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SECTION 11215 PUMP REFURBISHMENT AND UPGRADE 

PART 1 - GENERAL 

1.01  SCOPE: 

A.  REFURBISHMENT FACILITY shall provide all labor, materials and equipment necessary to 

recondition and upgrade two (2) Ingersoll Dresser/Flowserve, Inc. vertical axial flow impeller pumps 

rated at 470 cubic feet per second (cfs) as specified herein.  One pump is located at Pump Station G-310 

and one pump is located at Pump Station G-335.  The WORK for each individual pump shall include, 

but not be limited to the following tasks: 

1.  Each Pump: 

a.  Replace the four pump Thordon bearings.  

b.  Pump upper and lower enclosure tube: 

i. To be included in Bid Item A:  Sandblast the exterior of the pump upper and 

lower enclosure tubes to near white metal pursuant to SSPC SP 10 and coat 

exterior only as specified in Section 3.05 Coatings.   Thoroughly clean the 

interior of the upper and lower enclosure tubes to remove all loose rust scale 

and debris to the maximum extent possible, leaving a smooth surface.   

ii. To be included in Bid Item B: Sandblast the exterior of the pump upper and 

lower enclosure tubes to near white metal pursuant to SSPC SP 10.  Through 

machining or other methods clean the interior of the pump upper and lower 

enclosure tubes to bare metal condition.  Hot dip galvanize the interior and 

exterior of the pump upper and lower enclosure tubes.   Galvanizing shall to 

conform to ASTM A123.   

c.  Inspect, clean, recondition and make ready the pump shafts for reinstallation.  

d.  Replace the following pump components with stainless-steel ASTM A276 type 420 

components: 

i. Shaft sleeves - journals complete; including all necessary hardware needed 

for complete reassembly.  

ii. Shaft coupling; including sleeve, split rings and any hardware necessary for 

complete reassembly.  

e.  Replace the following pump components with stainless-steel ASTM A276 type 410 

components: 

i. Shaft coupling upper key and lower key and any hardware necessary for 

complete reassembly.  

f.  Inspect, clean and make ready for reinstallation the impeller including all necessary 

hardware for complete reassembly and impeller housing.  

g.  Inspect, repair, recondition and coat the following pump components in accordance with 

Section 3.05 Coatings: 

i. Pump casing interior and exterior including; gear support pedestal, upper and 

lower enclosure tubes (exterior), discharge head, diffuser assembly, bearing 

supports, and impeller housing. 

h.  Remove corroded leading edge of diffuser blades to a depth of approximately 3-inches and 

replace with stainless-steel ASTM A276 type 316L.  Replaced section shall be the same 

thickness as original blade and the leading edge shall be rounded.   

i.  As necessary machine and weld build-up all component’s male and female registered fits 

to ensure proper fit.  Skim cut all faces for cleanup to ensure parallelism.  

j.  Skim cut all flange faces for cleanup to ensure perpendicular fit at reassembly.    

k.  Reassemble pump systems with new stainless-steel ASTM A276 type 316 bolts, washers 

and fasteners with bronze nuts.    
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l.  Add new name plate with updated information under existing name plate under the access 

pump hatch.  Plate shall be made out of stainless-steel ASTM A240 type 316.   The 

information to be included on the plate shall include but not limited to date of 

refurbishment, REFURBISHMENT FACILITY name and contract number. 

B.  Field Verification 

1.  All dimensions and data shall be field verified by REFURBISHMENT FACILITY. 

C.  Related Work Specified Elsewhere: 

1.  SECTION 01010, Summary of Work 

2.  SECTION 01020, Measurement and Payment 

3.  SECTION 11321, Vertical Drainage Pumps (Original Contract Specifications)  

1.02  QUALIFICATIONS:  This WORK shall be undertaken only by an experienced pump REFURBISHMENT 

FACILITY for this size and type of pumps.  REFURBISHMENT FACILITY shall submit a certification from 

the water lubricated bearing manufacturer (Thordon), and coatings supplier, attesting that REFURBISHMENT 

FACILITY and/or SUBCONTRACTOR is an experienced and qualified installer of their products in similar 

applications.  The REFURBISHMENT FACILITY may also provide evidence of experience in the installation 

of the Thordon water lubricated bearings and application of the coatings specified herein, should the 

certification not be required by the bearing manufacture or coating supplier for the use of their products.   The 

evidence shall be demonstrated by providing a minimum of three (3) references of projects in which these 

products were installed/used in similar applications.   

