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SECTI ON 15161
PUWPI NG EQUI PMENT

PART 1 GENERAL

1.1 SCOPE: This section covers the supply and delivery of portable punping
equi pnment for Wahpeton, North Dakot a.

1.2 APPLI CABLE PUBLI CATIONS: The follow ng publications of the issues listed
bel ow, but referred to thereafter by basic designation only, forma part of this
section to the extent referenced:

1.2.1 Anerican Society for Testing and Materials (ASTM:

A 27-93. St eel Castings, Carbon, for General Application.

A 36-94. Structural Steel.

A 48- 94, Gray lron Castings.

A 106-93. Standard Specification for Seanl ess Carbon Steel Pipe
for Hi gh Tenperature Service

A 108-93. Steel Bars, Carbon, Cold Finished, Standard Quality.

A 123-97. Zinc (Hot Dipped Gal vani zed) Coatings on Iron and Steel
Product s

A 193-94. Al'l oy-Steel and Stainless Steel Bolting Materials for
H gh- Tenperature Service.

A 242-98. Standard Specification for H gh Strength, Low All oy,
Structural Steel.

A 276-98. Stai nl ess and Heat-Resisting Steel Bars and Shapes

A 516-96. Standard Specification for Pressure Vessel Plates,
Carbon Steel, For Mderate and Lower Tenperature
Servi ce

A 564- 92A. Hot - Rol | ed and Col d-Fi ni shed Age-Hardening Stainless

and Heat-Resisting Steel Bars and Shapes.

A 576-90B. Steel Bars, Carbon, Hot Rolled, Special Quality.

A 588-97. Standard Specification for H gh Strength, Low All oy,
Structural Steel

A 668-91. St eel For gi ngs, Carbon and All oy, for GCeneral
I ndustrial Use.

B 148- 92A Al um num Bronze Sand Casti ngs.

B 584-91A Copper Alloy Sand Castings for General Applications.
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1.2.2 Anerican Society of Mechani cal Engi neers (ASME)

B4. 1- 94. Preferred Limts and Fits for Cylindrical Parts.

B16. 5- 96. Pi pe Fl anges and Fl anged Fittings.

1.2.3 Hydraulic Institute (H):
H 1.1-1.5 Standards for Centrifugal Punps, 1994,
H 1.6 Centrifugal Punp Tests, 1994,

1.3 SUBM TTALS: Governnment approval is required for subnmittals with a "GA
designation. Submttals having an "FIO' designation are for information only. The
foll owi ng shall be subnitted

1.3.1 Shop Drawi ngs, GA: Shop drawings, including catal og cuts and nanufacturer's
data, shall be submtted for approval. Shop draw ngs shall be neat, |egible, and
of sufficient size so as to be easily read and/or reproduced. The following itens
shal | be submtted

a) Qutline drawi ngs of proposed punps showi ng all pertinent dinensions
and outline drawings of trailer unit. A listing of previous punps
produced and their installation locations shall be furnished. A
description of the punp service facility and location shall be subnitted.
Provi de data show ng maxi mum angle of punp intake in relation to the
drive unit.

b) Diesel engine specifications and draw ngs including horsepower,
torque, and speed ratings. Include details on the control panel and
noni toring system |nclude details on the fuel tank

c) The proposed coating (painting) systens and procedures for the punps,
trailers, and conponents.

d) Factory certified punp capacity-head curves shall be provided with the
brake horsepower (BHP) and the net positive suction head required (NPSHR
requi renents presented; operating points shall be indicated. Efficiency
data shall be plotted.

f) Warranty. A copy of the warranty for each punp provided shall be
submtted. A copy of the extended warranty for the diesel engine shall be
submitted, separately.

g) Factory Testing. Location of factory test facility shall be provided.
Factory test data shall be subnmitted as specified in Paragraph: FACTORY
TEST.
h) Long term storage requirenents of the punmping units.
i) Qualifications of punp start up personnel
1.3.2 Assenbly Instructions (GA): The Contractor shall subnit five copies of a
printed and bound manual describing the procedures for set up and assenbling the

punps. The proposed manuals shall be subnitted with the punp shop draw ng
subnittals.
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1.3.3 Qperation And Mai ntenance Manual (GA): The Contractor shall submt, prior
to delivery of any punps, manual s containing conplete information in connection
with the operation, lubrication, adjustment, routine and special nmintenance
di sassenbly, and repair of the punps. The nanual shall also have a listing of
speci al tools required for working on the punps. Conprehensive as-built draw ngs,
phot ographs, factory test results, and sketches of the punps shall be included.

