DEPARTMENT OF THE ARWY
Omaha District, Corps of Engineers
106 South 15th Street
Oraha, Nebraska 68102-1618

:NOTICE:  Failure to acknow edge : Solicitation No. DACA45-02-B-0009
;all amendnents nmay cause rejec-

:tion of the bid. See FAR : Date of Issue: 05 JUNE 2002
:52.214-3 of Section 00100 : Date of Qpening: 15 JULY 2002

SUBJECT:

TO

1. The
fol |l ows
i ndi ces

Amrendnment No. 0003
05 July 2002

Amendnent No. 0003 to Specifications and Drawi ngs for Construction of
LI VE ORDNANCE LOADI NG AREA (LOLA), ELLSWORTH AFB, SD

Solicitation No. DACA45-02-B-0009

Prospective Bidders and O hers Concer ned

speci fications and drawi ngs for subject project are hereby nodified as
(revise all specification indices, attachment lists, and draw ng
accordingly).

a. Specifications. (Descriptive Changes.)

1

Page 00800-5, Paragraph 1.10, delete “NOT USED" and substitute
the foll ow ng:

.10 QUANTITY SURVEYS (APR 1984)

Quantity surveys shall be conducted, and the data derived from
t hese surveys shall be used in computing the quantities of
wor k perfornmed and the actual construction conpleted and in

pl ace.

The Contractor shall conduct the original and final surveys
and surveys for any periods for which progress paynents are
requested. All these surveys shall be conducted under the
direction of a representative of the Contracting Oficer

unl ess the Contracting O ficer waives this requirenent in a
specific instance. The Governnent shall nake such
conputations as are necessary to deternine the quantities of
work performed or finally in place. The Contractor shall mnake
t he conputati ons based on the surveys for any periods for

whi ch progress paynents are requested.

Promptly upon conmpl eting a survey, the Contractor shal

furnish the originals of all field notes and all other records
relating to the survey or to the layout of the work to the
Contracting O ficer, who shall use them as necessary to
determ ne the anpbunt of progress paynents. The Contractor
shall retain copies of all such material furnished to the
Contracting O ficer.”
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2. Page 00800-11, Paragraph 1.30, delete “NOT USED' and
substitute the foll ow ng:

“1.30 PARTNERI NG

a. The CGovernnent intends to encourage the formation of a
cohesive partnership with the Contractor. This
partnership will be structured to draw on the strengths of
each organi zation to identify and achi eve reciproca
goals. The objective is effective contract performance in
achi eving conpl etion within budget, on schedule and in
accordance with plans and specifications. This
partnershi p between the Contractor and the Governnent will
be voluntary and its inplenentation will not be part of
the contract requirenments nor will it result in a change
to contract price or terms.

b. It is anticipated that immediately after the
preconstructi on conference, the appropriate Contractor's
key personnel and Covernnent key personnel will attend a
2-day team buil di ng workshop. Foll ow up workshops of 1 or
2 days duration may be held periodically throughout the
duration of the contract as agreed to by the Contractor
and the Governnent. Costs of the facilitator and
facilities for the workshops will be shared equally by the
partici pants.”

3. Page 2753-12, delete contents of paragraph 1.4.1.4 and
substitute:

“The quantity of steel reinforcenent used in the work will not
be nmeasured for paynent but will be considered as a subsidiary
obligation of the Contractor, covered under the price per
cubic nmeter for concrete.”

4. Page 16415-34, paragraph 3.2.1, add the following to the
par agr aph

“Conduit routed exposed in wet interior, dry interior, or
exterior areas shall be rigid galvanized steel (RGS) conduit.
EMI shall be routed in stud framed walls and above acoustica
tile ceilings, and PVC-40 shall be routed in brick/block
wal I s, poured concrete walls and floors, and underground.”

b. Specifications (New and/or Revised and Reissued). Del ete and
substitute specification sections as noted below. The substituted sections are
revi sed and reissued with this amendnent.

Sections Del et ed Sections Substituted

Pages 00010- 3&4 Pages 00010- 3&4

...... Section 13111A
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c. Drawings (Not Reissued). The following drawi ngs of draw ng code

AF116-90-06 are revised as indicated below with |atest revision date of 05 July
2002. These drawi ngs are not reissued with this amendnent.

1

Drawing C1.01, at drawi ng coordinate 6E, revise |eader:

Del et e:

“Tenporary security fence contractor to install tenporary
fencing before the existing fence is to be renoved”

Substitute:

“Tenporary Security Fence - Contractor to install tenporary
security fencing. Existing fence fabric from existing fencing
to be renmoved al ong Schilling Road nay be used at the option
of the Contractor. Al other new permanent fencing as shown on
the drawi ngs shall be installed prior to renpbving any existing
fence.”

Drawi ngs (B.01, (B32.02, (B.03, (3.05, 6, B.07, Add the
followi ng new notes (2. & 3.) to the sheets:

“2. Al airfield pavenment abuttting blast deflectors shall be
t hi ckeneded edge expansion joints. |Intersecting joints
shal | be perpendicular to the blast deflector foundation
for a m nimm 0.91 neters.

3. Al slabs other then 6.09m x 6.09min size abutting bl ast
defl ector foundations shall be reinforced (r). See
reinforcing details on Sheet QC 01.~

Drawi ng 3. 01, add note:

“4. Al longitudinal and transverse joints shall be seal ed
with preforned elastoneric joint seals unless otherw se
not ed. See Section 02760 and sheet QC 01 for details.”

Drawi ngs QH. 01, (H. 02, (H. 03, add draw ng sheet note:

“Sheet Note: 152mm solid yell ow centerline striping see
Section 02763 for material details”

Add | eader note to lines comng fromall aircraft tail to nose
positions and centerline to apron taxiway exit as foll ows:
“New apron centerline striping to tie into existing parallel

t axi way centerline”

Add | eader note at junction of new and existing centerlines as
follows: “All radius are 27.4nf
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5. Drawi ng RD. 00, Add the follow ng General Note to the draw ng:

“The existing obstacle course will be renpbved and repl aced

with all new stages as shown on draw ngs RD. 01 through RD. 05.

The new | ocation shown on this sheet is proposed. Exact
| ocation may vary for final l|ayout within this area.
Coordinate final location with the Contracting Oficer’s
Representative during construction.”

Al so, delete note: “Approximate linits of concrete
repl acenent of Menoher Road”.

6. Drawing Al.01 and A3.01, PLAN NORTH and TRUE NORTH ARROWE as
i ndi cated shall be utilized for building directional
reference, and shall supercede PLAN NORTH ARROW direction
i ndi cated on Sht. S2.01.

7. Drawing Al.01, Enlarged Plan, at draw ng coordinate F3, for
| eader note: “Standard 8” [203] snooth face CMJ...Ref Detail

A/ A3.01". Delete reference to “Detail A/ A3.01" and substitute

“Detail 1/A3.01".