The REFURBISHMENT FACILITY shall have a full-service pump repair shop, equipped with facilities for 

welding, heat treating, machining, sandblasting, painting, assembly, testing, etc., the REFURBISHMENT 

FACILITY shall have the following minimum qualifications to be considered as an acceptable 

REFURBISHMENT FACILITY to perform the work specified in this Contract: 

A.  ISO 9001 Certification:  The REFURBISHMENT FACILITY shall be ISO 9001 registered for the 

design, development, production, installation, and servicing of equipment as required and specified in 

this Contract and shall provide a copy of this certification. 

B.  Experience:  The REFURBISHMENT FACILITY shall have experience within the last five (5) years 

(from the date of the submittal) of providing manufacturing and/or refurbishment services for vertical 

axial flow pumps of capacities 400 cubic feet per second (cfs) or greater.  The REFURBISHMENT 

FACILITY shall provide a minimum of three (3) references of projects in which the REFURBISHMENT 

FACILITY has performed manufacturing and/or refurbishment services for vertical axial flow pumps of 

capacities 400 cubic feet per second (cfs) or greater each with a minimum value of $200,000.00.  These 

project references shall include the name and telephone number of the owner’s representative who has 

direct knowledge of the performance of the REFURBISHMENT FACILITY.  The reference must 

indicate an acceptable performance by the REFURBISHMENT FACILITY to be considered by this 

Contract. 

C.  Technical Support:  The REFURBISHMENT FACILITY shall have an engineering service department 

to support the project design and provide field supervision of the installation.  The service department 

shall include at least one registered professional engineer on staff.  The REFURBISHMENT FACILITY 

shall provide a current copy of their staffed registered professional engineer’s certificate. 

1.03  WARRANTY: 

A.  The REFURBISHMENT FACILITY shall warrant the EQUIPMENT, MATERIALS, and PRODUCTS 

specified in this SECTION against defective materials and workmanship with the REFURBISHMENT 

FACILITY’s extended warranty, for no less than one (1) year. The extended warranty period will start at 

the time of shipment.  
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1.04  SUBMITTALS: 

A.  Inspection Report of as-found condition of the components to be repaired and reconditioned.  The report 

at a minimum shall include the following pump components: pump casing including gear pedestal, upper 

and lower enclosure tubes, discharge head, diffuser assembly, impeller, impeller housing, pump shafts, 

shaft sleeves, shaft coupling, bearings, and bearing supports.  All components to be inspected shall be 

cleaned prior to inspection.  Report shall include photographs to document as found condition of each 

component. The report shall include recommendations for the pump refurbishment based on the findings 

that are not specified in this SECTION 11215 PUMP RECONDITIONING AND UPGRADE. Final 

scope of the pump refurbishment will be based on the findings detailed within the inspection report.  

B.  The REFURBISHMENT FACILITY shall provide submit a written test report and final report pursuant 

to section 3.06 E. and F. of this SECTION 11215 PUMP RECONDITIONING AND UPGRADE. 

PART 2 - PRODUCTS 

The following paragraphs are based on the existing pump design.  The bid amount for this project shall be based 

on the specifications provided within this SECTION 11215 PUMP RECONDITIONING AND UPGRADE. 

The REFURBISHMENT FACILITY may propose an alternative design and process to the DISTRICT.  Any 

proposed deviation from the paragraphs below shall be submitted to the DISTRICT.  The submittal shall include 

recommended deviation with supporting documentation justifying the change.  The REFURBISHMENT 

FACILITY shall not make changes until approval is received from the DISTRICT.   

