,
S 100, SE, 21’

147, STL, A106-B, SMLS,
S 100, SE, SRL

20”7, STL, A106-B, SMLS,
S 100, SE, SRL

167, STL, A106-B, SMLS,
S 100, SE, SRL

5%, STL, AlU6-B, SMLS,
S 120, SE, 21°

4*, STL, A106-B, SMLS,
S 120, SE, 21°

6*“, STL, A106-B, SMLS,
S 120, SE, 21°

8%, STL, A106-B, SMLS,
S 120, SE, 21°

i(1”, STL, A106-B, SMLS,
S 120, SE, 21°

Max
Ft.

100

1100

500

500

500

500

300

20

20

20

42

42

100

40

20

20

B-5

Min
Ft.

200

200

200

200

200

200

100

10

20

20

lo

Current
Inventory

Ft.

21

785

816

861

294

285

210

69

35

38

13

42

42

13



Size and Description

12”, STL, A106-B, SMLS,
S 120, SE, 21°

8%, STL, A106-B, SMLS,
S 140, SE, 21’

107, STL, A106-B, SMLS,
S 140, SE, 21’

I“, STL, A106-A/B, SMLS,
S 160, SE, 21~

2*, STL, A106-B, SMLS,
S 160, SE, 21°

3%, STL, A106-B, SMLS,
S 160, SE, 21’

4*, STL, A106-B, SMLS,
S 160, SE, 21~

5%, STL, A106-B, SMLS,
S 160, SE, 21”

6*“, STL, A106-B, SMLS
S 160, SE, 21~

8%, STL, A106-B, SMLS,
S 160, SE, 21’

1/2”, STL, A106-A/B, SMLS

S 160, SE, 21~

10”, STL, A106-B, SMLS
S 160, SE, 21”

12”, STL, A106-B, SMLS
S 160, SE, 21~

3/4”, STL, A106-A/B, SMLS,

S 160, SE, 21~

1-1/2”, STL, Al06-A/B,
SMLS, S 160, SE, 21~

1-1/4”, STL, A106-A/B,
SMLS, S 160, SE, 21’

Max

Ft.

20

20

42

100

100

100

100

60

40

20

100

42

40

100

100

210

B-6

Min

Ft.

50

20

20

20

20

20

20

50

10

50

20

42

Current
Inventory
Ft.

8

42
78
2441
23
186
428
145
178
1461
43
40
293
833

71

y1e



Size and Description

2-1/2", STL, A106-B,
SMLS, S 160, SE, 21'

10", STL, Al06-B, SMLS,
S 20, SE, 21!

6", STL, Al06-B, SMLS,
S 40, SE, 21!

3", STL, AlO6-B, SMLS,
S 40, SE, 21

4", STL, Al06-B, SMLS,
S 40, SE, 21!

5", STL, Al06-B, SMLS,
S 40, SE, 21

8", STL, Al06-B, SMLS,
S 40, SE, 21°

1/2", STL, Al06-A/B,
SMLS, S 40, SE, 21!

174", STL, Al06-A/B,
SMLS, S 40, SE, 21!

1", STL, Al06-A/B, SMLS,
S 4vu, SE, 21!

10", STL, AL06-B, SMLS,
S 40, SE, 21°

12", STL, Alu6-B, SMLS,
S 40, SE, 21!

14", STL, Al06-B, SMLS,
S 40, SE, SRL

20", STL, Alu6-B, SMLS,
S 40, SE, SRL

24", STL, Al06-B, SMLS
S 40, SE, SRL

3/8", STL, Al06-A/B, SMLS,

S 40, SE, 21!

Max
Ft.

100

20

4200

4200

4200

4200

4200

3000

2000

2000

3000

1000

100

20

20

1000

B-7

Min
Ft

20

2100

2100

2100

2100

2100

2000

1000

1000

1500

500

200

500

Current
Inventory

Ft.

161

2073

3095

934

1562

3261

1047

1005

1202

1018

489

124



Size and Description

1-1/2”, STL, A106-A/B,
S 40, SE, 21°

1-1/4”, STL, A106-A/B,
S 40, SE, 21°

2-1/2”, STL, A106-B,
SMLS, S 40, SE, 21°

3-1/2”, STL, A106-B,

SMLS, S 40, SE, 21°

3/4”, STL, A106-A/B,
SMLS, S 40, SE, 21~

187, STL, A106-B, SMLS,
S 40, SE, SRL

2*, STL, A106-B, SMLS,
S 40, SE, 21°

81", STL, A106-B, SMLS,
S 60, SE, 21

127, STL, A106-B, SMLS,
S 60, SE, 21”

167, STL, A106-B, SMLS,
S 60, SE, SRL

18”7,”STL, A106-B, SMLS,
S 60, SE, SRL

24”, STL, A106-B, SMLS,
S 60, SE, SRL

1“, STL, A106-A/B, SMLS,
S 80, SE, 21°

2*, STL, Al106-B, SMLS,
S 80, SE, 21°

3%, STL, Al106-B, SMLS,
S 80, SE, 21°

4*, STL, A106-B, SMLS,
S 80, SE, 21°

Max

Ft.

2400

2000

4200

300

2000

42

4200

40

20

42

100

20

1000

4200

4200

3000

B-8

Min

Ft.

1500

1500

2100

100

1000

2100

20

20

500

2100

2100

1000

Current
Inventory

Ft.

1254

1866

7313

392

2762

25

3155

21

15

122

34

2171

7162

1694

1204

7%

i
'*f‘\ 1@

A0
v



Size and Description

5%, STL, A106-B, SMLS,
S 80, SE, 21°

6“, STL, AL(.)6-B, SMLS,
S 80, SE, 21’

8%, STL, A106-B, SMLS,
S 80, SE, 21”

1/2”, STL, A106-A/B,
SMLS, S 8U, SE, 21~

1/4”, STL, A106-A/B,
SMLS, S 80, SE, 21

107, STL, A106-B, SMLS,
S 80, SE, 21°

127, STL, A106-B, SMLS,
S 80, SE, SRL

14”7, STL, A106-B, SMLS,
S W), SE, SRL

167, STL, A106-B, SMLS,
S 80, SE, SRL

187, STL, A106-B, SMLS,
S 80, SE, SRL

24”, STL, A106-B, SMLS,
S 80, SE, SRL

3/4”, STL, A106-A/B,
SMLS, S 8(l, SE, 21°

3/8”, STL, A106-A/B,
SMLS, S 80, SE, 21

1-1/2”, STL, AI(J6-A/B,
SMLS, S 8(J, SE, 21°

2-1/2”, STL, A106-B,
SMLS, S 80, SE, 21

107, STL, A53-B, SMLS,
s 100

Max
Ft.

2100

3000

500

2000

2000

20

600

63

20

63

100

2100

1000

2100

3000

42

B-9

Min
Ft.

1000

1500

100

1000

1000

200

21

20

20

1000

500

1000

1500

10

Current
Inventory
Ft.

8217
2146

1269
1400
1762
2094
976
51
206
177
80
672
1033
1512
1970

33

oY

’L{b (9"( b



Size and Description

187, STL, A106-B, SMLS,
XS

12>, STL, A106-B, SMLS,
STD, SE, 21”

147, STL, A106-B, SMLS,
STD, SE, SRL

167, STL, A106-B, SMLS,
STD, SE, SRL

187, STL, A106-B, SMLS,
STD, SE, SRL

20”7, STL, A106-B, SMLS,
STD, SE, SRL

24”, STL, A106-B, SMLS,
STD, SE, SRL

107, STL, A106-B, SMLS,
XS, SE, 21

127, STL, A106-B, SMLS,
XS, SE, 21”7

147, STL, A106-B, SMLS,
XS, SE, SRL

16°7,” STL, A106-B, SMLS,
XS, SE, SRL

20”7, STL, A106-B, SMLS,
XS, SE, SRL

24”, STL, A106-B, SMLS,
XS, SE, SRL

1-1/4”, STL, A106-A/B,
SMLS, XS, SE, 21’

2*“, STL, A106-B, SMLS,
XXS, SE, 217

3%, STL, A106-B, SMLS,
XXS, SE, 21~

Max

Ft.

42

2100

1000

100

20

20

105

1000

100

800

100

20

20

1000

100

100

B-10

Min

Ft.

10

1000

500

20

20

500

20

200

20

500

20

20

Current
Inventory
Ft.
108
1379
635
87
32
29
33
585
127
349
357
96
47
1249
85

842

o’



Size and Description

4*, STL, A106-B, SMLS,
XXS, SE, 21~

5%, STL, A106-B, SMLS,
XXS, SE, 21

6*“, STL, A106-B, SMLS,
XXS, SE, DRL

8%, STL, A106-B, SMLS,
XXS, SE, 21~

1/2”, STL, A106-A/B, SMLS,
XXS, SE, 21

3/4”, STL, A106-A/B, SMLS,
XXS, SE, 21~

1-1/2”, STL, A106-A/B,
SMLS, XXS, SE, 21~

1-1/4”, STL, A106-B, SMLS,
XXS, SE, 21~

2-1/2”, STL, A106-B, SMLS,
XXS, SE, 21

Max
Ft.

100

60

40

20

105

100

100

100

100

B-11

Min
Ft.

20

20

20

21

50

20

20

20

Current
Inventory
Ft.

62

125

129

19

425

112

82
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@ Standard Pipe and Line Pipe

INDEX KEY

Explanation of n General Information

Pricing Method Weight of Pipe
General Measurement of Pipe
Unlisted Sizes Order Minimum Quantities
Calculation of Prices Item Minimum Quantities
Standard Pipe-Specifications "HW" Grades
Standard Pipe-End Finish Pipe Size Metric Conversion

Line Pipe-Specification APl 5L
Line Pipe-Specification

APl 5LX
ﬂ Extras n Weights, Dimensions and
Special End Finishes Prices
Processing Continuous Weld
Item Quantity Seamless
Order Quantity Electric Weld
Surface Finish-Black Pipe Double Submerged Arc Weld
Tolerances Couplings
Testing
Length

Pack-Mark-Load
Special Requirements
Shipping Leeway-Seamless

PREFACE

The prices and extras listed do not necessarily represent the range of products, sizes,
grades and chemistries, or the finishes and treatments we are able to furnish.

The prices and extras listed are based upon the use of our customary methods of
production. If any additional or different methods are required, other extras may apply.

The prices, extras and other details listed are subject to change without notice, and
billings will reflect prices in effect at time of shipment.

Availability of all itens is subiect to inquiry.

Symbols within parentheses shown for certain extras ore for invoicing pur-
poses only.

A listing of the current price pages for this price list is shown on
Page 62

@ United States Steel 2 September 27, 1981



Standard Pipe and Line Pipe

n Explanation of Pricing Method

General

Standard Pipe and line Pipe are priced on a per 100" basis. For each size and type of pipe
a “Per Foot Base” is shown. In adaition, a Pricing Factor is stated in terms of points for each
size and type of pipe. By multiplying the Pricing Factor by the “Per Foot Base” of a given
size and type of pipe, the price per 100" is obtained.

Al commonly ordered sizes and types of Standard Pipe and line Pipe are listed in the Price
Tables. When unusual items or certain extras are involved, it may be necessary that the
required price be computed. For these reasons, more detailed explanations of pricing
method together with examples are shown on the following pages.

Per Foot Weight

Per foot weight for plain end pipe is determined as follows:

OD minus wall thickness times wall thickness times 10.468 Ibs. Round result to two decimals
increased when third decimal is .xx5 or more = Per Foot Weight.
Example: Size 5% OD .875" wall
5.563 — 875 = 4.688
4,688 x .875 = 4.102
4.102 x 10.68 = 43.80936 or 43.81 Ibs/foot

Per Foot Base .

Per Foot Base is derived from the plain end weight per foot of the pipe size involved on a
10¢ per pound basis. Computation will extend thru the second decimal which shall be
increased when third decimal is .xx5 or more.
Exomple: {a} Plain End Weight Per Foot = 43.81 lbs.
43.81 x $.10 = $4.381 Per Foot Base = $4.38
{b) Plain End Weight Per Foot = 14.98 Lbs.
14.98 x $.10 = $1.498 Per Foot Base = $1.50

Price Per 100’

Prices are adjusted by increasing or decreasing the number ot Points of the pricing factor.
In opplying this pricing factor to the per foot base to obtain the price per 100, the
computation will extend thru the second decimal which shall be increassed when third decimal
is .xx5 or more.
Example: Per Foot Base = $4.38
Pricing Factor = 335 Points
335 x $4.38 = $1467.30 Price Per 100’

Price Per Ton

Price per ton is determined from price per 100’ divided by per foot weight of item involved
with result multiplied by 20 = Price Per Ton.

Example: Price Per 100’ = $1467.30
Per Foot Weight = 43.81 Lbs.
$1467.30 + 43.81 = 33.49235334
Muitiply by 20 = $669.847 or 669.85 Per Ton

The Price Tables in this price list show the Per Foot Base, the Pricing Factor applicable to
that grade and the price per 100* for that grade. In most cases, the price per net ton is also
shown for the same grade as well as the price per 100” and per net ton for higher grades.

January 5, 1983

(Replac)(/es issue October 27, 1981) 3 United States Steel @



@9 Standard Pipe and Line Pipe

n Explanation of Pricing Method

Unlisted Sizes-Black Plain End

Walls Lighter Than Published-(See Example Below)
Eor wall thicknesses lighter than those published in the Price Tables, the applicable price
ase is:
a. Seamless and Electric Weld ) )
1. Select the price per 100° of Grades A & B for lightest wall listed-Same OD. ~
2. Divide this Price Per 100’ by the per foot base of the required lighter wall. Round
result to the next higher Full Point. This result is ‘the pricing factor “for the required
size.
3. Add applicable Points Higher Price for specification, cut lengths, quantity, etc.

4. Nultiply the total pricing factor by the per foot base of the required item to obtain
the price per 100°.

b. Double Submerged Arc Weld-Inquire.
Intermediate Wall Thicknesses
Eor wall thicknesses intermediate to those published in the Price Tables, the applicable price
ase is:

a. Continuous Weld o ) ) )
10 Points Higher Price than the Pricing Factor applicable to the closest published wail
thickness in the same 0D.

h. Seamless and Electric Weld ) )

30 Points Higher Price than the Pricing Factor applicable to the closest published wall
thickness in the same 0D, Seamless or Electric Weld as required.

c. Double Submerged Arc Weld

The same Pricing Factor as that which applies to the closest published wall thickness
in the same 0D.

NOTE: In all cases above, exact mean Walls take the Higher Pricing Factor
Walls Heavier Than Published

For wall thicknesses heavier than those published in the Price Tables, the applicable price
base is:
a. Seamless

40 Points Higher Price than the Pricing Factor applicable to the heaviest wall pub-
lished in the same 0D in Seamless Pipe Price Tables.

b. Electric Weld ) ) o
The same Pricing Factor as that which applies to Seamless Pipe in the same OD and
Wall Thickness.
c. Double Submerged Arc Weld-Inquire.
Intermediate OD’s-Double Submerged Arc Weld Pipe Only.

Far 0D”s of Double Submerged Arc Weld Pipe in sizes 24” 0D through 48” 0D intermedi-
ate to those published in our Price Tables, Price is 29 Points Higher Price than the price
for the nearest published 0D in the same wall thickness.

NOTE: Exact mean 0D’S take the Higher Pricing Factor

Example for Walls Lighter than Published-Seamless Pipe

& EXAMPLE:_ Seamless _A53 Grade. B _Black Plain End DRL
Seamless 65" OD x .250” Wall 17.02 lbs. $1.70 Per Foot Base
$693.50 Price for 65" OD x .280" Wall {lightest listed)
- =+ 1.70 Per foot base for 658" OD x .250" Wall
407.95 Points
or 408 Points pricing, factor
X 170 Per foot bose for 656" x .250" Wall

$693.60 Per 100’ ot producing mill

(Effactive December 14, 1982)

@ United States Steﬂ 4 (>indicates change from lIssue 6’:{::::275,'1‘99:8
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@9 Standard Pipe and Line Pipe

n Explanation of Pricing Method

Calculation of Prices

Prices per 100° for most sizes and classes of pipe are shown in the Price Tables. The
following examples illustrate the pricing method when prices must be calculated.

Example No. 1

Assume a certain size and type of pipe has a per foot hase of $.09 and the current Pricing
Factor is 463 Points.

Published pt?r_foofbdse--n-................”H:::H;;;;saaaasa..a ........... $'09
) T e 1o 1V o £ (A
Net price per 100" (463 X $.09) ...ttt ittirtetieeenieeeeaaseosecasnasnannns $41.67

Example No. 2

Assume a certain size and type of pipe has a per foot base of $.37 and the current Pricing
Factor is 390 Points.