8. Drawing Al.01, Floor Plan at drawi ng coordi nate A5, delete
Detail Reference D/ Al. 01/ A3.01 and outline boundary. Detail
not appli cabl e.

9. Drawi ngs Al.01, under Floor Plan title add the follow ng floor
pl an not es:

“Fl oor Pl an Notes

1. Pipe Bollards shall be located and placed so as to prevent
interference with the building foundation and/or footing
bel ow.

2. Refer Sht. A2.01 for Exterior Wall/Building El evations, and

Sheet A4.01 for Interior Wall El evations.”

10. Drawi ng A2.01, add the following to Key Note 10:

“Masonry Control Joints (MZ)'s) shall be placed a m ni nrum of 2’
from any opening and shall not be jogged or staggered. The
hori zontal reinforcenment in adjacent lintel(s) shall extend not
| ess than 40 bar dianeters or 2' past the opening (whichever is
| arger) and shall not be crossed by a MZJ.”

11. Drawi ng A3.01, Detail 4, add sheet reference “A3.01" in

addition to “A5.01”, since the section cut is referenced on

A3. 01 Roof Pl an.

12. Drawi ng A3.01, nodify Detail B - Masonry Control Joint
(MC.J.) as follows: At typical M) locations, the first 2
cells on each side of the joint shall be vertically
reinforced and grouted full. The key shall contain a
prefabricated flexible control joint key (gasket), and not
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be filled with grout.

Drawi ng A3.01, Detail B, sheet reference, delete “A4.01"
and substitute “A3.01”. Detail Bis a TYPICAL Masonry
Control Joint (MZ)) as referenced in KEY NOTE No. 10 on
A2.01. Delete Detail Cinits entirety, not applicable.

Drawi ngs A3.01, S2.01 & M3.01, add the foll owi ng sheet note
to the draw ng sheets:

“Sheet Note: Contractor and/or Pre-engi neered building
manuf acturer is required to design/engi neer all roof
openi ng support framng integral to the roof fram ng system
as required in the specifications, and as indicated in the
STRUCTURAL NOTES (See Sheets. S1.01 and S1.02).”

Drawi ng A4.01, add the follow ng sheet notes to the draw ng
sheet :

“Sheet Notes
1. Details C, D, and E are applicable to Roons 106 and 107.

2. Detail F, mounting heights for various itenms (such as

16.

17.

18.

19.

20.

21.

light switches) are applicable to all rooms within the
buil ding, toilet accessory item nounting heights are
applicable to Roons 106 and 107.”

Drawi ng A5.01, Wall Detail B, delete sheet reference
“Al. 01" and substitute “A5.01".

Drawi ng A5.01, BUI LDING SECTION 1, Detail Reference |ocated
at the upper left building wall (at building high roof eave
and Vestibule 110 roof) shall be to Detail “4” on

A5. 01/ A3. 01.

Drawing S1.01, Note GN-5 (1D), ground snow | oads for
El | sworth AFB, delete “20/(0.96)"” and substitute
30/ (1.44)".

Drawi ng S1.02, add the following to Note Mz 2: after
“...structural contract documents” add:

“and shall be in conformance with the requirenents

i ndicated for vertical reinforcement in CMJ wal Il s on Sheet
S2.01/ Section 1. This wall reinforcement is typical for
all CVJ walls.”

Drawi ng S2.01, At drawi ng coordinate D5, interior footing
shown on the foundation plan | ocated between and parall el
togridlines 4 &5, for Detail 1 delete sheet reference
“S2.02” and substitute “S2.01".

Drawi ng S2.01, Foundation Plan, add the following to note
1

“Final footings for colums on grid lines 1,2,3, & 4 of the
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22.

23.

24,

25.

foundati on plan shall be adjusted accordingly by pre-
engi neered buil di ng nanufacturer to accomvbdate the portal
frames of the pre-engi neered buil di ng.

Drawi ng S2.01, add the followi ng additional foundation plan
not e:

“3. Where construction joins (CJ) and sawed joins (SJ) are
shown on the floor slab, they shall be constructed in
accordance with Details 7 and 8 of Sheet S2.02.~"

Drawi ng S2.01, on the FOUNDATI ON PLAN, at approximately
drawi ng coordi nate 4A/ 4B, | eader not reading:

“PROVIDE 2#4 (13) x 4'-0" (1219)...(102) O C”
Add:
“for additional slab reinforcenent requirenments at al

perimeter colums and ot her re-entrant corners.

Drawi ng S2.02, add the followi ng detail notes under the
applicable detail:

For Detail 2 add:

“Detail 2 Note:

1. Provides typical reinforcement |layout for CMJ walls and
shal |l be used for the placenent of reinforcenent in
masonry walls.”

For Detail 5 add this third note

3. Detail 5 provides typical information regarding the
pl acenent and rei nforcenent of equi pnent pads,
(Contractor to reference electrical and mechanica
drawi ngs for the |ocations of these pads).

For Detail 6 add this note:

“Detail 6 Note:

1. Detail 6 provides information regarding the installation
of pipe sleeves through the footing walls, (the
requi renents set forth in this detail shall apply
whenever a pipe is going through a footing wall
Contractor to reference nmechani cal draw ngs for the
| ocations and sizes of pipes (maxi mum pi pe dianeter = 4
i nches).”

Drawi ng ED. 01, Maintenance Pole Lighting Detail, revise to
indicate 4 additional fixtures (10 total) on the detail
Add | eader note to each of the 4 additional fixtures as
fol | ows:
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“All four type ‘A fixtures shall be at a 71 degree tilt
where O degrees is the fixture's lens parallel with ground.
Wth a 0 degree orientation defined as the fixture is ainmed
per pendi cul ar with edge of concrete pad and | ooki ng at

pol es from above, orient two of the fixtures at 37 degrees
and 45 degrees counterclockwi se. Orient the other two
fixtures at pole 3 at 37 degrees and 45 degrees cl ockw se
at each mai ntenance pole.”

26. Drawi ng ED. 01, At draw ng coordinate C5, |eader note
reading: 6 type ‘A fixtures...” change tilt from*“75
degrees” to “70 degrees”.

27. Drawi ng ED. 01, Title of clearance elevation table, change
correct spelling by revising “CLEARENACE’ to “CLEARANCE".
On cl earance el evation table, change col unm headi ng
“FIXTURE” to “POLE’. In colum 1, delete “POLE A (FUTURE)”
and substitute “POLE 5 (FUTURE)”. Delete “POLE B (FUTURE)”
and substitute “POLE 6 (FUTURE)".