The manual shall include conplete diagnostic information on the punps and al
approved shop drawing subnittals on the punps. Include a copy of the punp
warranty in the Operation and M ntenance nanual . | nclude requirenents for |ong

term storage of the punping units.

1.3.3.1 Parts list: The operation and mai nt enance manual shall have a conplete
parts list for the punps. The list shall clearly show all details and parts, and
all parts shall be adequately described and have identification nmarkings and
i ncl ude sources for all parts.

1.3.3.2 Manuals shall be made up with hard cover post type binders or 3-ring
bi nders and printed on 8-1/2 inch by 11 inch high quality paper with indexed,
t abbed section dividers. Large sheets shall be neatly folded and installed with
post hol e reinforcenents such that sheets can unfold w thout need to open binder
posts. Draw ngs, sketches, and parts lists incorporated in the manual nay be
reduced to page size provided such reductions are clear and easily |egible:
ot herwi se they nay be folded into the nanual .

PART 2 PRODUCTS

2.1 GENERAL REQUI REMENTS: The work under this contract shall consist of providing
conpl ete nobile, hydraulic punps capable of providing 18,000 USGPM agai nst a
total head of 20° feet. A total of two punp units shall be provided under this
contract.

2.1.1 Standard Products: Al punping units (conplete nobile punp stations)

supplied shall be the product of a punp nanufacturer who has produced at |east 50
units required under this contract or 50 units of a simlar size punp (within 20%
of the capacity and head). Half of these units shall have been operating in the
United States for at least five years prior to the contract award date. A record
of this shall be furnished as a shop drawing. Al punp units furnished under this
supply contract shall be fromthe sanme nmanufacturer

2.1.2 Service Availability. The punps furnished shall be supported by a service
organi zation |l ocated within the continental United States. This infornation shal
be provided in a shop draw ng.

2.1.3 Naneplates: Each najor item of equi pment shall have the nanufacturer's
nane, address, type/style, nodel, serial nunber, and catal og nunber on a plate
secured to the itemof equi prent. Nanepl ates shall be nade of corrosion resisting
metal with raised or depressed lettering on a contrasting col ored background.

2.1.4 Instruction Plates: As necessary, each item of equi prment shall be equi pped
with suitably installed instruction plates including warnings and cautions
descri bing special and inportant procedures to be followed during starting

operating, and servicing the equipnent. The plates shall be made of corrosion
resisting netal with raised or depressed lettering on a contrasting colored
background.

2.1.5 Factory Test Location. Factory testing facility shall be in the continenta
United States. Proposed testing facility shall be subnmitted as a shop draw ng.
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2.2 MATERI ALS:

2.2.1 Materials not specifically described shall, as far as practicable, conform
to the |l atest approved industry standard(s) covering the appropriate class or
types of naterials.

2.2.2 Designated itens shall conformto the follow ng:

ltem Requi renent s
Cast Iron ASTM A 48, Cd ass No. 30A, 30B and 30C
Cast Steel ASTM A 27, Grade 65-35, anneal ed
Copper Alloy Castings ASTM B 584, Alloy No. C93700 or C86300
Structural Steel ASTM A 36
St ai nl ess St eel ASTM A 276

Bars and Shapes:
Steel Plates, Pressure ASTM A 516, G ade 55

Vessel
St eel Forgi ngs ASTM A 668, Class F
St eel Bars ASTM A 576 or A 108

Stai nl ess Steel Bars ASTM A 564

2.3 PORTABLE, HYDRAULI C DRI VEN PUMPS:

2.3.1 General: Punping units shall be self-contained, nobile, hydraulic type
punps. Punping units shall be trailer nounted conplete with hitch, diesel engine,
hydraul i ¢ punp, discharge line, and fuel tank. A total of two punping units are
required. The trailer unit shall be United States Departnent of Transportation
(D.O.T) highway rated and include lights, electric brakes, and steerable front
axle. Punping units shall be designed for cold weather operation and shal

i ncl ude di esel engine oil heater and hydraulic oil heater. The punping unit shal
be |owered into place with an electric or hydraulic winch. Heavy duty stabilizers
shal | be provided on the four corners of each punping unit. Punp unit shall be
designed to operate at a 45 degree angle fromthe drive unit. Fuel tank on the
punp unit shall provide 24 hours of operation.