Published per foot base . ... .o i ittt i i i ettt $.37
Published Pricing FAaciOr ... ... .uuutii ittt teetteiiiit ittt e e e vos e s warres
Net price per 100" (390 X $.37) . .eiuririti el $144.30

Example No. 3

Assume a certain size and lype of pipe has a per foot base_of $1.08, has a current Pricing
Factor of 345 Points, and is subject to_a_deduction of 7 Points and an extra of 26 Points.

Published per ool base .. ...ouiiii it ittty ceeea.. $1.08
Published Pricing Factor . ... ...oiiiiiiiiiiiiiiiii i irireianrsnessns... 345 Points
Deduction.............. e et at e, 7 Points
New..Pricing Factor (345 PUNLS Jess 7 POIRES) .. .o.vintriiiieieneannnnins 338 Points
e 26 PoARES
Net Pricing Factor (338 Points plus 26 Points) «.ovvivnvininnne e nnnnn. .. 364 Points
Net price per 100" (364 X $1.08) = .. ..uniiini i e $393.12

PExample No. 4

ril 25, 1984

eplaces Issue January 5, 1983) 5

Assume an item of 16” OD x .380” Wall Seamless Pipe is required. This wall thickness is
intermediate to those published in the Price Tables. The Plain End weight per foot for this
size is calculated at 63.39 Ibs/foot which establishes per foot base of $6.34 for this size.

Pricing Factor for closest published wall thickness in the same 0D (.375") . . . . . . . ... 410 Points
Points Higher Price for internediate wall (Page 4) . . . . .. ... .. .. ... ... ... ... ... 30 Points
Total Pricing Factor . . . ... ... 410 Points + 30 Points = 440 Points
Net price per 100 (440 x $6.34) = . . . . . .. $2789.60



Standard Pipe and Line Pipe

n Explanation of Pricing Method

Standard Pipe—Specifications

Standard Weight, Extra Strong and Double Extra Strong Standard Pipe are generally pro-
duced to ASTM A120/A53 and related specifications. For other specifications, the fol-
lowing Points Higlier Price apply:

[ : Points Higher Price
i - Production
Specification Than ASTM
P Method AJ20/A53
ASTM AS3/ASME SA53 (AWWA C200) . . . . . . . .. Seamless or EW None
Continuous VWeld None
ASTM A106/ASME SA106- Grades A or B . . . . . Seamless 30
Grade C.......... Seamless 40
ASTM A501 Round-Structural Tubing . . . . . ...... Seamless None
Continuous VWeld 15
ASTM A618 Round-Structural Tubin )
Grade la-USS COR-TEN j [ Seamless 75
Grade Ib-USS COR-TEN E | Seamless 75
Grade 11 -USS TRI-TEN . . | Seamless 45
Grade 111-USS EX-TEN 50 [ Seamless or 35
Continuous VWeld 35
ASTM A7 14-Class 2 Grade |
(USSCOR-TEN Aor B] . . . . . . . .. Seamless 75
Class 2 Grade Il
(USSTRI-TEN) . . . oo e Seamless 45
Class 2 Grade 111 ]
(USS EX-TEN 50 Cu .20 Min) . . . . | Seamless 45
Class 4 Grade VII (USS COR-TEN A) | Seamless 75
Class 4 Grade VIII (USS COR-TEN B\ | Seamless 75
JASTM A79S
Type E-Grade Aor B . . . . . ... ... EW None
eF . Continuous Weld None
Type S-Grade Aor B .......... Seamless None
USSA30 Shurry Pipe . . o oo Seamless or EW. 40
USS 431 Slurry Pipe for Heat Treating .......... Seamless 40
USS 451 Hot Finished PE Pipe for Paper Mill Rolls . | Seamless 30
USS 470 Pipe for Welding Fittings (5 .010 Max) . . . | Seamless 30*
USS 471 High Strength low Alloy Pipe for Fittings . | Seamless 50*
USS 475 Pipe for Cold Formed lielding Fittings . . . | Seamless 3f)*

*Alies to all pub~shed Seamless pipe Sizes and items OF 20 tons Or more of Seamless pifle

Sizes in walls lighter than listed, intermediate walls and walls heavier than listed. for
unpublished seamless walls of quantities less than 20 tons of aniten . . . . . . .. ... ... ... Inquire

NOTES: ASTM A333 Grades 1 and 6 Seamless is sold_as Pressure Pipe and, sold fram
USS Tubing Specialties Schedule C-Hechanical and Pressure Tubing.

Tubular Products far_nuclear and other special applications includinﬂ thase to
ASTH A655, referencing 10 CFR2L and/or 'NCA 3800 . . . refer ta USS Tubing
Specialties, Gary, IN.

April 25, 1984
. Fhsdicates change from issue January 5, 1983
@ United States Steel 6 ( % T ective April 1% 1984;



@ Standard Pipe and Line Pipe

n Explanation of Pricing Method

Standard Pip+Specifications (continued] f

ASTM A589 Type Il Water-Well Reomed and Drifted Pipe-
Threaded and Coupled-8lack and Galvanized.

Prices for this class of pipe are the same as for Standard Pipe threaded and coupled,
for Random Mill Lengths, plus the following Points Higher Price.

Continuous Weld Pipe Black Galvanized
Nom thru 3%” 0D . . . . . . . . . . ... ... ... 55 45
4“0Dand 4% 0D . . .. .. e e e e e e e e e e . 40 35
Seamless and Electric Weld Pipe Black Galvanized
23/8" ODthth65/8" OD . . . . . . . . . . .. ... .. 55 45

Standard Pipe-End Finish
Standard Pipe-%” Nom thru 12%” OD
Prices are based on plain end pipe. For pipe Threaded Both Ends (TBE) or for pipe Threaded
ond Coupled (T&C) the following Points Higher Price apply:

Points Higher Price Than Plain End Pipe
Size, Inches Standard Weight Heavier than
and Lighter Standard Weight
All wok
Unless Otherwise Listed Black Galvanized Black Galvanized
TBE T&C TBE T&C T8E T&C T8E T&C
Continuous Weld A120/A53
P/aNom...oovvneennn.. & 37 a 47 4 2 »52 " »63 »90 »69 | 116
b3 Nom b7 | pa7 [ a2 | Bs3 || pe3 | »89 | »eo | p11s
1 Nom....... e, »27 | »36 | 3 7 | »a7 " »47 | »74 | »53 | »90
& 1% Nom thru 27,00 . . . .|| »27 »37 a 37 »48 " »47 »74 »53 »89
2% and 32 OD ......... »37 | »az | a7 | s || »az | oo | par | 9
4and 420D ........... »47 »63 4 7 7 4 a 47 6 8 a 47 | 478
Seamless an Electric Weld A53
2% OD thry 65 OD ..... 50 85 50 85 50 85 50 | 85
858 OD thrv 12% OD .... 50 95 50 95 50 85 50 85

NOTE: Pipe threaded one end only [oiher end PE] is the same price as pipe threaded both I rids.

N ber 7, 1983 .
(Svfrﬂii;tes change from issue March 21, 1983) 7 UnltEd States StEEI



@ Standard Pipe and Line Pipe

n Explanation of Pricing Method

Line Pip*Specification AP1 5L (AWWA C200)

Continuous Weld Line Pipe is produced to specification APl 51 Grade A25 Class 1 (in
some cases Grade A25 Class 2). The following Points Higher Price over Black or Galva-
nized ASTM A 120/A53 Plain End (PE], Threoded Both Ends (TBE) or Threaded and Coupled
[T&C) as ordered, apply:
Plain End—All Walls ... .. .. ..o ..., [over A 120/A53 PE) . ..20
Threaded Both Ends (No Couplings)-AIl Walls ......... lover A120/A53 TBE] . 20
Threaded and Coupled—Standard Weight and lighter ... {over A120/A53 T&C)

1727 Nom thru 3%” OD ... 50

4" and 4Y2" OD it e 35
—Heavier than Standard Weight . . (over A120/A53 T&C)

All Sizes ... i e e 20

Seamless, Electric Weld and Double Submen?ed Arc Weld Pipe black or galvanized
produced to specification APl 5L Grades A and B are the foIIowing Points Higher Price
than ASTM A 120 black or galvanized Plain End, Threaded Both

Coupled, as ordered:

nds or Threaded and

Plain Ends and Threaded Both Ends (no couplings) .. ..coivviiii e enn.. None
Threaded and Coupled-8s/8” OD thru 12 %" OD-Standard weight and lighter, also

all OD's heavier than stondard weight .................. None
Threaded and Coupled-65/8” 0D and smaller-Standard weight and lighter . . ...10

NOTE: Pipe 6% 0D and larger produced to the reguirements of APL 5L may olso be
certified as meeting specification AWA C200 at no additional extra.

a Line Pipe-Specification API 5L (AWWA C200)

Seamless, Electric Weld and Double Submerged Arc Weld Line Pipe produced to X
Grades of Specification APf 51 are priced on hasis of the following:

Seamless-Plain End X Grades of APl 5L

Points Higher Price Than APl 5L Grades A or B

Wall Range X Grades HW Grades
X42* | X46 * | X52* [| HW42 | HW46 | HW52
Extra Strong and Lighter ......... 21/ 33 52 29 41 60
Over Extra Strong
Thru 3" 29
Over 375" thru 750" . . . . . ... ... 33 4 60 37 49 72
Over 750" . . ’39 51 70 47 59 78

Electric Weld and Double Submerged Arc Weld-Plain End X Grades of APl 5L

Points Higher Price Than APl 5L Grades A or B
Xa2 * X46* X52 * X60 X65 X70* *

Wall Range-X Grades

AIl Walls-Regular Grade . . . . 1 23 42 61 77 9%
If Alloy Bearing Other than
MillPractice is Specified , . . . 19 31 50

*Columbium, Vanadium or a combination thereof may be used at Mill Option for API 5L
Grades X42, X46 and X52 unless specifically prohibited.
* % DSAW only.
NOTES: For Intermediate Grodes, apply points higher price for next higher grade listed.

Pipe_6s/s" 0D and larger produced to the reguirements of X Crades of API 5L may also be
certified as meeting Specificotion AWA C200 at no additianal extra.

: November 7, 1983
@ United States Steel 8 (>Indicates change from Issugvﬁ;nr&rﬂ, 1983)



@ Standard Pipe and Line Pipe

Extras

Special End Finishes

Threaded and Coupled Pipe-Couplings Not Attached to Pipe at Mill

On all pipe ordered threaded and coupled, it is our standard mill practice to attach

couplings to pipe at mill. If order specifies that couplings be shipped with (in burlap bagsf
but not attached to the pipe, Paints EXtra is ««-«cvvevneninnieiiiiiiniaa., 0

NOTE: This extra charge does not apply in those instances where it is required that
couplings be charged far separately‘ at the loose coupllng price, such as cut

IEngths. If couplings are shipped alone in vooden hexes-Reter to PML far Points
xtra.

Grooving * Continuous Weld, Seamless or Electric Weld Plain End Pipe
for Mechanical Coupfings

Points Extra for Single or Double Grooving one or both ends of each piece, Cut or Rolled
Grooves. (Does not include applicable Length Extras, if any).

Length Range, Feet

20 to *35 and
Und 10 to 15 to under 25 | *25 to *30 to Over
nléar under under and under under and
15 20 Single 30 35 Double
Random Random
Single
Grooving Subject 55 40 35 30 25 20
to
Double  — —nquiry | 19 75 60 50 45 40
Grooving

*continuous Weld pipe can be grooved only in lengths under 25* and 38” and over.
NOTE: Extras for types at grooving other than the above ore Suject to Inquiry.

Single Bevel-Heavy Wall Seamless Pipe-All Sizes

Seamless Standard Pipe and line Pipe, Plain End in Extra Strong and Lighter Walls are
furnished with ends beveled for welding or cut square as ordered without extra charge.
Walls above Extra Strong are furnished with ends cut square without extra charge. If
beveled ends are required on walls heavier than Extra Strong, the following extras apply:

Wail Thickness, Inches & Points Extra
Over Extra Strong to under .800 +...covvenennnnannn,. I 20
B00tounder 1200 ... ...ttt 30
1.200 and over ... ... i e 45

Two-Step Bevel-Heavy Wall Seamless Pipe (Lorain, OH Only)

When specified we will furnish a “Two-Step” Bevel on certain sizes of Seamless Pipe in wall
thicknesses over .750”. The first .750” of wall thickness from ID) may be beveled 30” plus
5° minus 0° or 37 %° plus or minus 2 %. The remaining wall thickness will be beveled 10° plus
or minus 1° Extra charge for this operation is as follows:

Seamless Sizes 65/s8” 0D thru 26” 0D

Wall Thickness, Inches I Points Extra
Under 1.000 +vninee ittt ie et et ee e 50
1.000 and OVer ..o oi ittt e e I 70

(zctgber 21, h1981 ‘ . )
Indicates change from issue September 27, 1981 _
(Effective October 11, 1981) 9 United States Steel USS



@ Standard Pipe and Line Pipe

n Extras

Processing

Internal Epoxy Coating

Plain End Double Submerged Arc Weld Line Pipe 24” OD and larger can be internally
coated with Epoxy Resin Amine or Polyamid Type Coatings which have been opproved for
application by USS. The following extra charges apply

Size 0D, Extras per 100”
fches Coating of 1.5 liils Each Additional .1 Mils

24 $168.45 $3.28
26 194.18

30 204.36 4.09
36 278.15 4.84
40 291.50 5.36
42 299.24 5.61
44 331.88 6.00
46 346.50 6.25
4a 361.13 6.50

NOTES: If Buyer requires that Coating Manufacturer’s Representative be Fresent during

ag% |%at|on of the coatlnﬂ _this can be arranged and Buyer will be billed a
actual cast plus representive's transportation costs:

Prices for internal coatings other than those listed abave are Subject to Inguiry.

Galvanized *

Prices for Galvanized Pipe are based on 1.80 ounce minimum average coating weight. The
higher extra charges for specified Zinc coating weights heavier than 1.80 ounce minimum
average are:

Points Extra
Range-Min Average Coating Weight, 0z Over 1.80 0z Min Average
Over 180 thry 2.00 . .titiiteiieiiiettnneneeneeeanensnesssesnnennneones 10
Over 2.00 thru 2,25 .. i e et e e e e 20

Caustic Washing *-The Points Extra charge for dipping pipe into a caustic wash is 15

Pickling *- The Points Extra charge for pickling (descaling) pipeds . ... ... ... ....... 15
Drifting *-The Points Extra charge for drifting plain end pipe or pipe with
threads only, no couplings is... . .« v oo 15

*Available only through 22° maximum lengths or single random lengths.

Item Quantity
An iten is defined as one 0D, Wall, Surface Finish, End Finish and length in one Specifica-
tion or Grade and Marking for shipment at one time to one consignee at one destination.

Prices for Seamless, Electric Weld and Double Submerged Arc Weld Pipe are subiect to

Quantity Extras. Paints Extra, which apply to quantities ordered, not on quantities
shipped are:

23/8” OD and Larger-Seamless, Electric Weld and Double Submerged Arc Weld

Quantity, Tons a Points Extra
DA OVr . v vt e None
A2 townder 5. ..o , 30 (QM1
Ltounder 2L2 . . . ..o 35 (QM2
MtowderI.. ...t 45 (QM3
Under 12 . . ..o 60 (QM4

Oltober.27, 1981
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Standard Pipe and Line Pipe

n Extras

P Deletion

Surface Finish-Black Pipe
Our regular mill practices include the following:

[1) Regular Mill Coating-Continuous Weld, Electric Weld and Seamless Pipe are
coated with mill spray oil (ﬁp the only) . ...... e PR .. ... None
Double Submerged Arc Weld is normally- furnished bare, i.e., the pipe is not
coated with milf spray oil and grease spots and cutting oil are not removed. When
arrangemqnts are made to furnish Double Submerged Arc Weld pipe with Regular
Mill Coating, the extras are:

Per 100
:% ..................................................... §ll.
P 12.5
D e U
0. . 17.50
P 19.50
%4@'OD ................................................... 21.50
N Al
D 2.00
(2) Bare-pipe is not coated with mill spray oil; grease spots and cutting oil
AENOLTRIOVED . . o o o e e e e e e e None
®3) Dr{—pipe is not coated with mill spray oil and all grease spots and cutting
oil have been removed. [Available orrly through 22” maximum lengths or single
random lengths). The Points Extra is .. ............. . ... ........... 15
Other specified coatings such as Ferro Coat .. . .. ... ......... ... ... ... Inquire
Tolerances

Wall Thickness
The following are out standard wall thickness minus tolerances applicable to Electric Weld

line Pipe:
ASTM A53 AP 51 AP 51X
18” 0D and smaller . . . . Minus 12 1/2% Minus 12Y2% Minus 121/2%
20" 0D and larger . . . . . Minus 121/2% Minus 10% Minus 8%

Electric Weld line Pipe may be ordered to more restrictive minus wall tolerances at the
following Points Extra:
1. When a minus tolerance specified closer than standard

but not closer than 50% of Standard . . . . . . .. ... 10
2. When minus tolerance is specified closer than 50% of sfandard . . . ... ... ... 15
Straightness

USS standard straightness tolerance for other than APl Pipe is 3/4’” in 20° or in_propor-
tion for longer or shorter lengths. For APl Pipe, straightness is per specification. For
tolerances closer than mill standard or API specifications, the Points Extra is . . . . . . 15

March 21, 1983
(>indicotes change from issue August 12, 1982) H
(Effective March 21, 1983) 11 United States Steel @



@9 Standard Pipe and Line Pipe

n Extras

Testing

Supplemental Fracture Toughness Tests (For Information Only)
Charpy V-Notch Impact Tests

These tests where possible will be made on 2/3 size Charpy V-notch specimens on
Seamless or Electric Weld and Double Submerged Arc Weld line Pipe. Where full curve
data are developed for fracture appearance, transition temperatures and enerlqy absorp-
tion, one sample will be broken at each of the various temperatures to establish a curve. -
Where single temperature tests are performed for fracture appearance and energy
absorption, the average of three specimens from one pipe will be reported.

