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PART 1 
 

BID DOCUMENTS 







PROPOSAL - Continued 
 
 

P-2 

 

NO. ITEM QUANTITY UNIT PRICE AMOUNT 
      
1. Preconstruction Services 1 LS $____________ $___________ 

      
2. Biosolids Drying System:  

Equipment Supply, Construction 
Services, and Post Construction 
Services 

 
 
 

1 

 
 
 
LS 

 
 
 

$____________ 

 
 
 

$___________ 
 
Subtotal:............................................................................................. $_____________________ 
 
Washington State Sales Tax (9.5%): ................................................... $_____________________ 
 
TOTAL CONSTRUCTION COST: ................................................... $_____________________ 
 
Note:  A bid must be received on all items.  





PROPOSAL - Continued 
 
 

P-4 

STATEMENT OF BIDDER'S QUAL IFICATIONS  
 

Name of Firm:  
 
Address:  
 
Telephone No.  Fax No.  
 
Contact Person for this Project:  
 
E-mail:  
 
Number of years the Contractor has been engaged in the construction business under the present 
firm name, as indicated above: 
 
 

 
Have you ever been a party to a lawsuit or an arbitration proceeding in any way relating to  
a construction project?  
 







PA-1 

BID PROPOSAL 
ATTACHMENT A  

 
OPERATIONAL PARAMETERS  

 
Parameter Declared Performance 

Specific Heat Energy Consumption of the 
Biosolids Drying System (BTU/lb):  The 
heat required to evaporate one pound of 
water at steady state conditions from the 
solids.  The Specific Heat Energy shall be 
based on the lower heating value (LHV) of 
natural gas, excluding electric energy 
consumed by the drying system at steady 
state and shall be calculated as the system 
gas energy input (BTU) divided by the 
amount of water evaporated from the 
biosolids (lb). 

 

The maximum ratio of digester gas to 
natural gas, which the proposed system can 
operate at and meet the requirements of 
Section 11650-1.6. 

 

Non-Potable Water (NPW) Usage (gpm):  
The flow rate of NPW required for the 
design requirements of Sections 11650-1.6 
at steady state. 

 

Potable Water Usage (gpm):  The flow rate 
of potable water required for the design 
requirements of Sections 11650-1.6 at 
steady state. 

 

Natural Gas Usage (cfh):  The natural gas 
usage rate when burned simultaneously 
with digester gas at 2 psig at 60 percent 
digester gas and 40 percent natural gas and 
when burning only natural gas at the design 
requirements of Section 11650-1.6 at 
steady state. 

 

Maximum Electrical Power Demand (kW):  
The maximum electrical power demand for 
the design requirements of Sections 11650-
1.6 at steady state. 

 

Exhaust Air Flow Rate (SCFM), 
Temperature (°F), and Relative Humidity 
(%) for the design requirements of Sections 
11650-1.6 at steady state. 

 















PART 2 
 

AGREEMENT AND BONDS 







IN WITNESS WHEREOF, the Supplier has executed this instrument, on the day and year first 
below written and the Local Agency Approving Authority has caused this instrument to be 
executed by and in the name of said City of Sumner the day and year first above written. 
 

SUPPLIER :  
 
By: ______________________    
 (signature)  
Print Name:  Brian Komline   
 
Its  Vice President_______     
 (Title)  
DATE:  ___________________   
    
 

CITY OF SUMNER:  
 
By:        
 (signature)  
Print Name:  Kathy Hayden    
Its           Mayor     
 (Title)  
DATE:        
 
By:        
 (signature)  
Print Name:  Jason Wilson               
Its     City Administrator        
 (Title)  
DATE:        
 
Attest:            Approved as to form:  
 
    
City Clerk  City Attorney  
 
DATE:   DATE:   
 

NOTICES TO BE SENT TO:  
 
SUPPLIER :  
John Balla  
Business Development Manager, Municipal 
Market  
Komline -Sanderson Corporation  
12 Holland Ave  
Peapack, NJ 07977  
732 -819 -1377  (telephone)  
jballa@komline.com  with a copy to 
info@komline.com  

NOTICES TO BE SENT TO:  
 
CITY OF SUMNER:  
Ryan Johnstone  
City of Sumner  
1104 Maple Street  
Sumner, WA 98390  
253 -299 -5721 (telephone)  
ryanj@sumnerwa.gov  
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Per meeting on April 30, 2024 between the City
and Komline and email from John Balla on May
16, 2024 the following Commercial and Technical
Exceptions were agreed to and/or modified as
shown below.