2.3.2 Punp: The propeller punp to be furnished under this specification shall be
hydraulically driven, axial flow, conpletely subnersible type consisting of
propeller bow assenbly, hydraulic notor assenbly, suction bell assenbly,
di scharge tube and head. Punps shall be 24" size and capable of variable speed
operation. Punps shall be manufactured in accordance with H Standards 1.1 — 1.5.

2.3.2.1 Bow Assenbly: The propeller bow assenbly section shall be single
stage, shop assenbl ed unit consisting of Venturi housing, stainless stee
liner, propeller shaft and bearings and stainless steel or alum num bronze
propel | er bl ades per ASTM B148. The Venturi shall be manufactured from all oy
steel confornmng to ASTM A242, A588 Grade A (Cor-Ten equival ent) of mninum
1/2" thickness and shall be fitted with a nachi ned, renovable housing l|iner of
ASTM A276 Type 316 stainless steel of not |ess than 3/16" thickness and a
liner length of not less than the pitch length of the propeller
Alternatively, a solid stainless steel wear ring nmanufactured from ASTM A276,
Type 316 steel can be furnished. War ring shall be a one-piece assenbly and
easily renovabl e. The punp propeller blades shall be manufactured using ASTM
A276 Type 316 or 304 stainless steel or cast alum num bronze. The propeller
shal |l be statically and dynam cally bal anced and secured firmy to the taper
shaft with alignment key and |l ocknut. Vibration limts for the propeller and
punp shall conformto Hydraulic Institute Standards. The propeller shaft shal
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be machined fromhigh tensile strength, solid stainless steel bar stock and
shall conformto ASME Code for transm ssion shafting to transmt full |oad
torque and shall have additional safety factor for shock |oads. The propeller
shaft shall be supported and contained in place by three angul ar contact
bearings to prevent axial and radial msalignment of vibration of the shaft.
The shaft bearing shall be lubricated by | ow pressure hydraulic oil and the
bearing shall have a Lo Iife of 50,000 hours. The propeller shaft and bearing
assenbly shall be contained in a nachined bearing housing centrally supported
by flow strai ghtening vanes in the propeller bow assenbly and shall be
protected agai nst sand particle intrusion with bronze restrictor rings. Al
bolts and nuts shall be stainless steel

2.3.2.2 Suction Bell: The suction bell assenbly shall be manufactured from cast
iron or cast alloy steel, 1/4" thick and confornmng to ASTM A242, (Cor-Ten
equi val ent) and shall have a mininuminlet dianeter of 1.5 tines the propeller
diameter. The inlet bell shall be constructed so as to nininize vortex fornation
by mai ntai ni ng equal pressure and velocities across the entrance. The entrance
shal | be nmanufactured with cross bars placed across the bell nobuth to prevent
entrance of large sticks, |ogs or debris. Maxi num spacing shall be 2".

2.3.2.3 The discharge tube and head assenbly material shall be abrasive resistant
steel conformng, to ASTM A242, (Cor-Ten equivalent) wth a mnimm wall
t hi ckness of 1/4". The conplete punp assenbly shall be painted inside and
outside with black Bitumastic enanel equal to Zophar Triple A or other approved
pai nt system Pipe flanges shall be in accordance with ASVE B16. 5.

2.3.3 Hydraulic Mtor: The hydraulic notor assenbly section shall be a factory
assenbl ed unit, consisting of the assenbly housing, hydraulic notor, propeller
shaft coupling, inlet and outlet port pipe connections. The hydraulic notor shal
be direct coupled to the punp drive. The assenbly housing shall be shop
manufactured of 3/8" thick alloy steel conformng to ASTM A242, (Cor-Ten
equi val ent) and shall be fitted with connecting flanges for assenbly with the
punp bowl assenbly and the di scharge pipe assenbly. The housing assenbly shal
contain a hydraulic notor which shall be coupled to the propeller shaft by neans
of a jaw type coupling to pernmt positive torque transm ssion and shaft
al i gnment. The hydraulic notor, bearings, shaft and coupling shall be totally
encl osed and hi gh pressure sealed to permt totally subnerged operation in any
position. The hydraulic notor shall be provided with inlet and outlet port pipe
connections extended from hydraulic nmotor through the assenbly housi ng and shal
termnate with femal e quick coupling connections on each end. In addition, the
hydraulic motor will be encased in a 304 stainless steel housing to prevent
corrosion. Alternatively, the hydraulic notor can be coated with nmastic or other
pai nt system as approved. The hydraulic motor can be nmounted on the discharge
side of the propeller or the suction side of the propeller.