Drop Weight Tear Tests
These tests will be performed on Seamless or Electric Weld and Double Submerged Arc -
Weld Tine Pipe. Where full curve data is developed for fracture appearance transition .
temperature, one sample will be broken at each of various temperatures to establish a
curve. Where tests are performed for fracture appearance at one temperature, the
average of two specimens from one pipe will be reported.

When ahove tests are requested, the following Extras Per Test apply:
Charqy Drop Weight
Inpact Test  Tear Test

Full curve dataper set . . . ... ..o i $220.00 $220.00
One test at one temperature ......................... 93.50 93.50

Hydrostatic Tests

Seamless, Electric Weld and Double Submerged Arc Weld Plain End line Pipe are hydro- .
statically tested to standard or alternate test Ipressures designated in API Specifications for

this product. However, Seamless, Electric Weld and Double Submerged Arc Weld Plain End

line Pipe in grades through X60 may be tested to higher pressures, up to a maximum of 95%

of the specified minimun yield strength designated in APl  Specifications.

Paints Extra for higher hydrostatic testing are

Burst Tests
Burst Tests will be performed using customer’s material at the following Extras Per Test.

85/8” 0D thru 18” 0D ... ... .. oo $517.00
Over 187 Dt M............ ... i, 087.50
Over 26” 0D . . 858.00

Supplementary Testing-Seamless Pipe Specification ASTM A106

The following extra charges apply for supplementary requirements under ASTM AIO6 or
similar specifications.

Requirement Extra Charge

[SlT% Chemical Analysis-
ru

QElements . .. e $ 45.00 per test

SEIEIeNS . .o 55.00 per test
For each element over 5 . . . . . . ... ... .. . ... 15.00 per test

[82[) Transverse Tension Tests-
Tests made on specimen from each end of each length) .| $100.00 per length tested

(832T Flattening Tests-_
ests made on specimen from each end of each length) .| $ 30.00 per length tested

() BN TASES . o v e e e $40.00 per test
Photo-Micrographs . . . . . .o $ 40.00 each .
Warking and Handling . . . . . ... ... $ .25 per piece (PM3)
i March 21, 1983
@ United States Steel 12 (Replaces lIssue August 12, 1982)
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ﬂ Extras

Length

Standard Pipe and Line Pipe

Standard Pipe and line Pipe is available in random mill lengths an the following basis:

Standard Pipe

Permissible Shorts

Production : Length Range,

*Length Wall Thickness Length

g Method Feet O;?er Range,

Feet

; All except Double| Standard Weight 16 thru 22 5 12 thru 16

ﬁmm%$mmm &mméaiMc ana&m@ 12 thru 22 5 6 thru 12
(3R] Wield Dbl Extra Strong 1 thru 2 5 | 6t L2

Standard Weight | 35 Min. Average | . | ......

DoubIEBngandom All Extra Strong 35" Min. Average | .. | ......

Dbl. Extra Strong Subject to Inquiry | .. | ......

Line Pipe

Permissible  Shorts

*Length Pkﬁggﬁgifn Wall Thickness Lengtggéi?nge, " Length

Order Range,

Feet
. AlL Dayile
tSingle Random uﬁ%ﬁ%ﬁgddﬂ 18 thru 22 (T4C)
PLAIN ENDS

Length depends upon 0D and wail thick-
ness. However, double random pipe is
Al All Walls generally furnished 1 Tengths averaging

Doublf Random

F O
HREADED AND COUPLED
| Double random lengths, Subiect to Inquiry.

* continuous Weld

Pipe in sizes 1/2

"and 3/4” Nom is not available in lengths over 25°

{Single Random Lengths—Seamless and Electric Weld Pipe
Seamless and Electric Weld Pipe ordered in single rondom lengths (SRL) will be subject to

P Points Extra of: Seamless Pipe
Electric Weld Pipe

Qctoher 27, 1981

(>indicates change from issue September 27, 1981)

(Effective October 11, 1981)
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@vStaﬁd'akr& Pipe and Line Pipe

n Extras

Length (continued)

Uniform Lengths-Continuous Weld Pipe Only-1/2" Nom thru 41/2” OD
Continuous Weld Pipe may be ordered in uniform length 17” and over. The extra charges

for such uniform lengths higher than random lengths for

ends/threaded one end (no couplings) or threaded and coupled os ordered are:

lain end, threaded both

Points Extra
t Quantity of One -
Uniform length length Size, One Length Size, Inches
or Length Range, Tolerance and One Grade
Feet Plus or Minus, Ordered 2 {112 Non|31/2 0D
Inches Tons thru thru thru
11/4 Nom| 27/8 0D. |4 1/2 0D
17 1o under 21 ...... 1 | 20 and overt; 30 | 25 20
8 ] | Any Quantity None | None | None
*%17 tounder 25 ...... 6 20 and over None None None
6 10 to under 201 35 30 25
25 i 6 or 12 Any Quantity None None None
*Over 25tounder 35 .| 6 20 and over 40 35 30
6 10 to under 20} 55 | 50 40
*35 and over ........ é | 20 and overt None | None None

*sizes 1/2” and 3/4” Nom in uniform lengths over 25° are not available.

* * For Continuous Weld, Black or Galvanized Reamed and Drifted-Threaded and Coupled
Pipe to ASTM A589 Type 11 in 1870 uniform lengths plus or minus 6“, 180" Max. length

or 20°0” Max. Length-any quantity

No Length Extra Applicable

tror lesser quantities or for closer length tolerances, full Continuous Weld Cutting or Cutting

and Threading Extras apply. (See Table for Cut length Continuous Weld Pipe)

Selected Random Lengths-Seamless, Electric Weld, or Double Submerged Arc Weld
-Plain End Pipe Only-16" and longer

length Ranges involving lengths longer than 42° are subject to inquiry for availability.

length Range, Feet

Percent (%) Extra
of Seamless, Electric Weld or
Double Submerged Arc Weld
Full Cutting-Charge *

Under 2 . . .

2 to under 4
4 10 under 6
6 to under 8
§ to under 10
10 and over

100
60
50
40
30
20

* Based on Minimun length specified-round to Next Higher Full Point.

@ United States Steel

14
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(Us9 Standard Pipe and Line Pipe

E Extras

Length (continued)

Specified Minimum or -Maximum Lengths-Plain End Pipe Only
Minimum lengths and Maximum Lengths may be ordered in lengths 16” and over. On such
orders the mill may ship pipe of any length provided the minimum or maximum length
requirements are met. Extras are calculated as follows:

Minimum Lengths-Seamless or Electric Weld

Orders specified to minimun lengths in the 16” through 22° length Range-Subtract
length specified from 22> to obtain length range and apply appropriate Selected
Random length Range Extra [18” Minimum”Length specified-22” Minus 18” = 4” length
Range at 50% of Cut length Extra), rounded to the next higher full point.

Orders specified to minimum lengths in the over 22 through 42” length Range-
Subtract Iength specified from 42° to obtain length Range, and apply appropriate
Selected Random Length Range Extra (26 Minimum Length specified-42" Minus 26° =
16” Length Range at 20% of Cut Length Extra), rounded to the next higher full point.

Orders specified to minimum length over 42°-Full Cut length Extra is applicable.

Minimum Lengths—Double Submerged Arc Weld
Specified Minimum Lengths may be ordered at Points Extra charge of:

Specified Minimum Length, Feet

Size
26 27 or 28129 or 30|31 0r 3233 or 34|35 or 36

All OD's and Walls .....| 2 3 4 5| 6 7

NOTES: Intermediate Minimum Lengths take the higher extra.
Inquire for Minimum Lengths over 36,
Maximum Lengths-Seamless, Electric Weld or Double Submerged Arc Weld

Orders specifying Maximum Lengths 16 to under 42°-Subtract 16° from specified
maximum length and apply appropriate Selected Random Length range above. (23’
Maximum Length specified-23" Minus 16°=7" Length Range at 40% of Cut Length
Extra], rounded to the next higher full point.

Orders specified to a maximum length 42" and over . . . . . . .. ... ... ...... None
NOTE: Specified minimum or moximum length determines the applicable Cut Lenglh Extra.

Cut Lengths
Standard Cut Length Tolerances

Length, Feet Tolerance, Inches

Thru 24 . Plus 1/8, Minus 1/8

Over 24 thru 34 ... ... ... ... ....... Plus 5J;, Minus 0
Qerdthru 2. ..o Plus 3/8, Minus 0

Qver 42.. .. ... . . . . Subject to Inquiry

September 27, 1981 15 United States Steel @ '



@) Standard Pipe and Line Pipe

n Extras

Length (continued)

Cut lengths (continued)

1. If Plain End cut length Continuous Weld, Seamless, Electric Weld or Double Submerged
Arc Weld pipe is ordered, the Points Extra for cutting only (bold face type) shown in the
following tables, are added to the plain end pricing factor for base random lengths.

2. If Threaded Both Ends or threaded one end (no couplings) cut length Continuous Weld,
Seamless or Electric Weld pipe is ordered, the Points Extra for cutting and threading
(Iight ﬁacetﬁype) are added to the Threaded Both Ends (TBE) pricing factor for base
random lengths.

3. If Threaded and Coupled cut length Continuous Weld, Seamless or Electric Weld pipe -
is ordered, the Points Extra for cutting and threading (|I%ht face type), are added to the
Threaded Both Ends (TBE) pricing factor for base random lengths. In this case, the cou-
plings are charged separately at the loose coupling price. No charge for attaching
couplings to pipe at mill.

Continuous Weld Pipe--Sizes 1/2” Nom thru 41/2 0D

length, Feet
6 to 12 to 15 to. 18 to 25 to 35 and
under 12 under 15 under 18 under 25 under 35 Over
Size,
Inches )
Points Extra
Cutting Only-Bold Face Type )
Cutting and Threading (Threaded One End or Both Ends) Light Face Type
1 80 100 70 50 * *
and " "
3/4 Nom 100 110 75 55
1 mom 70 85 65 45 65 40
thru
23/8 0D 85 95 70 50 70 45
27/? oD 55 75 55 40 55 35
thru
41/2 D 70 85 60 45 60 40

*Sizes 1/2” and 3/4” Nom are available in Cut Lengths under 25° only.

16
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Standard Pipe and Line Pipe

Extras
Length (continued)

Cut Lengths (continued)
Seamless, Electric Weld and Double Submerged Arc Weld Pipe
Cutting and Cuttting and Threading Point Extras-Standard Cut length Tolerances.

Length Range, Feet
910 14 to 21 to 28 to 35 Over
under under under under thru 42 thru
Size " 14 21 28 35 42 60-
0D i :
Inches Thickness a Points Extra
Cutting Only-Bold Face Type
Cutting and Threading (Threaded One End or Both Ends)
Light Face Type N4
Lighter 125 100 | 175 100 85 45
3 o
Standard . Not
Weight 1165 _1,20 | 20 120 100 | ailable
thry - : —
Standard | 105 [ 90 [/1s0) | 90 75 40
And . ; Not
Heavier . | 190 10 +1 5200 | 105 70 | hvailable
=’w=
Lighter 135 120 210 135 90 90
a Over ghar(rj i
tandar Not
wwx leight | 1, W5 20 16105 i
* *Stondard 120 105 1751 | 120 75 75
We:jght <
An Not
Heavier 155 | 135 | 245 I 145 | %0 Available

*Not available in cut lengths—extras are listed 1o ollow for calculation of Extras for Selected Random
Lengths and Minimum-Maximun lengfhs
» % % For Sizes 858", 103" and 1234” OD use Standard Walls {.322", .365" and .375" respectively; sizes
over 123" OD .375” wall are considered standard).
* % %Cytting and Threading Extras (light face type) are for Maximum 12%" OD only. Threading not
available on sizes over 1234” OD.
NOTE: In the heavier wall thicknesses, moximum lengths ovailable are governed by the
required wall thickness. {The heavier the waii the shorter the maximum length.j
Cut Lengths Under 9'—Extra is the same per piece as for a 9’ length. To obtain the Points
Extra—multiply Cuiting or Cutting and Threading Extra shown above for the required size
and wall by 108 {9’ in inches). Divide the result by the desired length in inches and round
this result to Next Higher Full Point.
»Exomple: 103" OD x .500" Wall Plain End Cut 4° H" long
Cutting Extra—9' Length — 120 Points
120 Points x 108" (9] =12960
12960 = 59" {4'11") =219.66 Points
Round to Next Higher Fuil Point for 220 Points Extra.

October 27, 1981
(»indicates change from issue September 27, 1981) [
(Effective October 11, 1981) 17 United States Steel @



@ Standard Pipe and Line Pipe

n Extiras

Pack-Mark-Load
Packing
Thread Protection

Regular mill practice provides for protection of the threads on the end of the pipe not

protected b{
threaded on

owing table:

the coupling on threaded and couFIed pipe, and for threads on both ends of -
y pipe, in accordance with the fol

Size, Inches
. Type of
Type of Pipe Shipment 12 Nom 2% thry 41> OD
and Smaller 4 0OD and Over
Standard Pipe Ocean Plastic Protectors Plastic or )
or Burlap Metal Protectors Plastic or
Wetal Protectors
Non-Ocean *No Protection| *No Protection
Reamed and Ocean Fiber Protectors
Drifted Pipe or Burlap
Metal Protectors | Metal Protectors
Non-Ocean *No Protection
line Pipe Oceon . .
Plastic Protectors Plastic or Plastic or
. or Burlap Metal Protectors | Metal Protectors
Non-Ocean

*NOTE: Wihen thread protection on these items is specified by the Buyer, the following extras will apply:

Threaded and Coupled Pipe

Threaded only Pipe and T&C Pipe involving Couplings Shipped

with but not attached to Pipe

Capping Ends of Plain End Pipe

Points Extra 15 (PL)

Points Extra 20 (P2)

Metal or Plostic Caps can be fitted to the ends of Plain End Standard Pipe and/or Line Pipe

in sizes ¥2" Nom. through 24" OD. The extras are:

Size Range, Inches Length »Points Extra

2 Nom thru 12% OD ....| Single Roandom, 21’ Uniform or 30 (P4}
Cut Lengths Under 25’

'/2 Nom thre 12% OD .... Double Rondom or 25 {P7)

Cut Lengths 25’ and Over

14 OD thru 24 OD........ Single Random, 21’ Uniform or " 351(pg)
Cut Lengths Under 25’

14 ODthry24 OD........ Double Random or 30 (P9}

Cut Llengths 25’ and Over

Loose Couplings

Regular Mill Practice provides for packing Loose Couplings in Burlap Ba%s
For Couglings shipped separate from the Pipe or when couplings only are shipped and

wooden
172" NO thru 41/2" 0D
Over 41/2” 0D thru 123/4” 0D

* *Applicably to the number of Wooden Boxes used.

@ United States Steel
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oxes are ordered as shipping container, the Extras Per Box are:

(Effective

Norse

* *

October 27, 1981

(»indicates change from issue September 27, 1981)
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(s Standard Pipe and Line Pipe

n Extras

Pack-Mark-Load (continued)

Packing (continued)

-

Bundling

Continvous Weld Pipe in sizes 8" through 3" Nom is shipped in bundles. Bundles will not
be broken, shipments being made to the closest bundle. The number of pieces per bundle
and the approximate footage and weight are in table below.

Continvous Weld Pipe in Sizes 2" Nom and larger, os regular mill practice, will be shipped
not bundled. When bundles are specified for sizes /2" Nom through 172" Nom, the number
of pieces per bundle and the opproximate footage and weight will be as shown below.