City agrees

City agrees

City agrees
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City agrees

Payment Terms were revised and agreed to as the following:

20% - upon approval of initial submittals
15% - upon receipt of major materials
50% - upon delivery
10% - upon successful startup
5% - upon substantial completion
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The City will give consideration
to this request.

As discussed previously, the
preliminary document submittal
schedule is acceptable

Thespecificationshave
beenrevised per previous
discussions.

Agreed.
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Thespecificationshave
beenrevised per previous
discussions.

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.
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Agreed.

As discussed, the City will
be considering a change
order to the contract for a
second thermal fluid
heater.

Agreed.

Agreed.

Agreed.

Agreed.
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Agreed.

Agreed.

Agreed.

Agreed.

Agreed.
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(2) The classification is utilized in the area by the construction industry; and  
(3) The proposed wage rate, including any bona fide fringe benefits, bears a reasonable relationship to the 
wage rates contained in the wage determination.  

(B) If the contractor and the laborers and mechanics to be employed in the classification (if known), or their 
representatives, and the contracting officer agree on the classification and wage rate (including the amount 
designated for fringe benefits where appropriate), a report of the action taken shall be sent by the contracting officer 
to the Administrator of the Wage and Hour Division, U.S. Department of Labor, Washington, DC 20210. The 
Administrator, or an authorized representative, will approve, modify, or disapprove every additional classification 
action within 30 days of receipt and so advise the contracting officer or will notify the contracting officer within the 
30-day period that additional time is necessary.  
(C) In the event the contractor, the laborers or mechanics to be employed in the classification or their 
representatives, and the contracting officer do not agree on the proposed classification and wage rate (including the 
amount designated for fringe benefits, where appropriate), the contracting officer shall refer the questions, including 
the views of all interested parties and the recommendation of the contracting officer, to the Administrator for 
determination. The Administrator, or an authorized representative, will issue a determination within 30 days of 
receipt and so advise the contracting officer or will notify the contracting officer within the 30-day period that 
additional time is necessary.  
(D) The wage rate (including fringe benefits where appropriate) determined pursuant to paragraphs (a)(1)(ii) (B) or 
(C) of this section, shall be paid to all workers performing work in the classification under this contract from the first 
day on which work is performed in the classification.  
 

(iii) Whenever the minimum wage rate prescribed in the contract for a class of laborers or mechanics includes a fringe benefit 
which is not expressed as an hourly rate, the contractor shall either pay the benefit as stated in the wage determination or shall 
pay another bona fide fringe benefit or an hourly cash equivalent thereof.  
(iv) If the contractor does not make payments to a trustee or other third person, the contractor may consider as part of the 
wages of any laborer or mechanic the amount of any costs reasonably anticipated in providing bona fide fringe benefits under 
a plan or program, Provided, That the Secretary of Labor has found, upon the written request of the contractor, that the 
applicable standards of the Davis-Bacon Act have been met. The Secretary of Labor may require the contractor to set aside in 
a separate account assets for the meeting of obligations under the plan or program.  

(2) Withholding. The City of Sumner shall upon its own action or upon written request of an authorized representative of the 
Department of Labor withhold or cause to be withheld from the contractor under this contract or any other Federal contract with the 
same prime contractor, or any other federally-assisted contract subject to Davis-Bacon prevailing wage requirements, which is held by 
the same prime contractor, so much of the accrued payments or advances as may be considered necessary to pay laborers and 
mechanics, including apprentices, trainees, and helpers, employed by the contractor or any subcontractor the full amount of wages 
required by the contract. In the event of failure to pay any laborer or mechanic, including any apprentice, trainee, or helper, employed 
or working on the site of the work (or under the United States Housing Act of 1937 or under the Housing Act of 1949 in the 
construction or development of the project), all or part of the wages required by the contract, the (Agency) may, after written notice to 
the contractor, sponsor, applicant, or owner, take such action as may be necessary to cause the suspension of any further payment, 
advance, or guarantee of funds until such violations have ceased.  
(3) Payrolls and basic records.  