2.01  WATER-LUBRICATED BEARINGS:   

Replacement bearings shall be water-lubricated, elastomeric type Thordon SXL grade.  Bearings shall have 

longitudinal water grooves.  Final bearing to shaft sleeve clearances shall be determined in collaboration with 

the bearings manufacture.  Thordon shall review and approve all final bearing clearances prior to 

manufacturing.  Current Thordon bearing part numbers: 

 

DWG.REF. PART NO.      DRAWING NO. MATERIAL DESCRIPTION 

138A    06107718       851D227AX1 NM-149  Bearing – Lower Inner Column 

138B  06107726       851D227AX2 NM-149  Bearing – Stuff. Box EXTN. 

138C  06107726       851D227AX3 NM-149  Bearing – Lower Casing 

138D  06107726       851D227AX4 NM-149  Bearing – Upper Casing 

A.  SUPPLIER Contact: 

Bill Coppedge 

Coppedge Marine & Industrial 

(904) 398-9586 

2.02  PUMP SHAFTS:   

The pump shafts shall be inspected, cleaned, polished their entire length and made ready for reinstallation.   

Upon inspection should it be determined that the shafts need to be replaced the following shall be guidance for 

their replacement:  The shafts shall be the same length and number of sections as existing shafts.  The shafts 

shall be fabricated using the original material grade ASTM A276, type 410 stainless steel. The pump shafts 

shall be turned, ground and polished its entire length.  The REFURBISHMENT FACILITY shall verify that the 

replacement shafts meets the original design requirements for the pump shafts as defined Section 11321 Vertical 

Drainage Pumps. (attached)  

2.03  SHAFT SLEEVE - JOURNALS 

The complete shaft sleeves shall be replaced including all hard necessary for installation on the pump shafts 

including but not limit to key journals and set screws.  The shaft sleeves shall be the same length and number 

as existing shaft sleeves. The shaft sleeves shall be fabricated using the original material grade of ASTM A276, 

grade 420 stainless steel.  The REFURBISHMENT FACILITY shall verify that the shaft sleeves meets the 

original design requirements for the pump shaft sleeves as defined Section 11321 Vertical Drainage Pumps. 

(attached)  
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2.04  SHAFT COUPLING 

The complete shaft coupling shall be replaced including the sleeve and all hardware necessary for reassembly 

including but not limited to upper and lower keys, split rings and all hardware. The coupling sleeve and the 

split rings shall be fabricated using the original material grade of ASTM A276, grade 420 stainless steel.  The 

upper and lower keys shall be fabricated using the original material grade of ASTM A276, grade 410 stainless 

steel. The REFURBISHMENT FACILITY shall verify that the shaft coupling meets the original design 

requirements for the pump shaft couplings as defined Section 11321 Vertical Drainage Pumps. (attached)  

2.05  IMPELLER RECONDITIONING 

A.  The impeller shall be repaired and reconditioned according to 3.02 and 3.03 of this SECTION.   

2.06  IMPELLER HOUSING   

A.  If determined by inspection as necessary; the impeller housing shall be machined to achieve the original 

impeller blade tip to housing clearance. 

B.  The machine finish of the impeller swept area interior of bowl shall be 125 micro-inches RMS and 

concentric with impeller axis.  Tolerance for concentricity of impeller axis shall not be greater than 20% 

of the operating clearance between the impeller and the bowl.  

PART 3 - EXECUTION 

3.01  GENERAL:   

A.  The DISTRICT will; 

1.  Provide approval for repairs and replacements based on the Inspection Report recommendations. 

2.  The DISTRICT will remove pumps from pump stations and load pumps on truck provided by 

REFURBISHMENT FACILITY. 

3.  The DISTRICT will unload and install refurbished pumps into pump stations upon completion of 

refurbishment and transportation to the site by the REFURBISHMENT FACILITY.  

B.  The REFURBISHMENT FACILITY or their authorized representative shall; 

1.  Transport pumps and components to the pump repair shop or designated area for repair and 

coating.  Transport pumps and components from repair shop to pump stations for installation and 

testing.    