Standard Weight and Extra Strong Pipe

Weight Per Bundle—21" Uniform Lengths
Per Bundle
Nom Standard Weight Pipe Extra Strong Pipe
Size,
Inches Plain End T&C Std or Line
Pieces Feet
Std or line Std line Plain End T&C
V8 30 630 151 151 158 195 195
Vs 24 504 212 212 217 272 272
¥ 18 378 215 215 215 280 280

®Secured Lifts

Continvous Weld Pipe
Regulor mill practice at Lorain, OH and Fairless, PA mills is to pre-package Block and
Galvanized Continuous Weld Pipe sizes /2" Nom thru 1/2" Nom into approximately one
ton maximum secured lifts os follows:

. Weight Per Lift—
Nom Wall Pieces Footage M
Size, Thickness, in in 21" Uniform Lengths
Inches Inches Lift Lift Plain End T8C
Standard Weight Pipe
2 109 50 1050 893 893
Ya 113 40 840 949 949
1 133 30 630 1058 1058
1 .140 40 840 1907 1915
12 .145 35 735 1999 2007
Extra Strong Pipe
2] 147 25 525 572 572
Ya 154 25 525 772 777
1 179 20 420 211 9216
1V 191 15 315 945 951
12 .200 15 315 ’ 1144 1153
April 25, 1984
(Replaces issue October 27, 1981)
(®Relocatad from page 23) 19 UnltEd States StEEl @



Standard Pipe and Line Pipe

ﬂ Extras

Pack-Mark-Load (continued)

Marking
Special or Unusual Marking-Prices are subject to inquiry.

Loading
Regular mill practice is to ship pipe in open trucks or gondola cars without covering. Sizes 3/8",
Nom and smaller are bundled as indicated in Bundling table. Sizes '/2” Nom thru 11/2” Nom
is Standard Weight and Extra Strong walls are pre-packaged at our Lorain, OH and Fairless,
PA mills in secured lifts-see General Information for secured lift table. Any item ordered to
a quantity less than that contained in a pre-packaged secured Iift will be Subject to an extra for
breaking ‘the standard secured lift. On all other sizes-Lorain mill regular practice is to load
solid without seﬁarators. If lifts (regular or secured) are required, the lift weight must be so
specified. AIl other pipe mills regular practice is to load solid or in 5 ton secured or assembled
lifts at mill’s option.
Extra Per Iten for breaking the Standard Secured liftsis . . ... ... .............. $30.00 (P1.3)
[This extra is not charged when Bundling is ordered and extra (P9) is charged).
When special loading practices are specified, the following extras apply.
loading in Secured lifts of Under 5 Tons down thru L Ton . . . . . ... ... .. ... ... ... None

A Secured lift is defined as a specified maximum weight of individual pieces of pipe or

standard bundles of_F{pe, or both, that are secured with metal strapping for handlin% as a unit
package. Secured lifts are supported and separated with lumber in the car or on the truck to
permit access of loading and unloading equipment.

loading in TFES . . . o oo None

A lift is defined as a specified maximum weight desired for convenient handling which may be
comprised of any number of loose pieces of pipe, or any number of standard bundles or
secured lifts of pipe, or all three. Al lifts are separated by lumber.

For covering rail carloads or truckloads with waterproof paper or similar covering . . Inguire (P10)
loading on flat cars-Extra Per Car is . . . . . . . . e e $220.00 (PLL)
For wrapping ends of Secured lifts with waterproof material-Points Extrais . . . ... . ... 15 (PL2]

Special Requirements

Test Reparts-Continuous Weld Pipe-(Heat Numbers Not Furnished).
Test Reports for Continuous Weld Pipe will be furnished at Extra Per Order of:

1 $50.00 (MTC]
Notarized (SWOMM) ... .. .. . . i e 100.00 (NTS)

Test Reports-Seamless, Electric Weld and Double Submerged Arc Weld Pipe.
When specified or required, Test Reports including heat numbers will be furnished at the
following Extras per 100°.
(Ordered length will determine the extra, not lengths ship?ed. When selected random or
minimum lengths are specified, the minimun length ordered will determine the extra).

Single Random long and Double Random
Document [Lengths 25’ and under] (Lengths over 25')
Ordered : j :
. Notarized e Notarized
Certified
J (Siarm), Certified , )
Mill T/R-specified on order . . . .| $3.00 (MT1) I $6.00 (MT2) |} $1.50 (MT1) l $3.00 (MT2)
MITI T/R-after shipment (including
recertification] . . ..."...| 15.00 | 30.00 | 7.50 | 15.00
Heat numbers on tallies and/or invoices when T/R has not been ordered{])
Belore shipment ............. $3.00 (MT5) $1.50 (MT5)
Alter shipment .............. 15.00 7.50
(1) Heat numbers will be shown on tallies and/or invoices when Test Reports have been ordered at extraof ... .. None

. April 25, 1984
@ United States Steel 20 (Replaces issue Octogg: 21, 1981)



~ @ Standard Pipe and Line Pipe

n Weights, Dimensions and —QUANTITY—
> Pr UNDER 5 TONS

iree
AN

SEAMLESS PIPE—ITEM QUANTITY EXTRAS PER ;IOO'

For quantities under 5 tons, the values below will be added to Seamless Pipe Prices

shown on the following pages. MILL- LORAIN, OH & FAIRFIELD, AL
2Y2 Tons to 1 Ton to 2 Ton to Under
Size Inch Per Under 5 Tons | Jnder 272 Tons| Under 1 Ton Y2 Ton
Foot {QM1) {QM2) {QM3) (QM4)
Base

oD Wall 30 Points 35 Points 45 Points 60 Points
2% 154 S $ 1L $ 1295 $ 1665 $ 220
2% 218 50 15.00 17.50 2250 30.00
2%. 436 90 27.00 31.50 40.50 54.00
2% 203 58 17.40 20.30 26.10 34.80
2% 276 a7 23.10 26.95 34.65 46.20
2% 552 1.37 41.10 47.95 61.65 82.20
3% 216 76 22.80 26.60 320 45.60
KA 300 1.03 30.90 36.05 46.35 61.80
k)] . .600 1.86 55.80 65.10 83.70 111.60
*4Y, 237 1.08 3240 37.80 48.60 64.80
*4Y 337 1.50 45.00 52.50 67.50 90.00
4Y 674 275 82.50 96.25 123.75 165.00
§%e .258 1.46 © 4380 51.10 65.70 87.60
5%e 375 2.08 62.40 72.80 93.60 124.80
5% J50 3.86 115.80 135.10 173.70 231.60
*6% .280 1.90 57.00 66.50 85.50 114.00
* 6% 432 2.86 85.80 100.10 128.70 171.60
6% 864 532 159.60 186.20 239.40 319.20
*8%, 322 2.86 85.80 100.10 128.70 171.60
*8% .500 434 130.20 151.90 195.30 260.40
8% 875 7.24 217.20 253.40 325.80 434.40
10% 365 4.05 121.50 141.75 182.25 243.00
10% 500 547 164.10 191.45 246.15 328.20
12%, 375 4.96 148.80 173.60 223.20 " 297.60
12%, .500 6.54 196.20 228.90 294.30 392.40
12%, 1.000 12.55 376.50 439.25 56475 753.00
14 375 546 163.80 191.10 245.70 327.60
14 500 7.21 216.30 252.35 324.45 432.60
16 J75 6.26 187.80 219.10 281.70 375.60
16 500 8.28 248.40 289.80 372.60 496.80
18 375 7.06 211.80 247.10 317.70 423.60
18 500 9.35 280.50 327.25 42075 561.00
2 375 7.86 235.80 275.10 35370 471.60
20 500 10.41 31230 " 364.35 468.45 624.60
22 375 8.66 259.80 303.10 389.70 519.60
22 500 11.48 344.40 401.80 ) 516.60 688.80
24 375 9.46 283.80 33110 425.70 567.60
24 500 12.55 376,50 439.25 564.75 753.00
2 375 10.26 307.80 359.10 461.70 615.60
26 500 13.62 408.60 476.70 612.90 817.20

* These sizes available from both Fairfield, AL and Lorain, OH.
All others Lorain, OH, only.

April 25, 1984
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@ Standard Pipe and Line Pipe

n Weights, Dimensions and

» Prices

—QUANTITY—
5 TONS OR MORE

SEAMLESS PIPE—SINGLE RANDOM LENGTHS (SRl
BLACK ASTM A53 Grades A and B

»MILL- LORAIN, OH

Weight Per Foot, T&C PE R
Pounds Per
oD, Wall, Foot
Inches Inches 18C PE Base Pricing Price, Pricing Price
Factor Per 100’ Factor Per 100’
STANDARD WEIGHT PIPE (STD)
2% 154 3.68 3.65 $ .37 586 $ 216.82 50 $ 18537
2% .203 5.82 579 .58 523 303.34 438 254.04
N 216 7.62 7.58 76 530 402.80 445 338.20
4% .237 10.89 10.79 1.08 512 552.96 477 461.16
5%s .258 14.81 14.62 1.46 609 889.14 524 765.04
6% .280 19.18 18.97 1.90 497 944.30 412 782.80
8% 322 29.35 28.55 2.86 504 1441.44 409 1169.74
10% 365 41.85 40.48 4.05 512 2073.60 417 1688.85
12% 375 51.15 49.56 496 504 2499.84 409 2028.64
EXTRA STRONG PIPE (XS)
2% 218 5.07 5.02 50 560 280.00 475 237.50
2% 276 1.73 7.66 a7 547 421.19 462 355.74
kYA .300 10.33 10.25 1.03 541 557.23 456 469.68
4% 3y 15.17 14.98 1.50 539 808.50 454 681.00
5% 375 21.09 20.78 2.08 602 1252.16 517 1075.36
6% 432 28.89 28.57 2.86 504 1441.44 419 1198.34
8% 500 43.90 4339 434 501 2174.34 416 1805.44
10%; .500 55.82 54.74 547 505 2762.35 420 2297.40
12% 500 66.71 65.42 6.54 499 3263.46 414 2707.56
DOUBLE EXTRA STRONG PIPE (XXS)
5%s 750 38.61 38.55 386 737 2844.52 652 - 251672
. 6% 864 53.14 53.16 5.32 619 3293.08 534 2840.88
8% 875 72.44 72.42 7.24 819 4481.56 534 3866.16
»{Deletion}

NOTE: Exira for Single Random Lengths (SRL) is included in above prices.
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n Weights, Dimensions and
» Prices

SEAMLESS PIPE—SINGLE RANDOM LENGTHS (SRl)

- (19 Standard Pipe and Line Pipe

—QUANTITY—
5 TONS OR MORE

GALVANIZED ASTM A53 Grades Aand B

MILL- LORAIN, OH

Weight Per Foot,

T&C P PE .
oD, Wall, Pounds FI;e(;' h
Inches Inches T8C PE Base Pricing Price Pricing Price
Factor Per 100’ Factor Per 100’
STANDARD WEIGHT PIPE (STD) .
2% 154 3.68 3.65 $ .37 698 $ 258.26 813 $ 226.81
2% .203 5.82 579 58 638 370.04 553 320.74
I 216 7.62 7.58 Jé 645 490.20 560 425.60
4% 237 10.89 10.79 1.08 627 677.16 542 585.36
5% 258 14.81 14.62 1.46 724 1057.04 639 932.94
6% .280 19.18 18.97 1.90 612 1162.80 527 1001.30
8% 322 29.35 28.55 2.86 619 1770.34 524 1498.64
10%; 365 41.85 40.48 4.05 628 2543.40 533 2158.65
12%, 375 5115 49.56 4.96 620 3075.20 525 2604.00
EXTRA STRONG PIPE (XS)
2% 218 5.07 5.02 .50 475 337.50 590 295.00
2% 276 7.73 7.66 a7 662 509.74 577 44429
3% .Joo 10.33 10.25 1.03 655 674.65 570 587.10
4% 337 15.17 14.98 1.50 654 981.00 569 853.50
5% 375 21.09 2078 2.08 716 1489.28 631 131248
6% 432 28.89 28.57 2.86 619 1770.34 534 1527.24
8% 500 43.90 43.39 4.34 616 2673.44 531 2304.54
10%; .500 §5.82 5474 547 620 3391.40 535 2926.45
12% .500 66.71 §5.42 6.54 614 - 4015.56 529 3459.66
DOUBLE EXTRA STRONG PIPE (XXS)
5%s 750 38.61 38.55 3.86 852 3288.72 767 2960.62
6% 864 53.14 53.16 §.32 FRX] 3899.56 448 3447.36
8% 875 72.44 7242 7.24 734 5314.16 649 4598.76

April 25, 1984

(»indicates change from issue January 5, 1983)
(Effective April 15, 1984)

NOTE: Extra for Single Random Lengths {SRL) is included in above prices.
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(s Standard Pipe and Line Pipe

n Weights, Dimensions and
» Prices

—QUANTITY—
5 TONS OR MORE

SEAMLESS—SINGLE RANDOM LENGTHS (SRL)

REAMED AND DRIFTED PIPE, T&C AND LINE PIPE, T&C

MILL- LORAIN, OH

Diameters Weight Per Foot, P Black Galvanized
er
Wall Pounds Foot
oD 1D Inchex Base - Pricing Price Pricing Price
nches 1 1ac PE @ Factor Per 100’ Factor Per 100’
, REAMED AND DRIFTED PIPE-THREADED AND COUPLED ASTM A589 TYPE I 3
2% 2.067 154 375 3.65 $ .37 641 $ 23707 743 $ 27491
2% 2.449 .203 5.90 579 58 578 33524 683 396.14
3% 3.068 216 1.70 7.58 Jé 585 444,60 690 524.40
4% 4,026 237 11.00 10.79 1.08 567 612.36 672 725.76
5%s 5.047 2258 15.00 14.62 1.46 664 969.44 769 1122.74
6% 6.065 .280 19.45 18.97 1.90 552 1048.80 657 1248.30
LINE PIPE-THREADED AND COUPLED APl 5L GRADES A AND B

2% 2.067 154 375 3.65 37 596 220.52 708 261.96
2% 2.469 203 5.90 579 58 533 309.14 648 375.84
K} 3.068 214 7.70 7.58 76 540 410.40 655 497.80
4% 4.026 237 11.00 10.79 1.08 522 563.76 837 687.96
5% 5.047 .258 15.00 14.62 1.46 619 903.74 734 1071.64
6% 6.065 .280 19.45 18.97 1.90 507 963.30 622 1181.80
8% 7.981 322 29.35 28.55 286 504 1441.44 619 1770.34
10%; 10.020 365 41.85 40.48 4.05 512 2073.60 628 2543.40
12, 12.000 375 5115 49.56 4.96 504 2499.84 620 3075.20

NOTE: Extra for Single Random Lengths (SRL) is included in above prices.

@ United States Steel
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(Us9) Standard Pipe and Line Pipe

n o . . —QUANTITY—
| ngghts, Dimensions and 5 TONS OR MORE
P Prices
»»MILL—LORAIN, OH
SEAMLESS—DOUBLE RANDOM LENGTHS
BLACK PLAIN END PIPE—NON-STANDARD DIAMETERS
>5", 756", 9" and 113" OD pipe sizes are not regularly manulaclured items. However,
orders for these sizes are acceptable subject to the following A
> 1. Minimum carload quantity {21 tons) of o size and wall thickness is required.
»2. Pipe snzesS OD, 75&" OD, 95" OD and 1134" OD are produced only at

..... (0], ]
[ +11 uul, Wil

. 3. Pipe will be furnished in Double Random Lengths.

PPy

4, Regular Standard Pipe Extras apply inciuding exira for Singie Random iengths {SRij. For

the application of extras—Extra Strong Walls are defined as:
» (Deletion)
5" OD— 375" Wall
7% " OD—.500" Wall
95" OD—.500" Wall
1134"0OD—.500" Wall
. Prices for waii thicknesses Lighter, intermediate or Heavier than those listed beiow are
priced on basis of unlisted sizes—See ""Explanafion of Pricing Method"'.