(i) Payrolls and basic records relating thereto shall be maintained by the contractor during the course of the work and 
preserved for a period of three years thereafter for all laborers and mechanics working at the site of the work (or under the 
United States Housing Act of 1937, or under the Housing Act of 1949, in the construction or development of the project). 
Such records shall contain the name, address, and social security number of each such worker, his or her correct 
classification, hourly rates of wages paid (including rates of contributions or costs anticipated for bona fide fringe benefits or 
cash equivalents thereof of the types described in section 1(b)(2)(B) of the Davis-Bacon Act), daily and weekly number of 
hours worked, deductions made and actual wages paid. Whenever the Secretary of Labor has found under 29 CFR 
5.5(a)(1)(iv) that the wages of any laborer or mechanic include the amount of any costs reasonably anticipated in providing 
benefits under a plan or program described in section 1(b)(2)(B) of the Davis-Bacon Act, the contractor shall maintain 
records which show that the commitment to provide such benefits is enforceable, that the plan or program is financially 
responsible, and that the plan or program has been communicated in writing to the laborers or mechanics affected, and 
records which show the costs anticipated or the actual cost incurred in providing such benefits. Contractors employing 
apprentices or trainees under approved programs shall maintain written evidence of the registration of apprenticeship 
programs and certification of trainee programs, the registration of the apprentices and trainees, and the ratios and wage rates 
prescribed in the applicable programs.  
(ii) (A) The contractor shall submit weekly for each week in which any contract work is performed a copy of all payrolls to 

the City if the agency is a party to the contract, but if the agency is not such a party, the contractor will submit the payrolls to the 
applicant, sponsor, or owner, as the case may be, for transmission to the City. The payrolls submitted shall set out accurately and 
completely all of the information required to be maintained under 29 CFR 5.5(a)(3)(i), except that full social security numbers and 
home addresses shall not be included on weekly transmittals. Instead the payrolls shall only need to include an individually identifying 
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(ii) Trainees. Except as provided in 29 CFR 5.16, trainees will not be permitted to work at less than the predetermined rate 
for the work performed unless they are employed pursuant to and individually registered in a program which has received 
prior approval, evidenced by formal certification by the U.S. Department of Labor, Employment and Training 
Administration. The ratio of trainees to journeymen on the job site shall not be greater than permitted under the plan 
approved by the Employment and Training Administration. Every trainee must be paid at not less than the rate specified in 
the approved program for the trainee's level of progress, expressed as a percentage of the journeyman hourly rate specified in 
the applicable wage determination. Trainees shall be paid fringe benefits in accordance with the provisions of the trainee 
program. If the trainee program does not mention fringe benefits, trainees shall be paid the full amount of fringe benefits 
listed on the wage determination unless the Administrator of the Wage and Hour Division determines that there is an 
apprenticeship program associated with the corresponding journeyman wage rate on the wage determination which provides 
for less than full fringe benefits for apprentices. Any employee listed on the payroll at a trainee rate who is not registered and 
participating in a training plan approved by the Employment and Training Administration shall be paid not less than the 
applicable wage rate on the wage determination for the classification of work actually performed. In addition, any trainee 
performing work on the job site in excess of the ratio permitted under the registered program shall be paid not less than the 
applicable wage rate on the wage determination for the work actually performed. In the event the Employment and Training 
Administration withdraws approval of a training program, the contractor will no longer be permitted to utilize trainees at less 
than the applicable predetermined rate for the work performed until an acceptable program is approved.  
(iii) Equal employment opportunity. The utilization of apprentices, trainees and journeymen under this part shall be in 
conformity with the equal employment opportunity requirements of Executive Order 11246, as amended, and 29 CFR part 
30.  