2.  Provide a written Inspection Report as listed in 1.04 A of this SECTION 11215 PUMP 

RECONDITIONING AND UPGRADE.  The report shall be supplemented by pictures detailing 

the as-found condition, measurements taken and recommendations for rework, repair or 

replacement. 

3.  Recondition and make ready the pump shafts for reinstallation.  

4.  Replace the following pump components with stainless-steel ASTM A276 type 420 components:  

a. Shaft sleeves - journals; including all necessary hardware needed for complete reassembly.  

b. Shaft coupling sleeve and split rings including all necessary hardware for complete 

reassembly.  

5.  Replace the following pump components with stainless-steel ASTM A276 type 410 components:  

a. Shaft coupling upper key and lower key including all necessary hardware for complete 

reassembly.  

6.  Weld repair and resurface all parts that are not being replaced, inside and out, as necessary.   

7.  Machine and weld build-up all component’s male and female registered fits to ensure proper fit, 

as necessary.  Skim cut all faces for cleanup to ensure parallelism.   

8.  Skim cut all flange faces for cleanup to ensure perpendicular fit at reassembly. 

9.  Clean and blast all surfaces of components to be reused. 
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10.  Armor leading edge of diffuser vanes.  Remove corroded leading edge of diffuser blades to a 

depth of approximately 3-inches and replace with stainless-steel ASTM A276 type 316L.  

Replaced section shall be the same thickness as original blade and the leading edge shall be 

rounded.  All welds shall be ground completely smooth so that after coating no transition is 

evident.   

11.  After cleaning and refurbishing, coat the pump casing interior and exterior including; the gear 

pedestal, upper and lower enclosure tubes (exterior), discharge head, diffuser assembly, bearing 

supports, and impeller housing.   

12.  Balance the impeller and shaft assembly using two-plane dynamic balancing techniques and shall 

conform to the original equipment MANUFACTURERS (OEM) standards for acceptable limits 

of unbalance.   

13.  Replace all existing Thordon bearings. 

14.  Replace all O-rings and gaskets as specified in Section 3.08 PARTS of this SECTION 11215 

PUMP RECONDITIONING AND UPGRADE.   

15.  Replace miscellaneous hardware. All hardware shall be stainless steel ASTM A276 Type 316. 

16.  Assemble pump at REFURBISHMENT FACILITY and test.  

17.  Install proper blocking and packing to ensure no damage occurs during transport. 

3.02  IMPELLER:  Remove impeller and recondition using the following procedure: 

A.  Clean impeller by pressure cleaning, chemical cleaning or any other standard method to meet the visual 

requirements of MSS-SP-55 and inspect the impeller using one of the following procedures best suited 

for the applications: 

1.  ASTM E 709 – Magnetic Particle Examination, 1995 

2.  ASTM E 165 – Liquid Penetrant Examination, 1995 

B.  Inspect the impeller including the following: 

1.  Check pitch and diameter. 

2.  Check track and angular spacing at the 0.5, 0.7, and 0.9 radii. 

3.  Non-destructively test the hub, fillets, blade tips, and leading and trailing edges for cracking, 

porosity, incomplete penetration, misalignment, inclusions, lack of fusion and similar conditions. 

4.  As-found condition shall be provided in the Inspection Report Submittal, in accordance with 

Section  1.04 A of this SECTION 11215 PUMP RECONDITIONING AND UPGRADE.  

C.  The following repairs, if identified in the Inspection Report and subject to DISTRICT approval shall be 

completed: 

1.  Straighten any bent blades.  

2.  Restore eroded vane edges to the original geometry.  

3.  Repair any missing or cavitated areas using weld procedures approved by the American Bureau 

of Shipping (ABS). 

a.  Use approved preheat and interpass temperatures.  Verify temperatures with infrared gun 

or other approved method. 

b.  Welder shall be qualified by ABS or AWS (American Welding Society). 