28. Drawi ng E1.01, At draw ng coordinate 2D, del ete |eader
note: “Four conduits stubbed out underground and capped”
and revise to read: “Four enpty conduits routed underground
to handhol e HH #7.”"

29. Drawing E2.01, at draw ng coordinate H3, for the four
future hardstand lighting with 1 % (38.1 mm) enpty
conduits shown and routed to HH #7, change the cap synbol
on end of each conduit to a break synbol.

30. Drawi ng E4.01, Under supplenental |egend for ground rod
test box, delete “See detail sheet ??.??" and substitute
“Quazite PCl1212BA12 base and Quazite PCL212WA00 cover with
‘GROUND' | ogo”.

2. This anendnent is a part of the bidding papers and its receipt shall be
acknowl edged on the Standard Form 1442. Al other conditions and requirenents
of the specifications remain unchanged. |f the bids have been nmailed prior to
receiving this anmendnent, you will notify the office where bids are opened, in
the specified manner, inmmediately of its receipt and of any changes in your bid
occasi oned t her eby.

a. Hand-Carried Bids shall be delivered to the U S. Arny Corps of
Engi neers, Omaha District, Contracting Division (Room 301), 106 South 15th
Street, Oraha, Nebraska 68102-1618.

b. Mai | ed Bids shall be addressed as noted in Item 8 on Page 00010-1
of Standard Form 1442,

3. Bids will be received until 2:00 p.m, local tine at place of bid
openi ng, 15 JULY 2002.

Attachnents
Section and pages listed in 1.b. above
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U S. Arny Engineer District, Ormaha
Cor ps of Engi neers

106 South 15th Street

Ormaha, Nebraska 68102-1618

05 July 2002
nr p/ 4413
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DACA45-02-B-0009
LOLA
ELLSWORTH AFB, SD

BIDDING SCHEDULE
Estimated Unit
Item No. Description of Item Quantity Unit Price Amount
BASIC

1. Entire Work Complete for the Live Ordnance

Loading Area (LOLA), excluding Basic Items 2 & 3

and Option Items listed Below. XXXX JOB LS. |$
2. Concrete Paving for four (4) Aircraft Parking

Aprons (see drawings for thickness) 41,400 Sq. Meter | $ $
3. Bituminous Paving for four (4) Aircraft Parking

Shoulders and Road “A” (see drawings for 16,500 Sq. Meter | $ $

thickness)
4. Petroleum Hydrcarbon Contaminated Soil

(Note: Price to include excavation, loading, 38 Cu. Meter | $ $

transporting and disposal)
TOTAL BASIC (Items 1. + 2. + 3. + 4.) $

OPTIONS

0-1 Entire Work Complete for installing two

(2)additional parking aprons/
shoulders for Aircraft and two (2) blast deflectors.
(see items below)

O-1a. Concrete Paving for two (2) Aircraft Parking 19,400 Sq. Meter | $ $

Aprons (see drawings for thickness)

O-1b. Bituminous Paving for two (2) Aircraft 5,500 Sq. Meter | $ $

Parking Shoulders (see drawings for thickness)

O-1c. Two (2) Blast Deflectors XXXX JOB LS. |$
TOTAL O-1 (Items O-1a. + O1-b. + Ol-c.) $
0-2 Entire Work Complete for the installation of four

(4) hydrant fuel pits. XXXX JOB LS. |$
0-3 Entire Work Comlete for the installation of two (2)

hydrant fuel pits. XXXX JOB LS. |$
04 Entire Work Complete for relocating and

reinstalling Obstacle Course Equipment. XXXX JOB LS. |$

GRAND TOTAL AMOUNT (BASIC+ O-1, 0-2, 0-3 & 0-4) $
00010-3
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DACA45-02-B-0009
LOLA
ELLSWORTH AFB, SD
NOTES:

1. See Section 00100, INSTRUCTIONS, CONDITIONS AND NOTICES OFFERORS,
paragraph 3 EVALUATION OF OPTIONS for evaluation of bid items and options. The
Government reserves the right to exercise the Options within 60 calendar days after
Notice to Proceed (NTP). Evaluation of Options will not obligate the Government to
exercise the option(s).

2. Quantities for unit priced items are estimated only and the respective unit price will
prevail in the event of an overrun or underrun subject to Contract Clause "Variation in
Estimated Quantities.

3. Bid prices must be entered for all items of the schedule. Additions and multiplications
will be subject to verification by the Government. In case of variation between the
lump-sum prices and the total amount, the lump-sum prices will be considered the amount
proposed In case of variation between the unit prices and the extensions, the unit prices
will be considered the proposed unit price.

4. A modification to the Pricing Schedule, which provides for a single adjustment to the
total amount to Pricing Schedule items, basic or options, should state the application of
the adjustment to each respective lump-sum price affected.

5. Option O-3 can be awarded only if Option O-1 is awarded. The awarding of Option O-1
does not obligate the Government to award Option O-3 (Note: Items a., b. and c. are all
inclusive if the award of Option O-1takes place).

00010-4
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LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

SECTI ON TABLE OF CONTENTS
DI VI SION 13 - SPECI AL CONSTRUCTI ON
SECTI ON 13111A

CATHCDI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANODE) FOR HYDRANT FUEL PI PI NG
STUB- QUTS

11/98

PART 1 GENERAL

1.1 REFERENCES

1.2 SUBM TTALS

1.3 GENERAL REQUI REMENTS
1.3.1 Servi ces of "Corrosion Expert"
1.3.2 Contractor's Modifications
1.3.3 Anode and Bond Wres
1.3.4 Sunmary of Services Required
1.3.5 Dr awi ngs
1.3.6 El ectrical Potential Measurenents
1.3.7 Achi evenrent of Criteria for Protection
1.3.8 Metal I i ¢ Conponent Coating

PART 2 PRODUCTS

MAGNESI UM ANCDES
Anode Conposition
Di nensi ons and Wi ghts
Packaged Anodes
Connecting Wre
4.1 Wre Requirenents
SCELLANEQUS MATERI ALS
El ectrical Wre
21 Wre Splicing
.2 Test Wres
Test Boxes and Juncti ons Boxes
Joint, Patch, Seal, and Repair Coating
Backfill Shields
Epoxy Potting Conpound
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Stray Current Measurenents
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PART 3 EXECUTI ON
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LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD
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Anode Installation
.1 Si ngl e Anodes
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.3 Wl di ng Met hods
Anode Pl acenent - Genera
Under gr ound Pi pel i ne
Installation Details
Lead Wre Connections
6.1 Under ground Pipeline (Metallic)
Location of Test Stations
TRENCHI NG AND BACKFI LLI NG
TESTS AND MEASUREMENTS
Basel i ne Potentials
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2.1 Cathodic Protection Meter
Anode Qut put
Locati on of Measurenents
.1 Pi pi ng or Conduit
.2 Interference Testing
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CLEANUP
M SCELLANEQUS | NSTALLATI ON AND TESTI NG