2.3.4 Hydraulic pump shall be a fixed displacenment vane type unit capabl e of
conti nuous operating and shall produce a m ni mum out put of 166 hp when operated
at 1,800 RPM  Punp shall be capable of operating at 3,000 PSI on a continuous
basi s.

a) Hydraulic accessories shall include but not be limted to: a full flow
oil filter, oil heater, adjustable pressure relief valves at each punp outlet,
pressure and tenperature gauges, quick connect couplings and safety shutdown
controls for low oil pressure and high oil tenperature. Al systens shall be
assenbl ed, piped and tested prior to delivery to the site.

2.3.5 Diesel Drive Unit: The nobile punp shall include an individual diesel power
unit. It shall be nmanufactured and tested at the sane factory as the punping
units so as to provide a single source of responsibility and for the proper
coordi nation of all conponents of the system The unit shall consist of an oi
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reservoir, oil heater, heavy duty battery, fixed displacenent hydraulic punp,
required diesel engine (continuous duty rating) and inter-connecting piping,
val ves and accessories, and radiator. Radiator fluid shall be a 50/50 mix of
wat er and anti-freeze. Anti-freeze shall be as recommended by the diesel engine
manufacturer. In addition, the wunit shall be supplied with the specified
conponents. A fuel tank shall be integral with the punp unit and trailer. The
fuel tank shall be sized to provide 24 hours of continuous operation

a) The diesel engine shall be manufactured by John Deere, Caterpillar,
Cunmins, or other approved equal manufacturer. The di esel engine shall be rated
at 225 BHP at 1,800 RPM continuous duty rating. The unit shall be fully equi pped
with radiator, batteries and cable, safety shutdown sw tches and exhaust system
with residential type nuffler or sound attenuating system Power unit shall be
factory assenbl ed nounted with punp on running gear. H gh output alternator shal
be provided to charge the system batteries and provide control power during
punpi ng operations.

2.3.6 Hydraulic Piping and Hose: Hydraulic |ines connecting the power unit to the
punpi ng unit shall be a conbination of steel pipe and reinforced hose and shall
be installed as specified herein. Supply pipe shall be ASTM A106 P. O C., Schedul e
80 seam ess steel pipe, and return pipes shall be ASTM A106 P. O C, Schedul e 40
seam ess steel pipe. Al'l reinforced supply hose shall be double wire braid
rei nforcement and shall have m ni rum safe working pressure of 2,500 PSI. Al
pipe fittings shall be socket weld type (with socket weld to thread fittings at
conversion point of pipe to reinforced hose). Quick connect couplings shall be
provi ded at connection points of drive unit and water punp. Both supply and
return piping shall be sized by the punp manufacturer and internal velocities
shall not exceed 15 fps. Hose |lengths shall be sufficient for operation of unit
and shall be connected at all times to the punp head.

2.3.7 Mbile Unit: Units shall be equipped with sufficient safety equipnent,
lights, brakes, etc., to allow for towing on public roads. Tires shall be radial
and at least 8 ply. A hydraulic oil reservoir of mininmm 180 gallons shall be
nmounted on unit. The bottom of the fuel tank will have a road cl earance not |ess
than that of the back axle of nobile trailer. The trailer coupler size shall be
coordinated with the Governnent in order to match the requirenents of the Gty of
Wahpeton. Provide heavy-duty jack stabilizers on each corner of the punping
units.

a) The unit shall be equipped with a hydraulic operated w nch, crane, boom
and track assenbly of sufficient capacity of such that one nan nmay rai se and
| ower punp intake into the water.

b) Two (2), (50) foot long, sections of flexible discharge hose, 24 inch
nom nal dianeter, shall be provided for each punping unit including al
connecting devices (for a total of 4 hose sections). One of the hose sections
for each punp unit shall be a spare and one section shall be stored on the
punpi ng unit. Each hose section shall terminate in a “King” nipple for connection
to a 24” ductile iron pipe section

c) The unit shall be designed and built to have an anti tipping noment
safety factor not |ess than one and a quarter when punpi ng under maxi mum design
condi tions and cal cul ati ons shall be readily avail abl e upon request showi ng the
wei ghts, loading and tipping noments of the wunit during installation and
operations at 3 intervals.