(5) Compliance with Copeland Act requirements. The contractor shall comply with the requirements of 29 CFR part 3, which are 
incorporated by reference in this contract.  
(6) Subcontracts. The contractor or subcontractor shall insert in any subcontracts the clauses contained in 29 CFR 5.5(a)(1) through 
(10) and such other clauses as the City may by appropriate instructions require, and also a clause requiring the subcontractors to 
include these clauses in any lower tier subcontracts. The prime contractor shall be responsible for the compliance by any subcontractor 
or lower tier subcontractor with all the contract clauses in 29 CFR 5.5.  
(7) Contract termination: debarment. A breach of the contract clauses in 29 CFR 5.5 may be grounds for termination of the contract, 
and for debarment as a contractor and a subcontractor as provided in 29 CFR 5.12.  
(8) Compliance with Davis-Bacon and Related Act requirements. All rulings and interpretations of the Davis-Bacon and Related Acts 
contained in 29 CFR parts 1, 3, and 5 are herein incorporated by reference in this contract.  
(9) Disputes concerning labor standards. Disputes arising out of the labor standards provisions of this contract shall not be subject to 
the general disputes clause of this contract. Such disputes shall be resolved in accordance with the procedures of the Department of 
Labor set forth in 29 CFR parts 5, 6, and 7.. Disputes within the meaning of this clause include disputes between the contractor (or any 
of its subcontractors) and the contracting agency, the U.S. Department of Labor, or the employees or their representatives.  
(10) Certification of eligibility.  

(i) By entering into this contract, the contractor certifies that neither it (nor he or she) nor any person or firm who has an 
interest in the contractor's firm is a person or firm ineligible to be awarded Government contracts by virtue of section 3(a) of 
the Davis-Bacon Act or 29 CFR 5.12(a)(1).  
(ii) No part of this contract shall be subcontracted to any person or firm ineligible for award of a Government contract by 
virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).  
(iii) The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 U.S.C. 1001.  

(E) Contract Work Hours and Safety Standards Act (40 U.S.C. 3701-3708). Where applicable, all contracts awarded by the non-
Federal entity in excess of $100,000 that involve the employment of mechanics  or laborers must include a provision for  compliance 
with 40 U.S.C. 3702 and 3704, as supplemented by Department of Labor regulations (29 CFR Part 5). Under 40 U.S.C. 3702 of the Act, 
each contractor must be required to compute the wages of every mechanic and laborer on the basis of a standard work week of 40 hours. 
Work in excess of the standard work week is permissible provided that the worker is compensated at a rate of not less than one and a 
half times the basic rate of pay for all hours worked in excess of 40 hours in the work week. The requirements of 40 U.S.C. 3704 are 
applicable to construction work and provide that no laborer or mechanic must be required to work in surroundings or under working 
conditions which are unsanitary, hazardous or dangerous.  These requirements do not apply to the purchases of supplies or materials or 
articles ordinarily available on the open market, or contracts for transportation or transmission of intelligence. 

 
(F) Rights to Inventions Made Under   a Contract or Agreement. If the Federal award meets the definition of "funding agreement" 
under 37 CFR §401.2 (a) and the recipient or sub recipient wishes to enter into a contract with a small business firm or nonprofit 
organization regarding the substitution of par  ties, assignment or performance of experimental, developmental, or research work under 
that "funding agreement," the  recipient or sub recipient must comply with the requirements of 37 CFR Part 401, "Rights to Inventions 
Made by Nonprofit Organizations and Small Business Firms Under Government Grants, Contracts and Cooperative Agreements," and 
any implementing regulations issued by the awarding agency. 
 
(G) Clean Air Act (42 U.S .C. 7401-767lq.) and the   Federal   Water Pollution   Control Act (33 U.S.C. 1251-1387), as amended-
Contracts and sub grants of amounts in excess of $150,000 must contain a provision that requires the non-Federal award to  agree  to  
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comply  with  all applicable  standards,  orders  or  regulations issued pursuant  to  the  Clean  Air  Act  (42 U.S.C. 7401-767lq) and the 
Federal Water Pollution Control Act as amended (33 U.S.C. 1251-1387). Violations must be reported to the Federal awarding agency 
and the Regional Office of the Environmental Protection Agency (EPA). 
 
(H) Mandatory standards and policies relating to energy efficiency which are contained in the state energy conservation plan issued 
in compliance with the Energy Policy and Conservation Act (42 U.S .C. 6201). 
 
(I)  Debarment and Suspension (Executive Orders 12549 and 12689)-A contract award (see 2 CFR 180.220) must not be made to 
par ties listed on the government wide Excluded Parties List System in the System for Award Management (SAM), in accordance with 
the 0MB guidelines at 2 CFR 180 that implement Executive Orders 12549 (3 CFR Part   1986 Comp., p. 189) and 12689 (3 CFR Part 
1989 Comp., p. 235), " Debarment and Suspension." The Excluded Parties List System in SAM contains the names of parties debarred, 
suspended, or otherwise excluded by agencies, as well as parties declared ineligible under statutory or regulatory authority other than 
Executive Order 12549. 
 