NDNDN

.4
.4
.4
.4
RA

.1 Coat i ngs
.2 Excavati on

SPARE PARTS
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-- End of Section Table of Contents --
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LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

SECTI ON 13111A
CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANCDE) FOR HYDRANT FUEL PI Pl NG
STUB- QUTS
11/ 98

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 843 (1993; R 1998) Magnesi um All oy Anodes for
Cat hodi ¢ Protection

ASTM D 1248 (1998) Pol yet hyl ene Pl astics Ml ding and
Extrusi on Materials

NACE | NTERNATI ONAL ( NACE)

NACE RP0169 (1996) Control of External Corrosion on
Under ground or Submerged Metallic Piping
Syst ens

NACE RP0177 (1995) Mtigation of Alternating Current

and Lightning Effects on Metallic
Structures and Corrosion Control Systens

NACE RP0188 (1999) Discontinuity (Holiday) Testing of
Protective Coatings

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)
UL 510 (1994; Rev thru Apr 1998) Pol yvinyl
Chl ori de, Pol yet hyl ene, and Rubber
I nsul ati ng Tape
UL 514A (1996; Rev Dec 1999) Metallic Qutlet Boxes
1.2 SUBM TTALS
Covernment approval is required for submittals with a "G designation;

submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office

SECTI ON 13111A Page 3
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LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

that will

review the submittal for the Government. The follow ng shall be

submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Drawi ngs; G RE

Si x copies of detail draw ngs consisting of a conplete list of
equi prent and material including manufacturer's descriptive and
technical literature, catalog cuts, results of system design
calculations including soil-resistivity, installation instructions
and certified test data stating the nmaxi mumrecomended anode
current output density and the rate of gaseous production if any
at that current density. Detail drawi ngs shall contain conplete
wiring and schematic di agranms and any other details required to
denonstrate that the system has been coordi nated and will function
properly as a unit.

SD- 03 Product Data

Equi pnent; G RE

Wthin 30 days after receipt of notice to proceed, an item zed
list of equipnment and materials including itemnunber, quantity,
and nmanufacturer of each item The list shall be acconpanied by a
description of procedures for each type of testing and
adjustnents, including testing of coating for thickness and
holidays. Installation of materials and equi pnent shall not
comrence until this submttal is approved.

SD- 06 Test Reports

Tests and Measurenents; G RE

Test reports in booklet formtabulating all field tests and
measur enents perforned, upon conpletion and testing of the
installed systemand including close interval potential survey,
casing and interference tests, final systemtest verifying
protection, insulated joint and bond tests, and holiday coating
test. Acertified test report showi ng that the connecti ng net hod
has passed a 120-day | aboratory test without failure at the place
of connection, wherein the anode is subjected to nmaxi num
reconmended current output while imersed in a three percent
sodi um chl ori de sol ution

SD-07 Certificates

Am 0003

Cat hodic Protection System G RE

Proof that the materials and equi pnent furnished under this
section conformto the specified requirenents contained in the
ref erenced standards or publications. The label or listing by the
specified agency will be acceptable evidence of such conpliance.
Services of "Corrosion Expert"; GRE

Evi dence of qualifications of the "corrosion expert."

a. The "corrosion expert's" nane and qualifications shal

SECTI ON 13111A Page 4



LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

be certified in witing to the Contracting Officer prior to the
start of construction.

b. Certification shall be submtted giving the nane of the
firm the nunber of years of experience, and a list of not |ess
than five (5) of the firms installations three (3) or nore years
old that have been tested and found satisfactory.

SD-10 Operation and Mai ntenance Data
Cat hodic Protection Systenm G RE

Before final acceptance of the cathodic protection system six
copi es of operating nmanuals outlining the step-by-step procedures
required for system startup, operation, adjustnent of current
flow, and shutdown. The nmanuals shall include the manufacturer's
nane, nodel nunber, service nmanual, parts list, and brief
description of all equiprment and their basic operating features.
Si x copi es of naintenance nanual, listing routine naintenance
procedures, recomrendation for naintenance testing, possible
br eakdowns and repairs, and troubl eshooting guides. The manual s
shal | include single-line diagrans for the systemas installed,
instructions in nmaki ng pi pe-to-reference cell and
tank-to-reference cell potential neasurenents and frequency of
nonitoring; instructions for dielectric connections, interference
and sacrificial anode bonds; instructions shall include
precautions to ensure safe conditions during repair of pipe or
other netallic systens. The instructions shall be neatly bound
bet ween pernmanent covers and titled "Qperating and Mii ntenance
Instructions."” These instructions shall be submitted for the
Contracting Oficer's approval. The instructions shall include
the foll ow ng:

a. As-built drawings, to scale of the entire system
showi ng the locations of the piping, location of all anodes and
test stations, locations of all insulating joints, and

structure-to-reference cell potentials as neasured during the
tests required by Paragraph: TESTS AND MEASUREMENTS, of this
section.

b. Recommendati ons for nmi ntenance testing, including
instructions in making pi pe-to-reference cell potenti al
neasur enents and frequency of testing.

C. Al'l mai ntenance and operating instructions and
nanepl ate data shall be in English

d. Instructions shall include precautions to insure safe
condi tions during repair of pipe system

1.3 GENERAL REQUI REMENTS

Thi s specification covers only the protection of the hydrant fuel piping
stub-outs fromthe hydrant fuel pits. The Contractor shall furnish and
install a conplete, operating, sacrificial anode cathodic protection system
in complete conpliance with NFPA 70, with all applicable Federal, State,

and | ocal regulations and with mnimumrequirenents of this contract.. The
services required include planning, installation, adjusting and testing of
a cathodic protection system using sacrificial anodes for cathodic
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protection of the hydrant fuel lines, their connectors. The cathodic
protection system shall include anodes, cables, connectors, corrosion
protection test stations, and any other equi pment required for a conplete
operating systemproviding the NACE criteria of protection as specified.

I nsul ators are required whenever needed to insulate the pipes fromany
other structure. Any pipe crossing the hydrant pipe shall have a test
station. The cathodic protection shall be provided on hydrant fuel pipes.