[4,]

o Wall P\Nefi:gm Per Eﬁdng ;
D, R er Foot - actor, Price Price
Inches Thickness, Plain Ends, Foot Grades Per 100’ Per Ton
Inches Pounds Base ASB
Standard Pipe
»{Deletion)
5 300 15.06 151 557 841.07 1116.96
5 454 22.04 2.20 619 1361.80 1235.75
758 .400 30.87 3.09 421 1300.89 842.82
956 405 39.88 3.99 430 1715.70 860.43
9% 540 52.40 5.24 503 2635.72 916.74
1134 410 49.66 4.97 458 2276.26 916.74
11% 545 65.22 6.52 501 3266.52 1001.6%
April 25, 1984
(> Indicates change from issue January 5, 1983)
(>Effective April 15, 1984) .
(>>Effective January 15, 1984) 37 Un!te{‘l Utates Vtee! USS



(Us9 Standard Pipe and Line Pipe

u Weights, Dimensions and

P Prices

SEAMLESS PLAIN END—DOUBLE RANDOM LENGTHS

—QUANTITY—
5 TONS OR MORE

*STANDARD PIPE AND LINE PIPE

\

MILL- LORAIN, OH

(Effective April 15, 1984)

\
PAPI 5L
Pricing || 2 Anl 51 ||ASTM A106
Factor Grades® Grades Grade Grade
Wall Weight Tons Per ASTM AS53 A&B A&B %42 X52
Thickness, | Per Foot, Per Foot & API 5L
Inches Pounds Mile Base (i\r(;‘d%s Bold Figures—Price $ Per 100’
Light Figures—Price $ Per Ton
2-3/8” OD
154 3.65 9.64 $ 37 476 176.12 187.22 183.89
STD 965.04 1025.86 1007.62
218 5.02 13.25 .50 450 225.00 240.00 235.50
XS 896.41 956.18 938.25
260 5.87 15.50 .59 589 347.51 365.21
1184.02 124433
436 9.03 23.84 90 589 557.10
XXS 1233.89
2-7/8” OD
.203 579 15.29 .58 413 239.54 256.94 251.72
STD §27.43 887.53 849.50
240 675 17.82 .68 437 297.16 317.56
880.47 940.92 C. .
276 7.66 20.22 a7 437 336.49 359.59 352.66
x5 878.56 938.88 920.78
320 8.73 23.05 87 570 49590 522.00
1136.08 1195.88
.552 13.69 36.14 1.37 570 822.00
XS 1200.88
3.1/2” OD
216 7.58 20.01 76 420 319.20 342.00 335.16
STD 842.22 902.37 884.33
260 9.00 23.76 .90 431 387.90 414.90
862.00 922.00 ...
300 10.25 27.06 1.03 431 443,93 474.33 465.56
X5_ g N P | (R 866.20 926.50 90841 .
360 12.07 31.86 1.21 563 681.23 717.53
1128.80 1188.95
.600 18.58 49.05 1.86 563 1102.98
XX5 . 1187.28
®4" OD
226 9.11 24.05 9 453 412.23
905.01
J18 12.50 33.00 1.25 480 600.00
960.00
*Standord Pipe—Furnished in Grades A and B Only.
April 25, 1984
United States StEE' 38 (»indicates change from issue January 5, 1983)

(®Relocated from page 37)

Printed in U.S.A.



Standard Pipe and Line Pipe

—QUANTITY—

n Weights, Dimensions and 5 TONS OR MORE

» Prices

SEAMLESS PLAIN END—SINGLE RANDOM LENGTHS (SRL)
BLACK ASTM A53 Grades A and B

»»MILL—FAIRFIELD, AL

D Wall Plain End, Per Pricing Factor ASTM A33 & API 5L
op, 9% Weight Per Foot, Foot ASTM AS53 & API 5L Grodes A & B
Inches Inches Pounds Base Grades A & B Price Per 100/

STANDARD WEIGHT PIPE (Sid)

42 237 10.79 $1.08 437 $471.96
6% .280 18.97 1.90 422 801.80
8%s 322 28.55 2.86 419 1198.34

EXTRA STRONG PIPE {XS)

42 337 14.98 1.50 464 696.00
6% .432 28.57 2.86 429 1226.94
8% .500 43.39 4.34 426 1848.84

Note: Extra for Single Random Lengths {SRL) is included in above prices.

SEAMLESS PLAIN END—DOUBLE RANDOM LENGTHS
*STANDARD PIPE AND LINE PIPE > > MILL—FAIRFIELD, AL

Factor, & API 5L Grades
Wall Weight Tons Per ASTM A53 Grades A&B Graods Grade
Thickness, | Per Foot, Per Foot & API 5L A&B X42 X52
Inches Pounds Mile Base Grades
A& B Bold Figures—Price $ Per 100’
Light Figures—Price $ Per Ton
42”7 QD
.237 10.79 28.49 $1.08 412 $444.96 $477.36 $467.64 $501.12
STD 824.76 884.82 866.80 928.86
337 14.98 39.55 1.50 439 658.50 703.50 690.00 736.50
XS 879.17 939.25 921.23 983.31
634" OD
.280 18.97 50.08 1.90 397 754.30 811.30# 794.20 853.10
STD 795.26 855.35 837.32 899.42
.432 28.57 75.42 2.86 404 1155.44 1241.24 1215.50 1304.16
808.85 868.91 850.89 912.94
834" OD
322 28.55 75.37 2.86 394 1126.84 1212.64 1186.50 1275.56
STD 789.38 849.49 831.45 893.56
.500 43.39 114.55 4.34 401 174034 || 11870.54 1831.48 1966.02
XS 802.18 862.20 844.19 906.21

*Standard Pipe—rFurnished in Grades A and B Only

April 25, 1984
Cenmcve Apr 15 1500 38A United States Steel @



= Weights, Dimensions and —QUANTITY—
. 5 TONS OR MORE
» Prices (
SEAMLESS PLAIN END—DOUBLE RANDOM LENGTHS —
*STANDARD PIPE AND LINE FIPE
MILL- LORAIN, OH
pricing || ASTM AS3 Ly crm A106 PAPISL -
Factor %Arc; ot Grades Grod Grod
rades rade rade
_ =V\!ol| _Wejﬁhlr T_ons _Per- A‘STM.A’S_S A& B A&B X492 %52
Thicktess, | Per Foot, Per toot & AFI SL
inches Pounds Mile Base Cirid%s Bold Figures—Price $ Per 100’
SET Light Figures—Price $ Per Ton
4-1/2" QD !
237 10.79 28.49 $ 1.08 402 434.16 466.56 456.84 450.32 -
STD 804.75 "864.80 846.78 508.84
337 14.98 39.55 1.50 429 643.50 688.50 675.00 721.50
XS 859.15 919.23 901.20 963.28
438 19.00 50.16 1.90 531 1065.50
1122.00
674 27.54 72.71 2.75 530 1705.00
XS 1238.20
5-9/16" OD
.258 14.62 38.60 1.46 499 728.54 772,34 759.20 804.46
STD 996.63 1056.55 1038.58 1100.49
375 20.78 54.86 2.08 492 1023.36 1085.76 1067.04 113152
X5 $84.95 1045.00 1026.59 i087.05
.500 27.04 7139~ 2.70 609 1644.30 1725.30 }
1215.20 127411 -
625 3296 87.01 3.30 827 2069.10 2168.10
1255.52 1315.59
750 38.55 101.77 3.86 627 2420.22 2536.02
XXS 1255.63 1315.70
. 6-5/8” OD
280 18.97 50.08 1.90 387 735.30 79230 775.20 834.10
STD 775.22 835.32 817.29 879.39
432 28.57 7542 284 394 112684 1212.54 118690 1275.56
XS 788.83 848.89 830.87 892.94
562 36.39 96.07 3.64 487 1772.68 188188
974.27 1034.28
J19 45.35 119.72 4.54 509 2310.86 2447.06
1019.12 1079.19
.864 53.16 140.34 532 509 2707.88 2867.48 -
XXS i018.77 1078.81
1.000 460.08 158.61 6.01 546 328146 3461.76
1092.38 1152.38
1.188 68.98 182.11 6.90 546 3767.40 3974.40
1092.32 115233
*Stondard Pipe—Furnished in Grades A and 8 Only.
-
UigS) United States Steei
S aies olee 33B (Effective April 15, 1984)



n Weights, Dimensions and

» Prices

Standard Pipe and Line Pipe

—QUANTITY—
5 TONS OR MORE

SEAMLESS PLAIN END—DOUBLE RANDOM LENGTHS
*STANDARD PIPE AND LINE PIPE

»»> MiLL- LORAIN, OH

»AP! 50
Pricing  ||ASTM AS3 11 sTM A106 -
& API 5L
Factor Grades Grades Grade Grade
Wall Weight Tons Per ASTM A53 A&B A&B X42 X52
Thickness, | Per Foot, Per Foot & APl 5L
Inches Pounds Mile Base Grades Bold Figures—Price $ Per 100’
A & B ftmbhs Blciiona __Ds._ ¢ o T__
Llslll llUUlU& riice \P rer 1omn
8-5/8" OD
322 28.55 75.37 $ 2.8 384 1098.24 1184.04 1158.30 1246.96
STD 769.35 829.45 811.42 873.53
500 43.39 114.55 434 391 1696.94 1827.14 1788.08 1922.62
XS 762.18 842.19 824.19 886.20
594 50.95 134.51 5.10 509 2595.90 2748.90
1019.00 1079.06
Jie 40.71 160,27 807 509 3089.63 Nz
1017.83 1077.82
875 72.42 191.19 7.24 509 3685.16 3902.36
xXS 1017.72 1077.70
906 74.69 197.18 7.47 509 3802.23 4026.33
1018.14 1078.14
10-3/4" OD
365 40.48 106.87 405 392 1587.60 1709.10 1672.65 1798.20
STD - 78439 844.42 826.41 888.44
.500 5474 144.51 5.47 395 2160.65 232475 2275.52 2445.09
%S N 789.42 849.38 831.39 893.35
594 64.43 170.10 6.44 513 3303.72 3496.92
1025.52 1085.49
844 89.29 235.73 8.93 513 4581.09 4848.99
1026.11 1086.12
1125 115.04 305.29 11.56 537 6207.72 6554.52
1073.63 1133.61
*Slondard Pipe—Furnished in Grades A and B Only.
April 25, 1984
(M indicates change from Issue January 5, 1983)
(PEffactive April 15, 1984) - TR I ci._i i
(>>Effective January 15, 1984) 39 nlteu tates te EI USb



vy elgnrs, MIIIICIIOIVIIO QIR
» Prices

SEAMLESS PLAIN END—DOUBLE RANDOM LENGTHS
*STANDARD PIPE AND LINE PIPE

5 TONS OR MORE

»» MILL- LORAIN, OH

APl 5L
Pricing || Aa 51 |[ASTM A106 > .
Factor Grades Grades Grade Grade
Wall Weight Tons Per ASTM AS53 A& B A&B X42 X52
Thickness, | Per Foot, Per Foot & APl 5L
Inches Pounds Mile Base (ircg‘deés Bold Figures—Price $ Per 100’
Light Figures—Price $ Per Ton
12-3/4” OD
375 49.56 130.84 $ 496 384 1904.64 2053.44 2008.80 2162.56
STD 768.62 828.67 810.65 872.70
406 53.52 141.29 5.35 389 2081.15 2241.65 2193.50 2359.35
777.71 837.49 819.69 881.67
.500 65.42 172.71 6.54 389 2544.06 2740.26 2681.40 2884.14
XS 777.76 837.74 819.75 881.73
562 73.15 193.12 7.32 503 3681.96 3%01.56
1006.69 1066.73
688 88.63 233.98 8.86 503 4456.58 4722.38
1005.66 1065.64
844 107.32 283.32 10.73 503 5397.19 5719.09
1005.81 1065.80
1.000 125.49 331.29 12.55 503 6312.65 6689.15
xXS 1006.08 1066.08
1.312 160.27 423.11 16.03 503 8063.09 8543.99
1006.19 1066.20
1.500 180.23 475.81 18.02 541 9748.82 10289.42
1081.82 1141.81
1.750 205.59 54276 20.56 541 11122.96 11739.76
1082.05 1142.06
2.000 229.62 606.20 22.96 541 12421.36 13110.16
1081.91 1141.90
2375 263.16 69474 2632 541 14239.12 15028.72
1082.16 1142.17
14" OD
375 54,57 144.06 5.46 423 2309.58 2473.38 2424.24 2593.50
STD 846.47 906.50 888.49 950.52
.500 7209 190.32 7.21 434 3129.14 3345.44 3280.55 3504.06
XS 868.12 928.13 910.13 972.13
594 85.05 224.53 8.5% 530 4510.30 4765.60
1060.62 1120.66
J50 106.13 280.18 10.61 530 5623.30 5941.60
1059.70 1119.68
1.094 150.79 398.09 15.08 530 7992.40 8444.80
1060.07 1120.07
1.406 189.11 499.25 18.91 530 10022.30 10589.60
1059.94 1119.94
1.500 200.25 528.46 20.03 548 10976.44 11577.34
1096.27 1156.29
2.000 256.32 676.68 25.63 548 14045.24 14814.14
1095.91 1155.91

* Siandard Pipe—Furnished in Grades A and B Only. April 25, 1984
pr r

s (®Indicates change from issue January 5, 1983)

Uﬂltﬂd States StBEI 40 (>Effeclive April 15, 1984)

(>>Effective January 15, 1984)

Printed in U.S.A,
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Weights, Dimensions and

‘@9 Standard Pipe and Line Pipe

—QUANTITY—
5 TONS OR MORE

» Prices
SEAMLESS PLAIN END—DOUBLE RANDOM LENGTHS
*STANDADD PIPE AND LINE PIPE
MILL- LORAIN, OH
»API 5L
Pricing || A2TM A3 [|AsTM A106 .
Factor P Grades
Grades Grade Grade
Wall Weight Tons Per ASTM AS3 A&B
Thickness, | Per Foot, Per Foot & API 5L A&B X42 X52
Inches Pounds Mile Base Clir%‘deBs Bold Figures—Price $ Per 100’
light Figures—DPrice $ Per Ton
16” OD
375 62.58 165.21 $ 626 432 2704.32 2892.12 2835.78 3029.84
STD 864.28 924.30 906.29 968.31
.500 §2.77 Z18.51 8.28 473 3502.44 3750.84 3676.32 3933.00
XS 846.31 906.33 888.32 950.34
656 107.50 283.80 10.75 517 5880.25
1094.00
844 136.61 340.65 13.66 517 7472.02
1093.92
1.031 164.82 435.12 16.48 517 9014.56
1093.87
1.219 192.43 508.02 19.24 517 10524.28
1093.83
1.594 245.25 647.46 24.53 517 13417.91
1094.22
1.618 248.52 656.09 24.85 555 14537.25
114991
2.000 299.04 789.47 29.90 555 17491.50
1169.84
18” 0D
375 70.59 186.36 7.06 448 3162.88 3374.68 33114 3530.00
STD 896.13 956.14 938.13 1000.14
438 82.15 216.88 8.22 . 448 3682.56 3929.16 3855.18 4110.00
896.55 956.58 938.57 1000.61
500 93.45 24671 935 439 4104.65 4335.15 430100 4590.85
XS 878.47 938.50 920.49 982.53
562 104.67 276.33 10.47 535 5915.55
1130.32
750 138.17 364.77 13.82 535 7808.30
1130.25
938 170.92 451.23 17.09 535 9655.85
1129.67
1.156 207.96 549.01 20.80 535 11752.00
1130.22
1.375 244.14 644.53 24.41 535 13791.65
1129.81
1.500 264.33 697.83 26.43 572 15910.86
_ 1203.86
1.562 274.22 723.94 27.42 572 16506.84
1203.91
*Standard Pipe—TFurnished in Grades A and B Only.
Aprii 25, 1984
(Pindicates change from issue January 5, 1983)
(>Effective Aprit 15, 1984) _ ay__=s 5 M = Py . y__ o
(>>Effective January 15, 1984) 41 nited otates oteel \USo



@ Standard Pipe and Line Pipe

Weights, Dimensions and
» Prices

—QUANTITY—
5 TONS OR MORE

SEAMLESS PLAIN END—DOUBLE RANDOM LENGTHS
*STANDARD PIPE AND LINE PIPE

MILL- LORAIN, OH

Picing || "5 An 51> |[ASTM A106 »API 5L .
Factor Grades Grades Grade Grade
Wali Weight Tons Per ASTM A53 A&B A&B X42 X52
Thickness, | Per Foot, Per Foot & APl 5L
Inches Pounds Mile Base - ircg‘dzs Bold Figures—Price $ Per 100’
Light Figures—Price $ Per Ton
20" OD
375 78.40 207.50 $7.86 447 3513.42 33749.22 3678.48 3922.14
STD 894.00 954.00 9346.00 998.00
.500 104.13 274.90 10.41 438 4559.58 4871.88 4778.19 5100.90
XS 875.75 935.73 917.74 979.72
594 123.11 325.01 12.31 535 6955.15
1129.91
812 166.40 439.30 16.64 535 9401.60
1130.00
1.031 208.87 551.42 20.89 535 11802.85
1130.16
1.231 256.10 676.10 25.61 572 15417.22
1204.00
1.375 273.51 722,07 27.35 572 16464.70
1203.96
22" 0D
375 86.61 228.65 8.66 512 4433.92 4693.72 4615.78 4884.24
STD 1023.88 1083.87 1065.88 1127.87
500 114.81 303.10 11.48 502 5762.96 6107.36 6004.04 6359.92
XS 1003.91 1063.91 1045.91 1107.90
875 197.41 521.16 19.74 611 12653.34
1281.94
1.219 270.55 714.25 27.06 863 18752.58
1386.26
*Standord Pipe—Ffurnished in Grades A and B Only.
/‘\ April 25, 1984
USS U-—litgﬁ statés Stégi 42 (»indicaies change from issue january 5, 19583)

(Effective April 15, 1984)

Printed in U.S.A.