4.  Upon completion of weld repairs, grind smooth and non-destructively test for cracking, porosity, 

incomplete penetration, misalignment, inclusions, lack of fusion and similar conditions, which 

can compromise weld strength. 

a.  Non-destructive testing (NDT) shall utilize magna flux. 

b.  Use Level II inspector to interpret and Level I inspector to apply (applies to all NDT). 

5.  Re-pitch and track blades as necessary. 

6.  Stress-relieve the impeller. 
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7.  As necessary make a blade pattern and ensure all blades are the same and in correct angular 

spacing. 

8.  True diameter of the impeller as necessary by welding and machining to achieve original impeller 

and impeller housing clearance. 

9.  Rough polish the impeller.   

10.  Balance the impeller.  Static imbalance should be no more than 1.0 lb. at impeller tip.  Any weight 

added shall have a welded connection and smoothed out to allow resistant free operation. 

11.  Machine bore as necessary to match pump shaft. 

12.  Perform the final stress relief. 

13.  Perform final inspection to verify pitch, track, and angular spacing at the 0.5, 0.7, and 0.9 radii. 

14.  Complete as-released inspection report.  

3.03  IMPELLER BALANCING: 

A.  The impeller component shall be balanced not less than 2/3 of rated impeller speed. 

1.  Quality of Balance Guidelines:  The balancing equipment and procedures shall follow the 

guidelines of ANSI/HI 9.6.4.5.1.  The REFURBISHMENT FACILITY shall submit the proposed 

balancing procedures and balancing equipment data. 

2.  Allowable Unbalance:  The allowable unbalance for the rotating parts of the pump and its 

propeller shall be determined in accordance with the procedure defined in ANSI/HI 9.6.4.5.1. 

3.  Balance Correction:  The material removal or addition for balance correction shall follow the 

guidelines in ANSI/HI 9.6.4.5.1 and Paragraph 2.04.  No material shall be added in hydraulic 

flow passages.  All added materials needed for balancing shall be welded not mechanically 

attached.  The REFURBISHMENT FACILITY shall submit the procedure proposed to correct 

the unbalance of the component.  

B. Upon completion of all inspections, testing, repairs and balancing reinstall the impeller assembly and 

replace all components as necessary to ensure proper fit including but not limited to lock collar and key.  

3.04  WELD REPAIR:  All weld repairs shall comply with the following requirements: 

A. All welding shall be shielded metal arc, submerged arc or flux cored arc.  Other welding processes may 

be used provided they are qualified by applicable tests as prescribed in the AWS D1.1 Code.   

B. Conform to AWS Code, AISC Manual Part 4 and the AISC Quality Criteria and Inspection Standards. 

3.05  COATING:   

A.  The pump casing interior and exterior including; gear support pedestal, upper and lower enclosure tubes 

(exterior), discharge head, diffuser assembly, bearing supports, and impeller housing shall receive a 

repair coating.  All ferrous metal pump components shall be sandblasted to near white metal pursuant to 

SSPC SP 10.  All ferrous metal pump components shall be shop painted with two coats of inorganic zinc 

primer.  Following priming, the pump interior surfaces shall be coated with a urethane primer, Tnemec 

Series 69 or Amercoat 385. Exterior surfaces shall be coated with a Tnemec Series 69 or Amerlock 400.   

Primer and finish coat colors shall match existing.  Application procedures including but not limited to 

drying times in between coats and mill thickness shall be pursuant to the manufacture’s specifications 

for each product. 

B.  One quart each of the selected primer and topcoat shall be shipped to the District with the refurbished 

pumps to be used to repair damage that occurred to the coatings during loading, shipping, unloading and 

installation.   
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3.06   SHOP ASSEMBLY AND SHOP INSPECTION: 

A.  General:  All pump components shall be completely assembled at the REFURBISHMENT FACILITY’S 

plant and all adjoining parts properly fitted, working clearances checked, rotating elements properly 

aligned, and mating sections or pieces matched marked where necessary prior to shipment. After all 

alignments have been completed, the REFURBISHMENT FACILITY shall check that the rotating 

elements turn freely.  The REFURBISHMENT FACILITY shall provide the DISTRICT with at least 14 

days advanced written notice that the pump is ready for assembly so that the DISTRICT can inspect the 

assembly if desired.  