2.3.8 Control Panel: Panel shall include tachoneter, alarmsystem diesel engine

tenperature gage, run-time nmeter, hydraulic systemtenperature gage, and starting
system Control panel shall be Iighted.
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2.3.9 Nuts and bolts: Al bolts and nuts used in assenbling each punp and its
supporting nenbers shall be of stainless steel per ASTM A 276 or A 193 or as
approved. Stainless steel cap screws conformng to ASTM A 276, Type 316, and used
with silicon bronze nuts or stainless steel nuts. If stainless steel nuts are
utilized, assenble with anti-sieze conpound.

2.3.10 Painting: Punping units shall be painted with the nanufacturer’s standard
pai nt system as approved. The trailer unit as a mninmm shall be gal vani zed
coated and then painted with two coats of enanel paint.

2.3.11 Controls and Alarms: The follow ng alarmfeatures shall be provided. On
activation of any of the alarns, the drive unit shall automatically shut down.

a) Diesel engine |low oil pressure.

b) Hydraulic systemlow oil pressure.

c) Hydraulic systemhigh oil tenperature.
d) Diesel engine high oil tenperature.

e) Diesel engine high water tenperature.

2.3.12 Flood lights: Flood lights shall be nounted on each punp drive unit.
Provide a total of two lights per drive unit.

2.4 SPECI AL TOOLS and SPARE PARTS:

2.4.1 The Contractor shall furnish all specials tools that are unique to the punp
for proper installation, testing, operation, and/or nmintenance. Special tools
shall be delivered with the punps. Spare parts shall include one each of the
fol | owi ng:

1) diesel oil filter
2) hydraulic oil filter
3) punp wear rings if required

PART 3 EXECUTI ON
3.1 FABRI CATI ON AND MACHI NI NG

3.1.1 Machine Wrk: Al tolerances, allowances, and gauges for netal fits between
pl ai n, non-threaded cylindrical parts shall conformto ASME B4.1 for the class of
fit required.

3.1.2 Castings: Each casting shall have a mark nunmber cast or stanped upon it. In
addi ti on, each casting wei ghing nore than 500 pounds shall have the heat nunber
cast or stanped upon it. Warped or otherwi se distorted castings that are oversize
to an extent that could interfere with proper fit with other parts of the
machi nery or structure will be rejected. Cracked castings of non-weldable
materials (i.e., cast iron, etc.) will be rejected. Repairs to castings shall not
be nmade wit hout prior approval

3.1.2.1 Casting repair: Castings shall have all unsound material or defects
renoved by chipping, machining, air-arc gouging, or grinding; and shall be
repaired by welding. Welding repairs shall conformto the welding procedures
whi ch shall have been submtted and approved for the type material involved.
Stress relief annealing, where required, shall be acconplished prior to final
machi ni ng.
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3.1.3 Bolted Connections: Bolts, nuts, and washers shall conform to the
appl i cabl e requi rements of PARAGRAPH. MATERI ALS AND MATERI AL STANDARDS for the
types required.

3.1.4 Holes for fitted bolts shall be match-reaned or drilled in the shop. Holes
shal | be snmpoth, perpendicular to the nenber, and cylindrical. Burrs resulting
from reanm ng shall be renoved. The threads shall be entirely outside of the
hol es. The body dianeter of the bolt shall have tol erances as reconmmended by ASME
B4.1 for the class of fit required. Fitted bolts shall be fitted in reamed hol es
by selective assenbly to provide an LN-2 fit.

3.1.5 Holes for high-strength bolts shall be accurately spaced, perpendicular to
the menber, and cylindrical. If the thickness of the naterial is greater than the
di aneter of the bolt, the holes shall be either drilled full size or shall be
sub-drilled and then reamed to full size. Poor matching of holes will be cause
for rejection. Drifting done during assenbly shall not distort the netal or
enl arge the holes. For slight msmatching, reanming to a larger dianeter for the
next standard size bolt will be allowed.