1.3.1 Services of "Corrosion Expert"

The Contractor shall obtain the services of a "corrosion expert" to
supervi se, inspect, and test the installation and perfornmance of the
cathodic protection system "Corrosion expert" refers to a person, who by
t horough know edge of the physical sciences and the principles of

engi neeri ng and mat hemati cs, acquired by professional education and rel ated
practical experience, is qualified to engage in the practice of corrosion
control of buried or subnerged netallic surfaces. Such a person nust be
accredited or certified by the National Association of Corrosion Engi neers
(NACE) as a NACE Accredited Corrosion Specialist or a NACE certified

Cat hodic Protection (CP) Specialist or be a registered professiona

engi neer who has certification or licensing that includes education and
experience in corrosion control of buried or subnerged netallic piping and
tank systenms, if such certification or licensing includes 5 years
experience in corrosion control on underground netallic surfaces of the
type under this contract. The "corrosion expert" shall make at least 3
visits to the project site. The first of these visits shall include
obtaining soil resistivity data, acknow edging the type of pipeline
coatings to be used and reporting to the Contractor the type of cathodic
protection required. Once the subnmittals are approved and the materials
delivered, the "corrosion expert" shall revisit the site the ensure the
Contractor understands installation practices and |aying out the
components. The third visit shall involve testing the installed cathodic
protection systens and training applicable personnel on proper maintenance
techni ques. The "corrosion expert" shall supervise installation and
testing of all cathodic protection.

1.3.2 Contractor's Modifications

The specified systemis based on a conplete systemw th nagnesi um
sacrificial anodes. The Contractor may nodify the cathodic protection
system after review of the project, site verification, and analysis, if the
proposed nodifications include the anodes specified and will provide better
overal |l system performance. The nodifications shall be fully described,
shal | be approved by the Contracting Officer's representative, and shal

neet the following criteria. The proposed system shall achieve a m ni num
pi pe-to-soil "instant off" potential of minus 850 mllivolts with reference
to a saturated copper-copper sulfate reference cell on the underground
conponents of the piping or other netallic surface. The Contractor shal

take resistivity neasurenents of the soil in the vicinity of the pipes and
ground bed sites. Based upon the nmeasurements taken, the current and

vol tage shall be required to produce a m ni mum of mnus 850 mllivolts
"instant off" potential between the structure being tested and the
reference cell. This potential shall be obtained over 95 percent of the

netallic area. The anode system shall be designed for a |life of
twenty-five (25) years of continuous operation.

1.3.3 Anode and Bond Wres

Wre size shall be as shown on the drawi ngs. For each cathodic system the
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netal li c conmponents and structures to be protected shall be nade
electrically continuous. Provisions shall be included to return stray
current to its source w thout damagi ng structures intercepting the stray
current. The electrical isolation of underground facilities in accordance
with acceptable industry practice shall be included under this section.

Al tests shall be witnessed by the Contracting Oficer.

1.3.4 Sunmary of Services Required

The scope of services shall include, but shall not be limted to, the
fol | owi ng:

a. Not Used.

b. Cat hodi c Protection Systens.

c. System testing.

d. Not Used.

e. Interference testing.

f. Trai ni ng.

g. Operating and nai nt enance nanual .
h. Not Used.

i Coating and holiday testing shall be submtted within 45 days of
notice to proceed.

1.3.5 Dr awi ngs

Det ai | ed drawi ngs shall be provided show ng | ocation of anodes, insul ated
fittings, test stations, permanent reference cells, and bonding. Locations
shal |l be referenced to two (2) permanent facilities or mark points.

1.3.6 El ectrical Potential Measurenents

Al potential tests shall be nade at a mninmnumof 3 neter intervals

wi tnessed by the Contracting Oficer. Submittals shall identify test

| ocations on separate drawi ng, showing all nmetal to be protected and all
cathodi c protection equi pnent. Test points equi pment and protected netal
shal |l be easily distinguished and identified.

1.3.7 Achi evenrent of Criteria for Protection

Al'l conductors, unless otherw se shown, shall be routed to or through the
test stations. Each system provided shall achieve a m ni num pi pe-to-soi
"instant off" potential of mnus 850 mllivolt potentials with reference to
a saturated copper-copper-sulfate reference cell on all underground
conponents of the piping. Based upon the measurenents taken, the current
and vol tage of the anodes should be adjusted as required to produce a

m ni mum of minus 850 millivolts "instant off" potential between the

structure being tested and the reference cell. This potential should be
obt ai ned over 95 percent of the netallic area. This nust be achi eved
wi thout the "instant off" potential exceeding 1150 millivolts. Testing

will be witnessed by the Contracting Oficer. Additional anodes shall be
provided by the Contractor if required to achieve the mnus 850 mllivolts
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"instant off".

Al 't hough acceptance criteria of the cathodic protection

systens are defined in NACE RP0169,
potential of mnus 850 millivolts is the only acceptable criteria.

1.3.8 Metal I i ¢ Conponent Coati ng

Coatings for the hydrant fue

speci fications.

PART 2 PRODUCTS

2.1 MAGNESI UM ANCDES

ELLSWORTH AFB, SD

for this project the "instant off"

piping is covered in the mechanica

The nunber of anodes indicated on the draw ngs shal
protect the pipe lines.

2.1.1 Anode Conposition

Anodes shal |l be of high-potentia
magnesi um obt ai ned from sea water or brine,
Magnesi um anodes shal

(in percents) otherw se indicated:

Al um num nmax.
Manganese,

Zi nc

Silicon,

Copper, nmax.
Ni ckel , max.
I ron, Max.

Q her inpurities,

Magnesi um

The Contractor shal

max.

max.

max.

magnesi um al | oy,

be installed to

made of primary

EL48

and not made from scrap netal.

. 010

.50 to 1.30

0

0

0. 05

0. 05

0.02

0. 001
0.03

0

.05 each or 0.3 max. tota

Remai nder

heat or batch of anodes used on this project.

2.1.2 Di nensi ons and Wi ghts

D nensi ons and wei ghts of anodes shal

TYPI CAL MAGNESI UM ANCDE SI ZE

(Cross sections may be round, squar

NOM NAL  GRCSS

€,

be approximately as foll ows:

or D shaped)

conformto ASTM B 843 and to the foll owi ng anal ysis

furni sh spectrographic anal ysis on sanples from each

NOM NAL APPROX. WI' kg PACKAGED NOM NAL PACKAGE
WI. kg. SI ZE (nmm) I N BACKFI LL DI MENSI ONS (nmm)
1.4 76 X 76 X 127 3.6 133 X 133 X 203
2.3 76 X 76 X 203 5.9 133 X 133 X 286

4.1 76 X 76 X 356 12.3 133 X 508

5.5 102 X 102 X 305 14.5 191 X 457

7.7 102 X 102 X 432 20.5 191 X 610

14.5 127 X 127 X 521 30.9 216 X 711

22.7 178 X 178 X 406 45.5 254 X 610

2.1.3 Packaged Anodes

Am 0003
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Anodes shall be provided in packaged formw th the anode surrounded by

speci al | y-prepared qui ck-wetting backfill and contained in a water
permeabl e cloth or paper sack. Anodes shall be centered by means of
spacers in the backfill material. The backfill material shall have the

foll owi ng conposition, unless otherw se indicated:

Mat eri al Approxi mat e Percent by Wi ght
Gypsum 75
Bentonite 20
Sodi um Sul phat e 5
Tot al 100

2.1. 4 Connecting Wre

2.1.4.1 Wre Requirenents
Wre shall be No. 12 AWG solid copper wire, not less than 3 neters |ong,
unspliced, complying with NFPA 70, Type TWinsul ation. Connecting wres
for magnesi um anodes shall be factory installed with the place or emergence
fromthe anode in a cavity sealed flush with a dielectric sealing conpound.