The upper and lower shafts shall be assembled using the new shaft coupling at the REFURBISHMENT 

FACILITY’S plant and all adjoining parts properly fitted, working clearances checked, rotating elements 

properly aligned, and mating sections or pieces matched marked where necessary prior to shipment.  

Special attention shall be given to the coupling sleeve and keys to ensure they have the proper clearances 

to slide freely during installation.   

The impeller shall be mounted on the shaft and the entire rotating assembly balanced according to 

specification requirements.  After balancing the rotating assembly shall be mounted in the pump to check 

fits, clearances, and supports. The shaft and bearing which have been installed during shop assembly, 

shall be protected in every way from corrosion and/or damage during shipping.  The assemblies shall be 

suitably cribbed and support to prevent any damage or distortion during shipping. 

B.  REFURBISHMENT FACILITY shall as necessary machine the register fit and/or weld build-up of all 

components to ensure proper fit including but not limited to the gear pedestal, bearing housing, discharge 

head, the diffuser, the support head, upper enclosure tube and lower enclosure tube. Skim cut all faces 

for cleanup and to ensure parallelism. 

C.  REFURBISHMENT FACILITY shall skim cut all flange faces for clean-up to ensure perpendicular fit.   

D.  REFURBISHMENT FACILITY shall make all necessary equipment adjustments and corrective work 

indicated by shop assembly and inspection. 

E.  REFURBISHMENT FACILITY shall submit a written test report of all tests performed and their results 

to the DISTRICT prior to final payment.    

F.  REFURBISHMENT FACILITY shall submit a written final report detailing all the final dimensions and 

clearances of the final pump assembly to the DISTRICT prior to final payment.  The report shall be 

supplemented by pictures detailing the as-built components of the pump, shipping photos detailing the 

pump components packaged and crated for shipment as well as photos of the pump components on the 

truck bed just prior to shipment.   

3.07  FIELD ASSEMBLY AND TESTING: 

A.  General:  All field assembly and installation of the Pump shall be performed by the DISTRICT in the 

presence of the REFURBISHMENT FACILITY’S field service representative.  The DISTRICT shall be 

responsible for the coordination of the various trades and responsible parties for the successful assembly 

and installation of the pump.  It is estimated that assembly and installation of the pump shall take three 

days.  The cost of the REFURBISHMENT FACILITY field service representative for three (3) days to 

provide oversight and guidance for the reassembly for each pump shall be included in the bid price for 

the refurbishment of the pumps.   The REFURBISHMENT FACILITY shall also witness the pump start 

up and vibration testing.  The cost of the REFURBISHMENT FACILITY field service representative for 

an additional separate trip to the site for two (2) days for witness testing for each pump shall be included 

in the bid price for the refurbishment of the pumps.  The expenses for the field representative’s travel, 

lodging and meals for all field visits for each pump shall be included in the bid price for the refurbishment 

of the pumps. 
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3.08  PARTS: 

A.  General:  The following list of O-rings and gaskets shall be used by the REFURBISHMENT FACILITY 

for refurbishment or provided to the DISTRICT for installation:  

DWG.REF. PART NO./ DRAW NO. MATERIAL   NO.   DESCRIPTION 

456A 63526305/63526305 NM-75            2     O-Ring - Shroud to Support Ring  

456E 95018354/20A11CM454 BUNA-N           1      O-Ring - Stuff. Box Ext. To Inner Column 

456G 66648262/20A11CM442 BUNA-N          1     O-Ring – Shaft Nut to Upper Shaft 

456K 95018362/20A11CN456 BUNA-N          1      O-Ring - Inner Column to Pump Support 

*NA UPR 4982-8803    EPDM Gasket  1      Coupling Gasket Victaulic 44E 98”  

 

*Victaulic Coupling Gasket reference drawing number 63526941 Ingersoll-Dresser Pump Company.  

 

END OF SECTION 