n Weights, Dimensions and
» Prices

SEAMLESS PLAIN END—DOUBLE RANDOM LENGTHS
*STANDARD PIPE AND LINE PIPE

@ Standard Pipe and Line Pipe

—QUANTITY—
5 TONS OR MORE

MILL- LORAIN, OH

»API 5L
Pricing ASTM A53 ASTM A104 .
& APl 5L
Factor Grades Grades Grade Grade
Wall Weight Tons Per ASTM AS3 A& B A&B X492 %52
Thickness, | Per Foot, Per Foot & APl 5L
Inches Pounds Mile Base GArcé‘d%s Bold Figures—Price $ Per 100’
light Figures—Price $ Per Ton
24" 0D
375 94.62 249.80 $ 9.46 456 4313.76 4597.56 4512.42 4805.68
STD 911.81 971.79 953.80 1015.79
.500 125.49 331.29 12.55 444 5597.30 5973.80 5860.85 6249.90
XS 892.07 952.08 934.07 996.08
562 140.68 371.40 14.07 544 8104.32
1152.16
.688 171.29 45221 17.13 546 9866.88
1152.07
969 238.35 629.24 23.84 561 14089.44
1182.25
1.000 245.64 648.49 24.56 598 15423.68
1255.80
1.219 296.58 782.97 29.66 598 18626.48
1256.08
1.312 37N 839.28 31.79 598 19964.12
1255.9%
26" OD
YL 102.63 270.94 10.25 487 4996.62 5304.42 5212.08 5530.14
STD 973.72 1033.70 1015.70 1077.68
.500 136.17 359.49 13.62 478 6510.35 6918.96 6796.38 7218.60
XS 956.21 1016.22 998.22 1060.23
562 152.68 403.08 15.27 618 9894.96
1296.17
875 234.79 619.85 23.48 647 15895.96
1354.06
1.188 314.81 831.10 31.48 662 21784.16
1383.96
*Standard Pipe—Furnished in Grades A and B Only.
)
April 25, 1984
(Pindicates change from issue January 5, 1983) H .
indcse dome o 53 United States Steel @



APPENDIX D

STEEL PIPE COST COMPARISONS, SIZES 2" THRU 24"




STEEL PIPE PRICING CRITERIA (SIZES 2" THRU 24")

PIPE SIZE SCHEDULE

2"

21/72v

21/

wm

Ell

6"

80
16V

160

XXS

AN
4V

80

40
80
160
XXS
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XXS

an
40U

80
160
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80

40

on

160

MATERIAL

A-538

A-1068

A-538

A-1068B

A-1068

A _Can
A=J20

A-1068B

nnnnn

A-538

A-1068

QUANTITY
(FT)

TOTAL WT.
(LB)

246
60
63

14323

nanan

£0L30

135

64
289
30

37878

EA
g%

55

1812
634
115

33746
1589

ERele )
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ANA L~

4040

1079

45599
2352

nnnnn
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APPENDIX D1

30

30
30

30

aMn
SuU

30

30
30

<

30

30

30
30

3U
30
30

30
U

30

XTRA
(21

PTS
')

150
150

180

aJ

150
150
150

150

150
150

150
150

150

150
150
150

150

180

eV

150

150
150

150
150
150
150

178
149

175

175
175
175

175
175

175

19c
179

175

XTRA PTS

(QTY)

60
60
£0

60

60

60
60

~n

35

60



STEEL PIPE PRICING CRITERIA (SIZES 2 THRU 247)

PIPE SIZE  SCHEDULE

8“
8“

1011

1211

1411

1411

16"
16"

1811

2011
24||

40
40

60
120

STD

MATERIAL
A-538
A-1068

A-1068B

A-1068

A-538

A-1068

A-538
A-1068

A-1068

A-1068
A-1068

QUANTITY  TOTAL WT.
m W)

1 29
3740 106777
1513 53923

3 182
1137 46026

610 33391
64 4124
25 1926

9 1041

56 2175
1301 69630

342 22374

906 80299

4 254

2 144

37 2019

230 14591
87 6272
45 4776
13 1076
78 4881

344 28473

3 323

129 17623
41 2894
11 1028

183 19155
76 12990

400 2462

8 1004

55 16312
918781

TOTAL WEIGHT (LBS)

APPENDIX D1 (CONT.)

BASE PTS  XTRA PTS

BASE $/FT
0 $0.10/LB  (A-53B)
2.86 394
2.86 394
3.56 114
6.07 509
4.05 392
5.47 3%
6.44 513
7.70 513
11.56 537
4.96 384
5.35 389
6.54 389
8.86 503
6.34 464
7.21 434
5.46, 423
6.3 464
7.21 434
10.61 530
8.28 423
6.26 132
8.28 123
10.75 517
13.66 517
7.06 448
9.35 439
10.48 535
17.09 535
12.31 535
12.55 446
29.66 508

(A-1068)

30
30
30

XTRA PTS  XTRA PTS

(SRL)
2%

@)
175

XTRA PTS

QM)

60

60

35
45

35

60
60

35

30
35

45
35
60

35
45

35
45



STEEL PIPE COST COMPARISONS (SIZES 2* THRU 24)

PIPE SI1ZE SCHEDULE

2ll

2u

2 1/2”

2 172

3||

3;:

4||

4u

5;:

5;:

6“

6"

80
160
XXS

40
80
XXS

40
80
160

40
80
XXS

40
80
160

40
XXS

40
80

40
80
160
XXS

MATERIAL

A-53B

A-106B

A-53B

A-106B

A-53B

A-106B

A-53B

A-106B

A-53B

A-106B

A-53B

A-106B

PRICE DRL

124

7346.
13500.
91.

30.
149.
19.

16809.
28.
36.

844.
313.
59.

15225.
807.
2020.

1810.
522.

20173.
1186.
16.
243.

155.
185.

11245.
3077.
591.

243.
1092.

44613.
20865.
244 .

.95
40.
40.

74
89

51
00
67

18
25
80

01
41
17

63
55
60

84
83
78

35
72

23
92
20
10

07
63

27
07
53

12
32

39
24
75

PRICE SRL

131.
42.
.46

42

7709.
14203.
95.

31.
156.
20.

17757.
29.
37.

890.
329.
62.

16071.
847.
2101.

1911.
549.

21314.
1245.
16.
252.

162.
192.

11776.
3216.
612.

256.
1154.

47225.
22067.
254.

08
24

48
13
04

77
76
55

60
75
54

04
52
46

72
74
22

60
72

25
80
76
04

00
38

71
43
15

42
52

41
16
97

APPENDIX

D2

PRICE 21~

161.
49.
50.

9524.
17718.
111.

39.
194.
24.

22500.
36.
.39

44

1117.
409.
76.

20301.
1047.
2503.

2417 .
684.

27019.
1540.
19.
296.

203.
232.

14965.
4052.
735.

336.
1527.

62897 .
29278.
316.

70
74
34

33
75
92

75
29
30

55
49

09
34
76

12
30
45

85
72

35
17
58
73

61
91

35
59
90

22
75

56
65
26

PRICE DRL
*

40.74
40.89

7346.51
13617.60
91.67

k

149,25
19.80

16837.28
28.41
36.17

*

*
59.60

16043.22
1108.61
2020.78

522,72

21963.33
1186.92
16.20
243.10

185.63

11392.02
3077.07
591.53

*
*

44840.55
21945.12
24475

* SMALL QUANTITIES OF A-53 PIPE REPLACED BY A-106 PIPE

** PRICE FOR ALL PIPE

IN A-106 MATERIAL SPECIFICATION

PRICE
DRL**

*

42 .54
42.78

7346.51
13617.60
91.67

*

158.26
20.70

16837.28
28.41
36.17

*

*

63.03

16043.22

1108.

2020.78

*
555,12

21963.33
1186.92
16.20
243.10

*
193,73

11392.02
3077.07
591.53

*
*

44840.55
21945.12
24475



STEEL PIPE COST COMPARISONS (SIZES 2* THRU 24)

PIPE SIZE SCHEDULE

8“

8“

10”

12!1

14”

14>

16”

16”

18”

20"

24”

40

40
60
120

40
XS
80
100
160

STD
40
XS
80

40
XS

STD
40
XS
80

40

STD
XS
60
80

STD
XS
40
80

40

XS
80

MATERITAL

A-53B

A-106B

A-106B

A-106B

A-53B

A-106B

A-53B

A-106B

A-106B

A-106B

A-106B

TOTALS

PRICE DRL

12.

45352.

23915.
109.

19432.
14180.
2382.
1189.
636.

1247.
29163.
9371.
42784.

132.
.23

71

985.
7203.
3098.
2840.

503.

2426.
12902.
195.
9638.

1484.
528.
10835.
7338.
29544

523.

98

74

08
08

47
98
28
65
72

14
87
69
76

89

86
51
71
83

76

75
89
76
91

93
65
80
45
00

08

APPENDIX D2 (CONT.)

PRICE SRL PRICE 21> PRICE DRL

13.

48026.
25261.
113.

20583.
14848.
2485.
1237.
662.

1316.
30903.
9930.
44791.

139.
74.

1036.
7568.
3255.
2960.

530.

2548.
13614.
203.
10079.

1557.
554.
11315.
7663.
30775.

548.

10244 .56 10652.39

$454035.73 $478022.

70 17.99
84  64071.44  45364.
65  .33341.07 23915
63 140.95 109
68  27490.95  19432.
32  20020.20 14180
32 3103.56 2382.
78 1526.53 1189
73 818.79 636.
58 1733.22 1247
95  41344.48  29163.
86  13285.88 9371
55  56832.29 42784
22 177.27 *
84 96.47 *
36 1339.39 985.
06 9755.36 7328.
53 4196.44 3169.
19 3676.37 2840.
67 692.13 503.
82 3281.24 2426
97 17887.45  12902.
82 252.20 195
44  12722.65 9638.
29 1991.48 1484.
36 708.64 528
26  14192.02 10835
16 9611.42 7338.
00 38161.00 29544.
18 698.78 523
13099.34 10244
57 $618703.81 $453921.

*

86

.08
.08

47

.98

28

.65

72

.14

87

.69
.76

86
79
95
83

76

.75

89

.76

91

93

.65
.80

45

00

.08
.56

PRICE
DRL**

45364 .86
23915.08
109.08

19432.47
14180.98
2382.28
1189.65
636.72

1247.14
29163.87
9371.69
42784.76

*

*

985.86
7328.79
3169.95
2840.83

536.05

2426.75
12902.89
195.76
9638.91

1484.93
528.65
10835.80
7338.45

2954400

523.08
10244.56

02 $454010.84

* SMALL QUANTITIES OF A-53 PIPE REPLACED BY A-106 PIPE

** PRICE FOR ALL PIPE

IN A-106 MATERIAL SPECIFICATION
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STEEL PIPE COST COMPARISONS, SIZES LESS THAN 2¢




STEEL PIPE COST COMPARISONS (SIZES LESS THAN 2%)

PIPE SIZE SCHEDULE

174>

172

3/4”

1u

1 1/4”

1 1/2”

40
80

40
80

40
80

40
80
XXS

40
80
160

40
80
XXS

MATERITAL

A-106A/B
SMLS

A-106A/B
SMLS

A-106A/B
SMLS

A-106A/B
SMLS

A-106A/B
SMLS

A-106A/B
SMLS

TOTALS

QUANTITY
(FT)

234
44

2350
1270

1590
3042

2145
1828
3

972
233
63

2128
873
14

(LB)

98
23

1997.
1384.

1796.
4471.

3603.
3966.
10.

2206.
699.
236.

5788.
3168.

89

29542.

.28
.76

50
30

70
74

60
76
98

44
00
88

16

99
.74

83

(8/FT)

0.
0.86

A

NOTE: UNIT PRICES PROVIDED BY STANDARD

SUPPLY AND HARDWARE COMPANY,

INC.

TOTAL WT UNIT PRICE

79

0.70
0.

80

-90
.95

-90
.06
.45

.06
.38
.80

.33
.64
.25

APPENDIX E

UNTFORM

SRL LENGTH 21~

184 .86

37.

1645.
1016.

1431.
2889.

1930.
1937.
13.

1030.
321.
113.

2830.
1431.

73

$16886

84

00
00

00
90

50
68
35

32
54
40

24
72
.50

.85

194.10
39.73

1727.25
1066.80

1502.55
3034.40

2027.03
2034.56
14.02

1081.84
337.62
119.07

2971.75

1503.31
77.18

$17731.21
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EXCESS DROP-OFF CALCULATIONS




Appendix F

EXCESS DROP-OFF CALCULATIONS

Double-Random Lengths

Assuming DRL Line Pipe is delivered in lengths between 38” and 40, saw cut
half lengths would vary from 19” to 20”. The average length would be 197-6".
Using the minimum half length of 19” as a standard for pipe spool nesting the
excess pipe lost per half length would average 6 or 12” per DRL joint. This
represents pipe lost or wasted over and above losses associated with the spool

nesting process.

With the average DRL length being 397, the loss of 12” per joint equals 2.56%
of the total order. Therefore, material cost savings resulting from the

purchase of DRL pipe must be reduced by the amount of these losses.

2.6% x $454,011 = $11,804

Single-Random Lengths

SRL Line Pipe is delivered in lengths ranging from 18” to 25” with a 5%
allowance for short lengths between 16” and 18”. If an 18" spool nesting
standard is adopted to accept most of the shipment the drop-off from each
joint would vary from zero up to a maximum of 7”. An average 3”-6" would be

lost on each joint.

Losing 3’-6" from each SRL joint averaging 21°-6" in length equals 16.3% of
the total shipment. An additional 5%, the allowed short lengths, are

unsuitable for use with the 18” nesting standard.
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The attached letter has been sent to the following:

ARMCO, Inc.

White Station Towers

5050 Popular

Suite 1028

Memphis, Tennessee 38117

Attention: Mr. Pascal Barren

Babcock & Wilcox

Tubular Products Division

Post Office Box 401

Beaver Falls, Pennsylvania 15010

Gulf Supply
Post Office Box 569
Harvey, Louisiana 70059

Attention: Mr. Malcolm Schexnayder
Standard Supply

832 Tchoupitoulas Street

New Orleans, Louisiana 70130
Attention: Mr. Richard Lacoste
U.S. Steel Corporation

Post Office Box 1590

Houston, Texas 77251

Attention: Mr. Ken Foster

Van Leeuwen Pipe & Tube Corporation
Post Office Box 99

Belle Chasse, Louisiana 70037
Vinson Supply

Post Office Box 164

Harvey, Louisiana 70059

Attention: Mr. Darryl Soignet



DENSON ENGINEERS
I ncorporated

CONSULANTS

SEVENTH FLOOR 210 O'KEEFE AVENUE NEW ORLEANS. LOUISIANA 70112 504-561-1131

Leonipas L. Denson, P. E. CHARLES E. PREWITT P. E.
THomAs J. Hubson. P. E.

19 August 1985.

ARMCO, Inc.

White Station Towers

5050 Popular

Suite 1028

Memphis, Tennessee 38117

Attention: Pascal Barron

File 8240: Pipe Handling Study
Avondale Shipyards, Inc.

Dear Mr. Barron:

Denson Engineers, Inc. has been retained by Avondale Shipyards to review
purchasing, handling and storage practices for pipe and tubing in the ship
building industry. As part of this study, Avondale has asked us to contact
their pipe and tubing suppliers to obtain information regarding alternatives
to their current practices. Your response and input to this undertaking will
be greatly appreciated.

We understand that Avondale’s current ferrous pipe purchasing specifications
require 21 foot uniform lengths with plain ends. Packaging and shipping is

left to the vendor to determine “best way”. The following alternatives are

being considered:

1. Length - D.R.L. and S.R.L. in lieu of 21-foot uniform length.

2. End finish - Beveled end in lieu of straight cut or plain ends.

3. Packaging - Packaging in bundles weighing about 5 tons in lieu of
standard bundles and providing spacers between bundles to allow off

loading by forklift units or overhead cranes.

4. Shipping methods - Shipment only by flatbed truck instead of
"bestway” using hon-specified trailers or rail.

5. Materials - Piping materials being considered by this study include
the following:

a. ASTM A-106
b. ASTM A-53
c.ASTM A-210
d. ASTM A-513



ARMCO, Inc.

Attention: Pascal Barron
19 August 1985

Page 2

ASTM A-519

API1-5L

ASTM A120

ASTM A312

i. ASTM A335

Jj. ASTM A213, A269, and A312
k. MIL-T-18165B
|

m

S©Q =h D

. MIL-T-20157C
. AISI 1018, ASTM A-519

It is requested that you advise us of the feasibility and cost add-ens or
deducts to implement these alternates. It is also requested that you forward
any literature concerning standard mill practices and extras that addresses
the items above.

IT pipe size, order quantity, materials; surface coating, or production method
enter into the response, please indicate and include the appropriate data.

We appreciate your cooperation and your prompt attention to this request.
Should you have any questions, feel free to contact the undersigned.