2.2 M SCELLANEQUS NMATERI ALS

2.2.1 El ectrical Wre
Wre shall be No. 12 AWG stranded copper wire with NFPA 70, Type TW
i nsulation. Polyethylene insulation shall conply with the requirenments of
ASTM D 1248 and shall be of the followi ng types, classes, and grades:

Hi gh- nol ecul ar wei ght pol yethyl ene shall be Type I, Cass C, G ade E5.
H gh-density pol yethyl ene shall be Type IIl, Cass C, G ade E3.

2.2.1.1 Wre Splicing
Connecting wire splicing shall be made with copper conpression connectors
or exothermc welds, follow ng instructions of the manufacturer. Single
split-bolt connections shall not be used. Sheaths for encapsul ating
electrical wire splices to be buried underground shall fit the insul ated
wires entering the spliced joints and epoxy potting conpound shall be as
speci fied bel ow

2.2.1.2 Test Wres

Test wires shall be AWG No. 12 stranded copper wire with NFPA 70, Type TW
or RHWor pol yethyl ene insul ation.

2.2.2 Test Boxes and Juncti ons Boxes
Boxes shall be outdoor type conforming to UL 514A.

2.2.3 Joint, Patch, Seal, and Repair Coating
Sealing and dielectric conpound shall be a black, rubber based conpound
that is soft, permanently pliable, tacky, noldable, and unbacked. Conpound

shal | be applied as recomended by the manufacturer, but not |ess than 13 mm
t hi ck. Coati ng conpound shall be col d-applied coal-tar base mastic .

SECTI ON 13111A Page 9
Am 0003



LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

Pressure-sensitive vinyl plastic electrical tape shall conformto UL 510.
2.2.4 Backfill Shields

Shi el ds shal |l consist of approved pipeline wapping or
fiberglass-reinforced, coal-tar inpregnated tape, or plastic weld caps,
specifically made for the purpose and installed in accordance with the
manuf acturer's recomendati ons. \When joint bonds are required, due to the
use of nechanical joints, the entire joint shall be protected by the use of
a kraft paper joint cover. The joint cover shall be filled with poured-in,
hot coat-tar enanel.

2.2.5 Epoxy Potting Conpound

Conpound for encapsul ating electrical wire splices to be buried underground
shall be a two package system nade for the purpose.

2.2.6 Test Stations

Stations shall be of the flush-curb-box type and shall be the standard
product of a recognized manufacturer. Test stations shall be conplete with
an insul ated term nal bl ock having the required nunber of termnals. The
test station shall be provided with a | ockable over and shall have an
enbossed | egend, "C. P. Test." A mninmumof six (6) ternminals shall be
provided in each test station. A mininumof two (2) leads are required to
the metallic pipe fromeach test station. Oher conductors shall be

provi ded for each anode, other foreign pipe, and reference cells as
required. . Test stations installed in roads and aprons shall be rated
for vehicular traffic.

2.2.7 Stray Current Measurenents

Stray current measurements should be perforned at each test station. Stray
currents resulting fromlightning or overhead alternating current (AQ
power transm ssion systens shall be nmitigated in accordance with NACE RPO177.

2.2.8 Under ground Structure Coating

Hydrant fuel pipe coating requirenments are covered in the nmechanica
specification on the fuel piping.

2.2.8.1 Field Joints

Al field joints shall be coated with materials conpatible with the

pi pel i ne coating compound. The joint coating material shall be applied to
an equal thickness as the pipeline coating. Unbonded coatings shall not be
used on these buried netallic conmponents. This includes the elimnation of
al | unbonded pol yner waps or tubes. Once the pipeline or vessel is set in
the trench, an inspection of the coating shall be conducted. This

i nspection shall include electrical holiday detection. Any damnaged areas
of the coating shall be properly repaired. The Contracting O ficer shal

be asked to witness inspection of the coating and testing using a holiday
detector.

2.2.8.2 I nspection of Pipe Coatings
Any damage to the protective covering during transit and handling shall be

repaired before installation. After field coating and w appi ng has been
applied, the entire pipe shall be inspected by an electric holiday detector
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with inmpressed current in accordance with NACE RP0188 using a full-ring,
spring-type coil electrode. The holiday detector shall be equipped with a
bell, buzzer, or other type of audible signal which sounds when a holiday
is detected. All holidays in the protective covering shall be repaired

i medi atel y upon detection. Cccasional checks of holiday detector
potential will be made by the Contracting Officer's representative to
determine suitability of the detector. Al l|abor, materials, and equi pment
necessary for conducting the inspection shall be furnished by the
Contractor.

2.2.9 El ectrical Connections
El ectrical connections shall be done as foll ows:

a. Exot herm ¢ wel ds shall be "Cadwel d*," Bundy", "Thernmowel d" or an
approved equal. Use of this material shall be in strict accordance with
t he manufacturer's recomendati ons.

b. El ectrical -shiel ded arc wel ds shall be approved for use on stee
pi pe by shop drawi ng submittal action.

2.2.10 El ectrical Tape
Pressure-sensitive vinyl plastic electrical tape shall conformto UL 510.
2.2.11 Casi ng

Where a pipeline is installed in a casing under a roadway or railway, the
pi peline shall be electrically insulated fromthe casing, and the annul ar
space sealed and filled with an approved corrosion inhibiting product

agai nst incursion of water.

PART 3 EXECUTI ON
3.1 CRI TERI A OF PROTECTI ON

Acceptance criteria for determ ning the adequacy of protection on a buried
under ground tank shall be in accordance with NACE RP0169 and as specified
bel ow.