3.1.6 Metallic Coating: Zinc coatings shall be applied in a manner, thickness,
and quality conformng to ASTM A 123. \Were the zinc coating is destroyed by
cutting, welding, or other causes, the affected areas shall be re-galvanized to
the thickness and quality required for the original zinc coating.

3.2 FACTORY TEST:

3.2.1 Punp Testing: Both furnished punps shall be factory tested. Each punp and
hydraul i ¢ power transn ssion systemshall be factory pressure tested statically
to maximum design PSI for a mnimum of ten minutes at design operating
tenperatures with every plunbing connection checked for possible I eaks. 1In the
event of leak is observed or detected, it shall be repaired and the test repeated
until all are elimnated.

3.2.2 Test Setup: The Contractor shall subnmit for approval, wthin 45 cal endar
days after the contract notice to proceed, a description of the proposed test
setup and proposed test procedures: this information must be submitted prior to

the construction of the proposed test setup. The submittal shall include
di mensi oned drawi ngs and cross-sectional views of the setup and punp, with the
location of all instrunentation and the point of their connection indicated. Each

i nstrunment shall be described in detail giving all data applicable such as
manuf acturer's nanme, type, nodel nunber, the certified accuracy, coefficient
rati os, specific gravity of manoneter fluid to be used, and snaller scale
di vi sions. Wen necessary for clarity, a sketch of the instrunents or instrunent
arrangenents shall be presented.

a) The factory test of each punp unit shall be wtnessed by the
CGover nnent . All testing shall be in accordance with Hydraulic Institute
Standards, H 1.6. Punp discharge and head testing shall be conducted in an open
sunp at the manufacturer's testing facility in accordance with the Hydraulic
Institute Standards and in the presence of a registered professional engineer
Test conducted fl ow and head at design point.

b) No punps shall be delivered to the project work site until the factory
testing has been conpleted for that particular punp and the Governnent has
accepted the factory test results. In the event the punps fail to neet the
requi renents of the factory witness test, the Contractor shall be responsible for
all costs related to any retesting required. This includes all costs incurred by
t he Governnent such as travel, per diem and salary.
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3.2.3 Instrumentation: Head neasurenents shall be nade using either a direct
readi ng water columm, nercury-air, nmercury-water, or a neriamfluid nanoneter.
Vacuuns shall be neasured with either a mercury-air or a mercury-water nanoneter.
Fl uctuations shall be danpened sufficiently to pernmit the colum gauges to be
read to either the closest one-hundredth of one foot of water or Meriamfluid, or
the cl osest one tenth of one inch of nercury.

3.2.4 Capacity shall be determ ned using a calibrated venturi flow neter or a
I ong radius ASME flow nozzle: orifice plates shall not be used. The venturi or
nozzl e tube shall be connected to col um gages equi pped with danpeni ng devi ces
which shall permt the differential head to be determined to either the closest
one- hundredth of one foot of water or Meriamfluid, or the closest one tenth of
one inch of nmercury. A magnetic flowreter wll be acceptable provided a
calibrated accuracy within 2.5 percent or 50 gallons per ninute can be
denonstr at ed.

3.2.5 The diesel engine horsepower rating shall be determined from the
manuf acturers rating curve. Measure RPM of diesel engine during testing.

3.2.6 Performance Test: The test shall be sufficiently extensive and conplete to
denonstrate that the proposed punp operates without instability and conplies with
the required performance. Conpliance with the contract requirenents wll be
determined fromthe curves required bel ow. The tenperature of the water used for
testing shall be approximately the sane for all test runs.

3.2.7 Punp performance: The performance of the punps shall be determined by a
series of test points sufficient in nunber to devel op a constant speed curve over
the range of total heads, from 5.0 feet to 35.0 feet (or to shut off head)
i nclusive, for the speeds involved. Tests shall be nade using specified heads and
a suction water elevation above the punp. Head differentials between adjacent
test points shall not exceed 2.0 feet. The propeller dianeter shall be indicated
on the punp curves. If the plot of the data indicates a possibility of
instability in the head versus capacity curve, a sufficient nunber of additiona
points shall be nmade to clearly define the head-capacity characteristics.