Very truly yours,

Charles E. Prewitt, P.E.
President

CEP/mlIDb

cc:  R. Price, ASI
J. H. Carreras, ASI



The attached letter was sent to the following:

Alaskan Copper Company
Post Office Box 3546
Seattle, Washington 98124

Attention: Mr. Kermit Rosen, Jr.
Arco Metals Company

Post Office Box 800889

Dallas, Texas 75380

Industrial Metals Company

Post Office Box 10507

New Orleans, Louisiana 70181
Attention: Mr. Roy Hauck

W & O supply

1406 Dealers Avenue .

New Orleans, Louisiana 70123
Attention: Mr. Mitch Thompson
Youngstown Welding & Engineering Company
Post Office Box 2461

Youngstown, Ohio 44509

Attention: Mr. Rob Yepsen



DENSON ENGINEERS
Il ncorporated

CONSUILANTS

SEVENTH FLOOR 210 O'KEEFE AVENUE NEW ORLEANS. LOUISIANA 70112 504-581-1131

LeoNipDAs L. Denson, P.E. CHArLEs E. PREWITT. P.E.
THomas J. HUDSON. P.E.

19 August 1985

Alaskan Copper Company
Post Office Box 3546
Seattle, Washington 98124

Attention: Mr. Kermit Rosen, J.

File 8240: Pipe. Handling Study
Avondale Shipyards, Inc.

Dear Mr. Rosen:

Denson Engineers, Inc.has been retained by Avondale Shipyards to review
purchasing, handling and storage practices for pipe and tubing in the ship
building industry. As part of this study, Avondale has asked us to contact
their pipe and tubing suppliers to obtain information regarding alternatives
to their current practices. Your response and input to this undertaking will
be greatly appreciated.

Avondale currently purchases tubing products according to various MIL
pecifications which include requirements for metallurgy end preparation,
fabrication, and tolerances for lengths of product. Packaging and shipping is
left to the vendor to determine “best way”. The following alternatives are
being considered:

1. Length - 21-foot uniform length in lieu of SRL specified in MIL
specs.

2. Packaging - Packaging in 5 ton bundles in lieu of standard bundles
or crates.

3. Shipping methods - Shipment only by flatbed truck instead of “best
way” using non specified trailers or rail.

4. Materials - Materials being considered in this study include
seamless and welded products as follows:

a. Copper, MIL-T-24107

b. Copper, ASTM B75

c. Copper, ASTM B280.

d. Copper, ASTM B88, Fed Spec WW-T-799F

e. Copper-nickel 70-30 and 90-10, MIL-T-16420 and 16420K



Alaskan Copper Company

Attention: Mr. Kermit Rosen, Jr.
19 August 1985

Page 2

f. Copper-nickel 90-10, ASTM B402 Alloy 706
mickel~Copresy 9o Bepper-nickel MIL-T-1368C-2

h. Red Brass, ASTM B43, Fed Spec WW-P-351-1

i. Steel, AISI 1018, ASTM A-519

j. Stainless steel, ASTM A213, A269 and A312

It is requested that you advise us of the feasibility and cost add-ens or
deducts to implement these alternatives. It is also requested that you
forward any literature concerning standard mill practices and extras that

address the items above. If pipe or tubing diameter, order quantity, MIL
spec, or production method enters into the response, please indicate and
include the appropriate data.

We appreciate your cooperation and your prompt attention to this request.
Should you have any question, feel free to contact the undersigned.

Very truly yours,

Charles E. Prewitt, P.E.
President

CEP/mlIDb

cc: R. Price, ASI
R. J. Dupuy, ASI



November 15, 1985

Denson Engineers, Inc.
210 O'Keefe Avenue

7th Floor
New Orleans, Louisiana 70112

ATTENTION: Mr. Charles E. Prewitt

REFERENCE: AVONDALE SHIPYARD'S FILE NO. 8240
PIPE HANDLING STUDY
ASTM A53, A120, A106 PIPE

Dear Mr. Prewitt:

Presently Avondale Shipyards requires pipe 12” and
below to be 21’ square cut lengths. All U.S. mills do
charge extra if purchased as 21' uniform lengths, with the
exception of the A120/A53 BW pipe which is sold as standard
21" uniform lengths.

Example pricing differences detailed below are based on
mill shipments to our stock showing single random length
price, double random length and 21’ square cut length.
Normally single random length pipe is approximately 5% higher
than double random length. Pipe required to be 21' uniform
Ilengthhs are approximately 15-25% higher than double random
engths.

In reference to end finish, the standard practice on
pipe 2“ and larger, having a wall thickness of Xhvy and
under is to furnish both ends bevelled. Please note that
there is no additional charge for the bevelling of this pipe
under the conditions described above.

All pipe shipped by Gulf Supply Company is shipped by an
open bed flat bruck. AIll A120/A53 continous weld pipe 2 and
under is shipped in standard bundles of approximately 2 tons
per bundle. Seamless pipe 2“ and larger is usually shipped
In standard loose joints. Since Avondale stores most of their
pipe with spacers in between each joint, there would seem to be
no advantage to bundle requirements since the bundle would have
to be broken upon receiving.

Gulf Supply Company, Inc.

751 Peters Road, P.O. Box 569, Harvey, Louisiana 70059, Telephone: 504-367-9150



ATTENTION: Mr. C. E. Prewitt November 15, 1985
REFERENCE: A.S.I. FILE NO. 8240 Page 2

Please note that the prices below are for estimating
and evaluating purposes only. Variables such as *“size,
schedule, quanity, stock available, stock available with
lengths equal or longer than 42', delivery required
and mill location all can impact the below pricing.

If further discussion is necessary, please feel free
to contact me at any time (504) 367-9150.

Sincerely,

il

Malcolm S¢hexzndyder II
Sales Representative

MS/he
attachment

cc: Mr. Juan Carrerras



172>

6"

PRICING FROM GULF SUPPLY

"EXAMPLE ONLY™

21 -
Std Blk A106B $mls. Pipe 77
DI TTO 3.68

DI TTO 7.80

COMPANY

SRL

.72
3.29

6.96

DRL

NZ/A
3.16

6.66
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HEM SAW

The saw that cuts straight.

MODEL 2000-60 MODEL 1500A

MODEL 1200A MODEL 1200LA



. ses oo™
e son v |7 .

MODEL 1000AH " MODEL 1000A

D i o

; .

'MODEL 750A

s i MODEL 500A



THE UNITQUE HE &M

For each blade there is an optimum size of material to
be cut-a size which allows the saw to both cut quick-
ly and to provide maximum blade life. This size is
determined by the laws of physics governing the
relationship between guide spacing and beam
stiffness of the blade. (Anyone interested in the
theoretical aspects will find them discussed in the
section concerning “Beam Deflection” in any good
engineering handbook. You will also want to read
about the practical applications of the theoretical
analysis in the HE&M booklet, Band Saw Cutting, A
Practical Guide, which is available free from your
dealer.)

This system may be unique in the rating of band saw
machines; however, for simplicity of sales, many of
these facts are often omitted by other manufacturers.

This information will definitely help guide you in the
selection of the saw that best fits your needs. (See
page 2 about the economics of saw selection.)

Thus, it is the blade which sets the limits as to the size
of material which can be cut. These are the laws of
physics, not the arbitrary rules of any manufacturer.
The size and quality of the saw, of course, determine
how well the blade is controlled, how much tension
can be applied and how well it is held in alignments
it cuts, so within the outside limits set by the blade
dimensions of the design of the saw is extremely im-
portant. A high quality half-inch machine will easily-
out perform a poor quality one inch machine. But
even the best quality machine cannot cut efficiently if
the blade is attempting to cut through a larger piece of
material than the laws of physics permit. That is why

S
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W RATING SYSTEWM
different sizes of saws are made.

The HE&M Saw Rating System classifies each sa
using three size ranges.

The OPTIMUM size range will give you the maximu
blade life which you can expect from that size blade
Also, in the optimum size range, literally no skill, p
blades, etc., will still achieve straight cutting.

Using an electron welded blade, 20 to 40 hours ¢
blade life would be a reasonable expectation whe
operating in the OPTIMUM size range. And yc
should get very rapid cutting. For example, in cuttit
5 diameter CI215, 30 seconds per part and ¢
hours per blade should be easily achieved. Our Mode
1200 will do this easily and consistently. As a matti
of fact, we will be happy to show you 20-secor
parts.

When your saw is being run in the ECONOMI(
MAXIMUM size range, you would expect to reduct
the blade life and cutting speed by up to 50%. Thi:
may be a very sound operating range if not used to
frequently.

The DESIGN MAXIMUM is the absolute maximun
size the saw will handle. Approaching optimum size
levels of performance, in this range, are possible
provided a skilled operator and good saw blades are
used

In general, you will want to select a saw which will be
doing most of its production work in the OPTIMUM
range. However, since a saw which is not kept busy
cannot produce profits while it rests, you would also

select a size which will allow you to keep it busy.

207

MAXIMUM  DESIGNED ECONOMIC OPT IMUM
MODEL CAPABILITY MAX IMUM CAPABILITY
9 ROUND 7" ALUM. & BRASS 4* ALUM. & BRASS
500 9% FLAT “5” MILD STEEL 3" MILD STEEL
3“ STAINLESS 1%” STAINLESS
10* ROUND 10 ALUM. & BRASS 6“ ALUM. & BRASS
750 12" FLAT 7 MILD STEEL 4” MILD STEEL
4% STAINLESS 3“ STAINLESS
12%" ROUND 12 ALUM. & BRASS 8" ALUM. & BRASS
1000 12%" FLAT 8“ MILD STEEL 5" MILD STEEL
6“ STAINLESS 4” STAINLESS
14" ROUND 13 ALUM. & BRASS 10” ALUM. & BRASS
1200 16" FLAT 10“ MILD STEEL 6” MILD STEEL
8” STAINLESS 5“ STAINLESS
16 ROUND 13“ ALUM. & BRASS 10”7 ALUM. & BRA!
1200L 20 FLAT 10 MILD STEEL 6“ MILD STEEL
8“ STAINLESS 5 STAINLESS
20” ROUND 16“ ALUM. & BRASS 12 ALUM. & BRA!
1500 25" FLAT 15“ MILD STEEL 10 MILD STEEL
11 STAINLESS 7“ STAINLESS
24” ROUND 16“ ALUM. & BRASS 12 ALUM. & BRA
1500L 25" FLAT 20” MILD STEEL 10* MILD STEEL
11 STAINLESS 7“ STAINLESS
40” ROUND 25”7 ALUM. & BRASS 20” ALUM. & BRA
2000-40 40" FLAT 23" MILD STEEL 15“ MILD STEEL

STAINLESS 11* STAINLESS



MODEL 1500A

Our largest standard saw, larger model available on special order. The 1500 is a precision
machine tool and its performance is simply amazing.

Maximum designed capabil
1500 20" Round, 25" Fla
1500L 24" Round, 25 Fl:

MODEL 1500

112" x 20’ 6" x .05(
Motor: 10 H.P., 220/440 VAC, 3 Phase. Shipping Weight: Automatic 12,500 |bs. Blade Size: : MODEL i500L
Ball Bearing TEFC ] 1% x 21" 6" x .05C

Hand Powered Rollers
~ For Material Positionin

Rear View of 1500A with vises and hand-nawearad rallar faad takia



Dust Extraction:

Dust extractor Type 920 10 U
with accessories page 15 +§

Hack Saw v
electronic
Type B __9 ASte 649-1
Current D ) ~
. Strokes - 200-2000/min.
L4 Nibbler Radius of the smallest ﬂ ______/ e -
curve VA B "
Typa o Rss 664 Conath of Stroke ;}Zzuwood and plastics %%
Current . ~ Cutting Capacity:
Steel Sheet—~up to Gauge/in. 6/%e” Softwood more than 4"
Stainless Steel—up to Gauge/in. 9/ %" Hardwood, plywood 2344
Aluminum Sheet—up to Gauge/in.  6/#s" Fibre, kraft paper 2%"
Plastics up to He" Asbestos cement 15"
Strokes/min. 600 Steel, brass %"
Cutting Speed—it./min. 5.9 Stainless steel 352"
Radius of smallest curve S¥” Aluminum 3
Input Watts 1400 Input Walts 750
Qutput Watts 920 Output Waits 500
Net weight 23.1 Ibs. Net weight 12.2 Ibs.
Dust Extraction: li} " "
Dustextractor Type 92010 with ! TR e
. Bl M .
accessories page 15
(R

=N

k

HaCk SaWS ’ 2-speed 3
electronic
I;!g?ml‘;.! ASt 636 ASte 636 ASt 636b Hack Saws Pneumatic
Cutting Capacity Steel $:2”; alum, stainless steel %"; softwood 2” i Hack Saw
copper, brass 3”;  steel $52”; alum, hardwood electronic
softwood 2; copper, brass %”; 1% Type Asix 649 Astxe 4900 Mots6-18
hardwood, plywood softwood 27; plywood Current ~ ~ ~
15"; fibreboard  hardwood, plywood  1%" Alr requirements - - 86 p.s.I
Y 1%7; fibre, for pipes ¢ o 24" 24" - 24"
glass fibres %7 for profiles max. width 112%4" 112%4" 112%4”
Strokes 1600/ min. 1st speed: 700/min. 4500/ min. at max. height 211" 211 46" 21114
2nd speed: 1600/ min. Strokes/min. 350 100-350 330
Length of Stroke % " e Length of stroke 233" 238" 233"
Smallest radius 114" 14# S Air Consumption . - 50 c.f m.
wood; plastics $8” wood: plastics.5% " Input Watts 750 750 -
Input Watts 280 280 280 Net weight 13 1bs. 13.7 Ibs 15.4 lbs
Output Watls 150 150 . 150 Hosepipe, inside diameter — - V"
Net weight 4.6 Ibs. 456 Ibs. 4.6 Ibs Fixing thread (intemal) - - ¥
I I | I l F
Pneumatic i -/}‘7”
Hack Saw . Two-speed
Type MOt 6-17-1
Alir requirements <o 86 p.s.i.
Cutting Capacity: f
Steel—-Gauge/in. l 8/%452"
Siainiess steei—Gauge/in 117%"7
Alum, copper. brass B
Soltwood 2"
Hardwood, plywood 19"
Fibreboard 3"
Strokes (no load) 1st speed 1300/ min.
Strokes (no load) 2nd speed 1850/ min.
Length of stroke K"
Air Consumption 106c.fm
Output Walts 220
Net weight 4 Ibs.
Hosepipe. inside diameter 2"

Fixing thread (ext) "




EFFECTIVE JULY 1, 1985

PRICE
MODEL EACH
HAND PLANER
HS 2151 - 220 VOLT ONLY $ 295.00

CUT-OFF GRINDER
MSF 679 b

NOT AVAILABLE

ANGLE POLISHER

MSZX 648 298.00
BODY PANEL SAW
ASTLX 636-2 375.00
SAEET METAL SHEARS
CUTTING CAPACITY
QSZ 636-3 16 ga. (1/16")
340.00
QSZ 636-4 12 ga. (3/32") 380.00
QSZ 649. 9 ga (9/64) 595.00
QSZ 664 7 ga. (3/161") 960.00
OB 141 a 7 ga (3/16") 3 PHASE 1999.00
NIBBLERS
RSS 636-2 18 ga. (3/64") CORRUGATED
208.00
RSS 636-1 18 ga. (3/64") 380.00
RSS 636-4 18 ga. (3/64") CORRUGATED 385.00
RSS 636-5 14 ga. (5/64") 380.00
Sg gjg—:é 14 ga (5/64) 595.00
RSS 649-2 14 ga. (5/64") CORRUGATED 595.00
- 11 ga (1/8") 805.00
RSS 649-4 10 ga. (9/64") 930.00
RSS 664 o 6 ga (3(16) 995.00
Refer to Page 8 of price list for Punches and Dies. )
HACKSAWS EgMLOAD
ﬁg gggbl 3700 295.00
AST 6360 4500 325.00
- 800-3700 375.00
MOT 6-17-1 PNEUMATIC 2 SPEED 1300/1850 620.00
ﬁgTTE %4253-1 200-2000 760.00
ASTX 649 350 850.00
100-350 950.00
MOT 6-18 PNEUMATIC 0-330 1230.00

Refer to Page 6 of price list for Saw Blades and Pipe Clamps.