3.1.1 Iron and Stee

The followi ng nethod (a) shall be used for testing cathodic protection
voltages. |If nore than one nmethod is required, nmethod (b) shall be used.

a. A negative voltage of at least mnus 850 mllivolts as neasured
bet ween the under ground conponent and a saturated copper-copper sul phate
reference el ectrode connecting the earth (electrolyte) directly over the
under ground conponent. Determnation of this voltage shall be made with
the cathodic protection systemin operation. Voltage drops shall be
considered for valid interpretation of this voltage nmeasurenment. A m ni mum
of minus 850 mllivolts "instant off" potential between the underground
conponent being tested and the reference cell shall be achieved over 95
percent of the area of the structure. Adequate nunber of measurenents
shal | be obtained over the entire structure, pipe, tank, or other netallic
component to verify and record achi evenent of mnus 850 nmillivolts "instant
off." This potential shall be obtained over 95 percent of the tota
netallic area without the "instant off" potential exceeding 1200 mllivolts.
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b. A m ni mum pol ari zati on voltage shift of 100 millivolts as
nmeasur ed between the underground conmponent and a saturated copper-copper
sul phate reference el ectrode contacting the earth directly over the
under ground conponent. This polarization voltage shift shall be deterni ned
by interrupting the protective current and neasuring the polarization
decay. When the protective current is interrupted, an i nmedi ate voltage
shift will occur. The voltage reading, after the inmediate shift, shall be
used as the base reading fromwhich to neasure pol ari zati on decay.
Measur enents achieving 100 mllivolts decay shall be nade over 95 percent
of the metallic surface being protected.

C. For any netallic conponent, a mininmmof four (4) measurements
shal | be nade using subparagraph (a), above, and achieving the "instant
of f" potential of mnus 850 mllivolts. Two (2) nmeasurenents shall be made

over the anodes and two (2) neasurenents shall be nmade at different
| ocations near the conponent and farthest away fromthe anode.

3.2 ANODE STORAGE AND | NSTALLATI ON
3.2.1 Anode St orage

Storage area for nmagnesi um anodes will be designated by the Contracting
Oficer. |If anodes are not stored in a building, tarps or simlar
protection should be used to protect anodes from i ncl enent weat her.
Packaged anodes, damaged as a result of inproper handling or being exposed
to rain, shall be resacked by the Contractor and the required backfil
added.

3.2.2 Anode Install ation

Unl ess ot herwi se authorized, installation shall not proceed w thout the
presence of the Contracting O ficer. Anodes of the size specified shall be
installed to the depth indicated and at the | ocations shown. Locations may
be changed to clear obstructions with the approval of the Contracting
Oficer. Anodes shall be installed in sufficient number and of the
required type, size, and spacing to obtain a uniformcurrent distribution
over the surface of the structure. The anode system shall e designed for a
life of 25 years of continuous operation. Anodes shall be installed as
indicated in a dry condition after any plastic or waterproof protective
covering has been conmpletely renoved fromthe water perneable, pernmanent
contai ner housing the anode netal. The anode connecting wire shall not be
used for lowering the anode into the hole. The annul ar space around the
anode shall be backfilled with fine earth in 150 nm |ayers and each | ayer
shal | be hand tanped. Care must be exercised not to strike the anode or
connecting wire with the tanper. Approximately 20liters of water shall be

applied to each filled hole after anode backfilling and tanpi ng has been
conpleted to a point about 150 mm above the anode. After the water has
been absorbed by the earth, backfilling shall be conpleted to the ground

surface | evel.

3.2.2.1 Si ngl e Anodes
Si ngl e anodes, spaced as shown, shall be connected through a test station
to the pipeline, allow ng adequate slack in the connecting wire to

compensate for movenent during backfill operation.

3.2.2.2 Groups of Anodes
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Groups of anodes, in quantity and | ocati on shown, shall be connected to an
anode header cable. The anode header cable shall make contact with the
structure to be protected only through a test station. Anode |ead
connection to the anode header cable shall be nmade by an approved crinp
connector or exothermc weld and splice nold kit with appropriate potting
conpound.

3.2.2.3 Wl di ng Met hods

Connections to ferrous pipe shall be nade by exotherm c weld net hods
manuf actured for the type of pipe supplied. Electric arc wel ded
connections and ot her types of wel ded connections to ferrous pipe and
structures shall be approved before use.

3.2.3 Anode Pl acenent - Genera

Packaged anodes shall be installed conpletely dry, and shall be | owered
into holes by rope sling or by grasping the cloth gather. The anode | ead
wire shall not be used in |lowering the anodes. The hol e shall be backfilled
with fine soil in 150 mm |ayers and each | ayer shall be hand-tanped around
the anode. Care must be exercised not to strike the anode or lead wire
with the tanper. If immediate testing is to be perfornmed, water shall be

added only after backfilling and tanping has been conpleted to a point 150
nm above the anode. Approximately 8 liters of water may be poured into
the hole. After the water has been absorbed by the soil, backfilling and

tanmpi ng may be completed to the top of the hole. Anodes shall be installed
as specified or shown. In the event a rock strata is encountered prior to
achi eving specified augered-hol e depth, anodes may be installed

hori zontally to a depth at |east as deep as the bottomof the pipe, with
the approval of the Contracting Oficer.

3.2.4 Under ground Pi pel i ne

Anodes shall be installed at a mnimumof 2.5 neters and a naxi mum of 3
neters fromthe Iine to be protected.

3.2.5 Installation Details

Details shall conformto the requirenents of this specification. Details
shown on the drawi ngs are indicative of the general type of materia
required, and are not intended to restrict selection to material of any
particul ar manufacturer.

3.2.6 Lead Wre Connections
3.2.6.1 Under ground Pipeline (Metallic)

To facilitate periodic electrical nmeasurenents during the life of the
sacrificial anode systemand to reduce the output current of the anodes, if
required, all anode |ead wires shall be connected to a test station and
buried a m nimumof 610 mm in depth. The cable shall be No. 12 AWG
stranded copper, polyethylene or RHMUSE i nsul ated cable. The cabl e shal
nake contact with the structure only through a test station. Resistance
wire shall be installed between the cable and the pipe cable, in the test
station, to reduce the current output, if required. Anode connections,
except in the test station, shall be made with exothernm c wel di ng process,
and shall be insulated by means of at |east three (3) layers of electrica
tape; and all lead wire connections shall be installed in a noistureproof
splice mold kit and filled with epoxy resin. Lead wire-to-structure
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connections shall be acconplished by an exothernic wel ding process. Al
wel ds shall be in accordance with the manufacturer's recomendati ons. A
backfill shield filled with a pipeline mastic sealant or materia
conpatible with the coating shall be placed over the weld connection and
shal | be of such diameter as to cover the exposed netal adequately.
3.2.7 Locati on of Test Stations
Test stations shall be | ocated as shown.
3.3  TRENCHI NG AND BACKFI LLI NG

Trenching and backfilling shall be in accordance with Section 02316
EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TY SYSTEMS

3.4 TESTS AND MEASUREMENTS

3.4.1 Basel i ne Potentials

Each test and measurenent will be wi tnessed by the Contracting Oficer.
The Contractor shall notify the Contracting Officer a mninumof five (5)
wor ki ng days prior to each test. After backfill of the pipe , the static

potential -to-soil of the pipe shall be nmeasured. The |ocations of these
neasurenents shall be identical to the |ocations specified for pipe-
to-reference el ectrode potential neasurenents. The initial nmeasurenents
shall be recorded.