3.2.8 Test results: The results of the tests shall be plotted to show total head,
brake horsepower, net positive suction head required, and efficiency as
ordinates; all plotted agai nst the punp discharge in gallons per mnute as the
absci ssa. Punp propeller dianeter shall be noted. The above curves shall be
plotted to a scale that shall permt reading head directly to five-tenths of one
foot, capacity to 100 gallons per mnute, efficiency to one percent, and power
i nput to 2 horsepower. Net positive suction head required data may be based on
original design data or previous test information.

3.2.9 Test Report: The Contractor, within 15 cal endar days after receipt of
approval of the witness test, shall subnmt three bound copies of a report
conpletely covering the test setup and the perfornance tests. Each test report
shall include as a mnimumthe foll ow ng:
(1) A statenent of purposes of test, the project name, the contract
nunber, and the design conditions. Were guaranteed values differ from
the specified val ues, guaranteed val ues shoul d be given
(2) A resune of prelimnary studies if such studies were nade.

(3) A description of the punp. The infornmation required under (2) above
may be included here.

(4) A description of test procedure used.
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(5) Conpl ete sanpl e conmputations.

(6) A discussion of test results.
(7) Concl usions.

(8) Pictures: 6 color, 8 inch by 10 inch, with | abels.
(9) Copies of all recorded test data.
(10) Curves show ng perfornance of furnished punp.

(11) Drawings of the test setup showing all pertinent dinensions and
el evations; and a detail ed, dinensioned, cross-section of the punp.

3.3 SHI PPI NG AND DELI VERY AND START UP SERVI CES:

3.3.1 CGeneral. Contractor shall ship and deliver punping units to Wahpeton, North
Dakota. Contractor shall pay all costs associated with shipping and shall be
responsi bl e for unloading of the punping units. Punps shall be delivered to the
Cty of Wahpeton nai ntenance building. The Cty of Wahpeton shall be responsible
for storage of the punp units after delivery by the Contractor. The delivery
schedul e and exact |ocation shall be coordinated with the Government. The
Contractor shall provide as a shop drawing any |ong term storage requirenents for
t he punping units.

3.3.2 Packaging and Marking: The Contractor shall insure to have the punps
delivered as conpletely assenbled as feasible in order to mnimze site
installation work.

3. 3.3 Acceptance: Paynent for punping equi pnent shall be nade upon acceptance at
the designated point of shipnent. Wthin five cal endar days after delivery to the
desi gnat ed poi nt of shipnent, the punps shall be inspected by the CGovernnent. The
i nspection shall include an accounting of the itens delivered and a visual
i nspection to deternine any possible damage during shipnent. If this inspection
reveal s any defects or deviations fromcontract requirenents which could render
the itens unsuitable for the use intended, the Contractor shall repair each such
identified deficiency. In the event deficiencies cannot be acceptably corrected,
the equi pnent will be subject to rejection

3.3.4 Special Tools and Spare Parts: Special tools and spare parts shall be
packed separately using the manufacturer's standard packi ng nethod as approved.

3.3.5 Packing Lists: Packing lists shall acconpany all itens shipped and be
pl aced in noi sture-proof containers securely fastened to the side of each item
Two copi es of each packing list shall be subnmitted to the Governnent at |east ten
cal endar days prior to each shipnent date

3.3.6 Start up Services: Punp nmanufacturer shall provide for final inspection and
training on the punps at the field site in Wahpeton, North Dakota. The Contractor
shal | make necessary adjustnents to the control systemprior to actual start-up
tests. Start-up tests and denonstration shall be performed by the punp
manufacturer's representative, and wtnessed by the Governnent. Start up
personnel shall be authorized by the punmp manufacturer and trained in the
conpl ete operation of the portable punps. The City of Wahpeton will set up the
punps in place prior to actual start up. Punp nmanufacturer representative shal
train and instruct City of Wahpeton's operator(s) on operation of punps for one
8- hour day.
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3.4 PUMP WARRANTY

3.4.1 Each conpl ete diesel punping unit, including the diesel engine, shall be
warranted for three years by the manufacturer against defects in material and
wor kmanshi p, under nornmal use and service, fromthe date of acceptance. Warranty
shall cover both parts and | abor. Include all documentation in the Qperation and
Mai nt enance nanual .

-- END OF SECTION --
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