PRICES SUBJECT TO CHANGE WITHOUT NOTICE



EFFECTIVE JULY 1, 1985

MODEL PRICE EACH
CIRCULAR SAWS
SSK 646 NOT AVAILABLE
SSK 660 $ 335.00
SSK 661 375.00
SSKM 648-1 1200.00
ELECTRIC WINDOW CUTTER & BLADES
ASTLXE 636-5 $ 445.00
6-39 -03-072-01-7 Blade $42.00 6-39-03-081-01-3 Blade 42.00
6-39-03-073 -01-1 Blade 26.00 6-39-03-082-01-6 Blade 44.00
6-39-03-076-01-6 Blade 47.00 6-39-03-084-01-8 Blade 44.00
6-39-03-079-01-2 Blade 47.00 6-39-03-085-01-2 Blade 44.00
6-39-03-080-01-4 Blade 44.00 6-39-03-087-01-9 Blade 47.00
6-39-03-092-01-5 Blade 47.00

HACKSAW ACCESSORIES

PART NUMBER OLD NUMBER PRICE EACH
3-02-16 -130-00-4 PIN FOR EXTENSION CHAINS $ .20
3-02-31 -003-00-3 BF31-3 17-3/8" EXTENSION CHAIN FOR PIPE CLAMP  30.00
3-02-31 -008-00-0 BF31-8 39-3/8" EXTENSION CHAIN FOR PIPE CLAMP  60.00
3-27-14-062-02-3 S14-62-2 FREE HAND SUPPORT 145.00
3-39-01 -042-00-3 CARRYING CASE FOR MOT6-18 AND ASTX649 85.00
4-11-40-004-00-7 COUPLING FOR MOT6-18 18.00
9-06-06 -002-00-9 S14-35-3 SAW BLADE GUIDE 185.00
9-07-02-001 -00-1 S14-10-1 PIPE CLAMP - 6" 165.00
9-07-02-003-00-8 S14-20-2 PROFILE PIPE CLAMP 185.00
9-07-02-004 -00-6 S 14-37-2 PIPE CLAMP - 12-3/4” 198.00

HACKSAW BLADES
PART NUMBER OLD NUMBER LENGTH TEETH/INCH PACKAGING PRICE EACH

6-35-03-063-00-7 722-6 HSS 12 16 50/BOX ¢ 6.50
6-35-03-064-00-5 722-7 HSS 16 16 50/BOX 6.90
6-35-03 -065-00-9 722-9 HSS g 8 50/BOX 6.00
6-35-03 -066-00-2 722-10 HSS 8" 16 50/BOX 6.00
6-35-03 -067-00-6 722-11 HSS g* 24 50/BOX 6.00
6-35 -03-068-00-4 722-29 HSS 16* 8 50/BOX 6.90
6-35-03 -069-00-8 722-30 HSS 21" 12 25/BOX 9.10
6-35-03-069-11-8 722-30 HSS-SL 21-13/16” 12 25/BOX 9.20
6-35-03-070 -00-0 722-31 HSS 12 12 50/BOX 6.40
6-35-03-032 -00-6 722-32 WS 1. 4 25/BOX 26.50
6-35-03-037-11-1 722-37 HSS-SL 12 20/BOX 32.50
6-35-03-040-11-3 722-40 HSS-SL 2 4 25/BOX 9.20
6-35-03 -071-11-9 722-71 HSS-SL 12 4 50/BOX 7.00
6-35-03 -072-00-2 722-72 HSS 20" 14 25/BOX 10.40
6-35-03 -073-00-6 722-73 HSS 24’ 14 20/BOX 10.90
6-35-03-074 -02-0 722-74 HSS 24" 8 20/BOX 13.80
6-35-03 -075-06-0 722-75 HSS 30" 12 25/BOX 16.90

HSS Blades are made from High Speed Steel.
HSS-SL Blades are made from High Speed Steel with added Molybdenum for extra tough jobs.

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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FE'N Electric and pneumatic pipe saws

Type RBu 144 b, RMO 5 b for ordinary cuts with 23" feed,
for pipes 8" - 55” external diameter with a wall thickness
up to 2%,

Type RBo 145-1a, RMO 5 a for V or U cuts with 18" feed,
for pipes 8" - 55" external diameter with 2 wall thickness
up to 1127,

FE'N Pneumatic pipe milling machines

for pipe diameters {rom 123" - 59%” and max. 13"
or 1%” wall thickness.

ADG 18-2 a Feed 1¥2” for highly alloyed steel pipes

RDG 18-2 b Feed 3%3” for low alioyed steel pipes

RDG 18-2 ¢ Feed 6% {or unalloyed steel pipes, cast iron pipes
RDG 18-2 e Feed 1254 ” for plastic pipes

o= A\ Dust Extraction

Dust extractor type 92010

movable with automatic switch on device

Capacity
Input Watts
Vacuum
Flexible cord
Weight

Dust extractor type 92006

Order reference
Capacity

Input Watts
Vacuum
Flexible cord
Weight -

10 gallon
1000 -1100
3.4p.s.i
26.2 ft.
30.8 Ibs.

8200622201 2
47.5 quarts
700-800

2.3 p.s.d.

24.6 ft.

39.7 Ibs.

Type 92011
Type ASt 636
For Hammer FSc¢ 637-1
Adapter with dust extraction Orderreference 6390305401 1
Suction tube 5 m (16.5 {t) Order reference 3 14 14020007

Adapter for dust extractor

For Hammer FSce 642 -1

Adapter with dust extraction
for Air drills

Suction tube 5 m (16.5 ft)
Adapter for dust extractor

For Angle Grinders

MSf666-1c, MSf680c

Suctiontube 3,5m (11.5{t.)
Adapter for dust extractor
Protective suction haod

For Hack Saws

Orderreference 33218012008

Orderreference 6 390306900 4
Orderreference 31414020007
Orderreference 33218012008

Orderreference3 14 14014002
Orderreference 3321801700 1
Orderreference3 1810171005

ASt 636, ASt 636 b, ASte 636, MOt 6-17-1

Device for dust extraction
Suctiontube 3,5m (11.51t.)
Adapterfor dust extractor

For Hack Saw ASte 649-1

Device for dust extraction
Suctiontube 3,5m (11.5 ft.)
Adapter for dust extractor

Orderreference 926 02 00202 5
Orderreference 31414014002
Orderreference 3321801700 1

Orderreference 92602012018
Orderreference 31414014002
Orderreference 3321801700 1

For Circular Saws SSk 660, SSk 661

Extractor stub pipe
Suction tube 5 m (16.5 it.)

Orderreference 31321073000
Orderreference 314 14016030
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For field cuts

TRAV-L-CUTTER...
travels around the pipe!

If you need a portable machine that will cui
pipe from 6-inches (15 cm) in diameter onup,
make weld bevels or grooved joint preparations
while cutting, do all this in the field, irthe shop,
under water; do it on steel, aloy steel, t2&t iron,
asbestos-cement, pre-stressed concrete or Ductile Iron
there’s only one machine you can buy-the Wachs
TrRAV-L-CUTTER.

Where do you cut pipe? In a ditch-TRAV-L-CUTTER
only 10" (26 cm) clearance. On a gas or oil line — flameless
cutting eliminates the hazards. In a nuclear or conventional
power plar—TRAV-L-CUTTER makes machine shop accu-
rate cuts anywhere on pipe or other vessels up to 18-feet
(5.5 m) in diameter. You name it. If you cut pipe-or have a
problem cutting other cylindrical objects-the Wachs
Trav-L-CutTERWIll do your job. Model E, air drive; Model
H-E, hydraulic drive.

Portable BEV-L-GRINDERS

make on-the-job weld bevels

Portable Wachs Bev-L-GRINDERS enable you to do quick,
accurate beveling and facing of 3* to 18” (7 to 46 cm) pipe
on the job. BEv-L-GRINDER is light, easy to handle, sets up
in minutes, and makes weld preparations with machine-
shop accuracy, on al types of pipe. Air, eectric or hydraulic
powered.

nee



.0r shop cuts . . . Wachs power pipe cutters

and bevelers i y,
for all types and

sizes of pipe. -

%
THE GUILLOTINES
Two portable saws for steel, cast iron, stainless or alloy
steel pipe; and solid or hollow bar, structural, and rail.

These saws are preferred where straight right angle cuts
are required.

Model C, the smaller GuiLLoTINE, cuts 2 through 9" (5 to
23 cm) O.D. pipe; Model D cuts 10" through 18" (24 to 46 cm)
O.D. pipe. Both of these machines have proved their worth
in tight quarters situations where clearances pose special
problems. Model C needs only 24” (61 cm) and Model D only
32" (82 cm) of width to operate in.

The GuiLLoTINEs make “hot cuts’ on pipe where fire and
explosion dangers exist. Oil and gas pipe lines and chemical
lines can be cut into without the hazards of torch cutting.
These saws aren't merely the best way, they are the only
good way to cut stainless steel pipe over Schedule 80. And

for field fabrication of stainless steel pipe. Remember, with
the portable Wachs GuiLLoTINES, the saws go to the job.

Both models available with air, electric or hydraulic drive.
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Appendix 1

PIPE CUTTING COSTS

Pipe cutting cost were calculated for all steel pipe 2 thru 24” for a typical

project, assuming one cut per DRL joint. The number of joints were determined
by dividing the required footage of each item by 39”, the average length of

DRL joints delivered.

Traveling Rotary Saw

The time required for cutting the pipe with a traveling rotary saw was
calculated by combining the circumference of each cut and dividing by the

published cutting rate of 2-3/8” per minute.

Total circumference = 22,019 in.

Total cutting time 22,019 in./2.375 in./min.

9,268 min.

154.5 hr. (unacceptable)

Band Saw

The time required for cutting the same pipe using a band saw was determined by

summing the metal cross-sectional area of each cut and dividing by a cutting

or metal removable rate of 15 sg. in. per minute.

1-1



Total cross-sectional area (metal only) = 7,604-sqg. in.

Total cutting time = 7,604 sq. in./15 sqg. in./min.

507 min.

8.5 hr.

The above figures are for actual cutting time only and do not include handling

pipe, saw set-up, etc. Assume two workmen, a saw operator and a helper, at

$20.00 per manhour and a factor of four to cover activities other than cutting

time.

8.5 hr. x 2 men x $20.00/manhour x 4 = $1,360.00

This is the estimated pipe cutting cost for atypical project.
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Appendix J

NET MATERIAL COST SAVINGS

The net savings on materials represent the difference in price between

purchasing steel pipe by Avondale’s current methods and purchasing the pipe
according to the recommendations of this report after all extra costs have
been accounted for.

Baseline Cost is the price paid for steel pipe on a typical project

using
Avondale’s methods.

See Appendix, lItem A, for listing of materials; Items C
and D, for price calculations.

Baseline Cost = $ 17,731 (sizes less than 2%)

+618,704 (sizes 2“ thru 24)
%4?9;898~
$ 3 43S

Estimated cost is the price paid for steel pipe on the same project by

purchasing only A-106 steel in SRL for sizes less than 2“ and DRL for sizes 2“
thru 24”.

Estimated Cost = $ 16,887 (sizes less than 2%)

+454,011 (sizes 2“ thru 24™)
$470,898
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Gross Savings is the difference between the Baseline and Estimated Costs.

Baseline Cost $636,435
Estimated Cost -470,898
Gross Savings $165,537

Net Savings are the Gross Savings less losses for exces drop-off, see Appendix

Item F, and pipe cutting costs.

Gross Savings $165,537
Excess Drop-Off -11,804
Pipe Cutting Costs - 1,360

Net Savings $152,373
Therefore, the Net Material Cost Savings per project resulting from

modification of the purchasing specifications are expected to be approximately

$152,350.

J-2
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PIPE HANDLING COST COMPARISONS

apPeluin K

A comparison of pipe handling costs associated with Avondale’s current system versus the
system proposed in this study.

Task

Receiving Pipe
Deliveries

(6 times weekly at

1-1/2 to 2 hours
each)

Pipe Cutting
(34 hr. per
project with

4 projects per
year)

. Material Transfer

to Pipe Shop

Pipe Rack
Operators

NOTE 1:

Avondale System Requirements

Proposed System Requirements

Railroad Crane
Crane Operator
4 Workmen

5 men x 10.5 hr./wk. x 52.14 wk./yr.
X $20.00/hr. = $54,747.00/yr.

N/A

Railroad Crane
Crane Operator
4 Workmen

Supervisor
3 Workmen

4 men x 40 hr./wk. x 52.14 wk./yr.
x $20.00/hr. = $166,848.00/yr.

X $20.00/hr.

Gantry Crane
Crane Operator
2 Workmen

Saw Operator
Helper

1,360.00/proj.

3 men x 10.5 hr./wk. x 52.14 wk./yr.
x $20.00/hr. = $32,848.20/yr.

2 men X 34 hr./proj. x 4 proj./yr.
x $20.00/hr. = 5,400.00/yr.

Gantry/Tower Crane

Crane Operator
2 Workmen
Truck Driver

Supervisor
2 Workmen

Anticipated Labor Savings from Proposed Plant

3 men X 40 hr./wk. x 52.14 wk./yr.
= $125,136.00/yr.

Cost of pipe cutting has already been deducted from material cost savings.

NOTE 2: Material transfer involves more complex task under proposed plan, but uses fewer

A net savings is expected.

However, since the pipe shop may provide labor to
unload materials at the shop, accounting practices may effect this estimate.

($21,898.80/yr.)

($41,712.00/yr.)

$63,610.00/yr.
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Appendix L

CONCRETE SLAB ESTIMATE

These are the estimated costs for materials and construction of concrete slabs

as shown in Appendix, Item O, drawing b - “New Pipe Storage Area”.
Concrete
90 Slabs @ 21” x 12” x 1 ea.: 217 x 127 x I’ = 252 cu. ft./es.
90 X 252 cu. ft. = 22,680 cu. ft.
22,680 cu. ft. = 840 cu. yds.
cu. ft./cu. yd.
1 Slab @ 24° x 246” x 1” ea.: 247 X 246° X 1*° = 5,904 cu. ft.
5,904 cu. ft. = 219 cu. vyds.
27 cu. ft./cu. yd.
Total Concrete = 1,059 cu. yds.
Local price of 3000 PSI concrete is $36.00/cu. yd. delivered.
Concrete Cost @ $36.00/cu. yd. x 1059 cu. yd. = $38.124
Concrete Finishing
90 Slabs @ 21” x 12”7 ea.: 217 x 12 = 252 sq. ft.
90 x 252 sq. ft. = 22,680 sq. ft.
1 Slab @ 247 x 246” ea.: 24” X 246° = 5,904 sq. ft.
Total Surface = 28,584 sq. ft.
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Local rate for pouring and surface finish of concrete is $.50/sq. ft.

Finishing Cost @ 28,584 sq. ft. x $.50/sq. ft. = $14,292

Forming
90 Slabs @ 21” x 12’ ea.: 2(217) + 2(127) = 66’
911 x 66’ = 5940”
1 Slab @ 247 x 246° 2(247) + 2(246°) = 540
Total Perimeter = 6480°

Forming price, including materials and labor, per Means manual is $6.00 SFCA

(Square Foot Calculated Area)

SFCA = height x perimeter, at height = 12"

SFCA - 6480 sq. ft.

Forming Cost 6480 sq. ft. x $6.00/sq. ft. = $38,880

Concrete Slab Estimate: 38,124 Concrete
14,292 Finishing
+38,880 Forming

$91,296
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Appendix M

TRAILER MODIFICATIONS ESTIMATE

Cost estimates presented here are for the modification of one trailer per

Appendix, ltem O, drawing C - “Transport Trailer Modifications.” The purchase

price of a new trailer is not included.

60” of W12 x 65 I-beam:

120 of 4* std. steel pipe:

48 of 1/2” dia. steel rod:

9 sq. ft. of 1/4” steel plate:

48° of 4* x 12” wooden plank:

Materials

60" X 65#/ft. = 3,900#

3,900# x $0.20/# = $780.00
120 x $5.00/ft. = $240.00
487 X 0.668#/ft. X $0.23/# = $7.37

9 sq. ft. x 10.2#/sq. ft. x $0.22/#=$20.20
487 x$3.00/ft. = $146.00

Total Materials = $1,194.00

Fabrication

Combined linear total welds 132 in., assume fillet welds at rate of 4“ per

hour.

132 in./4 in./hr. = 33 hr. welding

Use welder and helper at $20.00/hr. composite rate

2 men x 33 hr. x $20.00/manhour = $1,320.00 welding
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Combined rate for sandblasting/painting, including labor and equipment equals

$50.00/hr. Estimated time to blast and paint modifications to trailer is

eight hours.

8 hr. x $50.00/hr = $400.00 Coating

Total Fabrication = $1,720.00

Total Modification Cost $2,914.00
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Appendix N

Project Payout

Annual Savings

4 contracts @ $152,350 = $609, 400
Labor and Equipment Savings $64,000 = 64,000
$673,400
Capital Investment $510,000
Estimated Payout for Project 510,000 - 0.76 years or
673,400 9.09 months

Project R.0O.1I.

Assume 10-year life

Annual Savings over Life. $673,400
Investment $510,000
R.O.1. Factor 0.76
% R.0.1. over 10 years 132%

% R.0.1. over 1 year 32.0%
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DRAWINGS

a) Partial Site Plan
b) New Pipe Storage Area
c¢) Transport Trailer Modifications

d) Pipe Shop Site Plan
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