3.4.2 | sol ati on Testing

Bef ore the anode systemis connected to the pipe, an isolation test shal
be nmade at each isolating joint or fitting. This test shall denpbnstrate
that no netallic contact, or short circuit exists between the two isol ated
sections of the pipe. Any isolating fittings installed and found to be
defective shall be reported to the Contracting O ficer.

3.4.2.1 Cat hodi ¢ Protection Mter

A Model B3A2 cathodic protection nmeter, as manufactured by "M C. Mller", or
an approved equal, using the continuity check circuit, shall be used for
isolating joint (flange) electrical testing. This test shall be perforned
in addition to the Mddel 601 insulation checker. Continuity is checked
across the isolation joint after the test lead wire is shorted together and
the meter adjusted to scale. A full-scale deflection indicates the system
is shorted at some |location. The Mddel 601 verifies that the particul ar
i nsul ati on under test is good and the Mbdel B3A2 verifies that the system
is isolated. |If the systemis shorted, further testing shall be perforned
to isolate the location of the short.

3.4.3 Anode Qut put

As the anodes or groups of anodes are connected to the pipe , current

out put shall be neasured with an approved clanp-on m|lliameter, calibrated
shunt with a suitable millivoltmeter or nmultineter, or a | ow resistance
ameter. (O the three nethods, the | owresistance ameter is the |east
desirabl e and nost inaccurate. The clanp-on mllianmeter is the nost
accurate.) The valves obtained and the date, time, and location shall be
recor ded.

3.4. 4 Locati on of Measurenents
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3.4.4.1 Pi pi ng or Conduit

For coated piping or conduit, nmeasurenents shall be taken fromthe
reference el ectrode located in contact with the earth, directly over the

pi pe. Connection to the pipe shall be nmade at service risers, valves, test
| eads, or by other nmeans suitable for test purposes. Pipe-to-soi

potential neasurenents shall be nmade at intervals not exceeding [1.5]]3]
[ ] meters . The Contractor may use a continuous pipe-to-soil potentia
profile inlieu of 1.5 meter interval pipe-to-soil potential neasurenents.
Addi tional measurements shall be nade at each distribution service riser,
with the reference el ectrode placed directly over the service |line adjacent
to the riser. Potentials shall be plotted versus distance to an approved
scale. Locations where potentials do not nmeet or exceed the criteria shal
be identified and reported to the Contracting Officer's representative.

3.4.4.2 Interference Testing

Before final acceptance of the installation, interference tests shall be
made with respect to any foreign pipes in cooperation with the owner of the
foreign pipes . A full report of the tests giving all details shall be
made. Stray current neasurenents shall be perforned at all isolating

| ocations and at |ocations where the new pipeline crosses foreign netallic
pi pes. The nethod of neasurenents and | ocations of neasurenents shall be
submitted for approval. As a mininmum stray current neasurenents shall be
performed at the follow ng | ocations:

a. Connection point of new pipeline to existing pipeline.
b. Crossing points of new pipeline with existing |ines.
Results of stray current measurements shall also be subnitted for approval.
3.4.4.3 Hol i day Test

Any danage to the protective covering during transit and handling shall be
repaired before installation. After field-coating and w apping has been
applied, the entire pipe shall be inspected by an electric holiday detector
with inpressed current in accordance with NACE RP0188 using a full-ring,
spring-type coil electrode. The holiday detector shall be equipped with a
bell, buzzer, or other type of audible signal which sounds when a holiday
is detected. Holidays in the protective covering shall be repaired upon
detection. COccasional checks of holiday detector potential will be made by
the Contracting Oficer to deternmine suitability of the detector. Labor,
materi al s, and equi pnent necessary for conducting the inspection shall be
furni shed by the Contractor. The coating systemshall be inspected for

hol es, voids, cracks, and other damage during installation.

3.4.4.4 Recor di ng Measurenents

Al pipe-to-soil potential neasurenents, including initial potentials where
required, shall be recorded. The Contractor shall |ocate, correct and
report to the Contracting O ficer any short circuits to foreign pipes
encountered during checkout of the installed cathodic protection system

Pi pe-to-soil potential neasurenents shall be taken on as nany pipes as
necessary to determ ne the extent of protection or to |locate short-circuits.

3.5 TRAI' NI NG COURSE

SECTI ON 13111A Page 15
Am 0003



LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consist
of a total of 8 hours of normal working time and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
field instructions shall cover all of the itens contained in the operating
and mai ntenance instructions, as well as denonstrations of routine

mai nt enance operations, including testing procedures included in the

mai nt enance instructions. At |least 14 days prior to date of proposed
conduction of the training course, the training course curriculumshall be
submitted for approval, along with the proposed training date. Training
shal | consi st of denobnstration of test equipnent, providing forns for test
data and the tol erances which indicate that the system worKks.

3.6 CLEANUP

The Contractor shall be responsible for cleanup of the construction site.
Al'l paper bags, wire clippings, etc., shall be disposed of as directed.
Paper bags, wire clippings and other waste shall not be put in bell holes
or anodes excavati on.

3.7 M SCELLANEQUS | NSTALLATI ON AND TESTI NG
3.7.1 Coati ngs

Al'l aboveground pipeline shall be coated as indicated or as approved. The
coating shall have a mninmumthickness of 0.18 mm. The pipeline coating
shall be in accordance with all applicable Federal, State, and |oca
regul ati ons.

3.7.2 Excavati on

In the event rock is encountered in providing the required depth for

anodes, the Contractor shall determne an alternate approved |ocation and,
if the depth is still not provided, an alternate plan shall be submitted to
the Contracting Oficer. Alternate techniques and depths nust be approved
prior to inplenentation.

3.8 SPARE PARTS

After approval of shop drawi ngs, and not later than three (3) nonths prior
to the date of beneficial occupancy, the Contractor shall furnish spare
parts data for each different itemof material and equi pnent specified.
The data shall include a conplete list of parts, special tools, and
supplies, with current unit prices and source of supply. |In addition, the
Contractor shall supply information for material and equi prrent repl acenent
for all other conponents of the conplete system including anodes, cables,
splice kits and connectors, corrosion test stations, and any other
conponents not |isted above.

3.9 SYSTEM TESTI NG

The Contractor shall submt a report including potential neasurenents taken
at adequately-close intervals to establish that mnus 850 mllivolts
potential, "instant-off" potential, is provided, and that the cathodic
protection is not providing interference to other foreign pipes causing
damage to paint or pipes. The report shall provide a narrative describing
how the criteria of protection is achieved wi thout damagi ng other pipe or
structures in the area.
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-- End of Section --

SECTI ON 13111A Page 17
Am 0003



	Sections Deleted