(J) Byrd   Anti-Lobbying   Amendment   (31 U.S.C. 1352)-Contractors that apply or bid for an award of $100,000 or more must 
file the required certification.  Each  tier  certifies  to the tier above that  it  will  not  and  has  not used Federal appropriated funds to 
pay any person or organization for influencing or at tempting to influence an  officer or employee  of any agency, a member of Congress, 
officer or employee of Congress, or an employee of a member of Congress in connection with obtaining   any   Federal   contract,   grant   
or any other award covered by 31 U.S.C . 1352. Each tier must also disclose any lobbying with non-Federal funds that takes place in 
connection with obtaining any Federal award. Such disclosures are forwarded from tier to tier up to the non-Federal award. 
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PAYMENT AND PERFORMANCE BOND  
TO CITY OF SUMNER  

 
KNOW ALL MEN BY THESE PRESENTS:  
 
 That we, the undersigned,  ________________________________ _______   
 

as Principal, and  ________________________________ ____________________   
a Corporation organized and existing under the laws of the State of Washington, as a 
Surety Corporation, and qualified under the laws of the State of Washington to 
become Surety upon bonds of Contractors with Municipal Corporations, as Surety, are 
jointly and severally held and firmly bound to the CITY OF SUMNER in the penal sum 
of  $ ____________________________  (which includes WA State Sales Tax )  
together with any adjustments, up or down, in the total contract price because of 
changes in the contract work, for the payment of which sum on demand we bind 
ourselves and our successors, heirs, administrators or personal representatives, as the 
case may  be.  
 
 This obligation is entered into in pursuance of the statutes of the State of 
Washington, and the Codes and Ordinances of the CITY OF SUMNER. 
 
 Nevertheless, the conditions of the above obligation are such that:  
 
 WHEREAS, under and pursuant to a mot ion, duly made, seconded and passed 
by the City Council of the City of Sumner , Pierce County, Washington, the Mayor of 
the City of Sumner  has let or is about to let to the above bounden Principal, a certain 
contract, the said contract providing for constru ct ion of CIP 2 1 - 17  Bio solids 
Modernization P r o ject  Bio solids Drying Equipment Procure ment  (which 
contract is referred to herein and is made a part hereof as though attached hereto), 
and  
 
 WHEREAS, the Principal has accepted, or is about to accept, the contract, and 
undertake to perform the work therein provided for in the manner and within the time 
set forth:  
 
 NOW, THEREFORE, if the Principal shall faithfully perform all the provisions of 
said contract in the manner and within the time herein set forth, or within such 
extensions of time as m ay be granted under the said contract, and shall pay all 
laborers, mechanics, subcontractors and material men, and all persons who shall 
supply the Principal or subcontractors with provisions and supplies for the carrying on 
of said work and shall indemni fy and hold the CITY OF SUMNER harmless from any 
damage or expense by reason of failure of performance as specified in said contract or 
from defects appearing or developing in the material or workmanship provided or 





Page 3 of 3 

 
CERTIFICATE AS TO CORPORATE SEAL  

 
 I hereby certify that I am the (Assistant) Secretary of the Corporation named as 
Principal in the  within Bond ; that  ________________________________ _________   
Who signed the said bond on behalf of the Principal  ___________________________   
Of the said Corporation; that I know hi s signature thereto is genuine, and that said 
Bond was duly signed, sealed, and attested for and in behalf of said Corporation by  
authority of its governing body.  
 
    ________________________________   
  SECRETARY OR ASSISTANT SECRETARY  
 
 
 
 



PART 3 
 

SUPPLEMENTARY GENERAL CONDITIONS  
AND GENERAL CONDITIONS  



 SGC-1 

SUPPLEMENTARY GENERAL CONDITIONS  
 

The General Conditions shall be supplemented as follows: 
 
3.04.10  MEASUREMENT AND PAYMENT  
 
Delete this Section in its entirety and replace with the following. 
 

3.04.10  MEASUREMENT AND  PAYMENT  
 

3.04.10(1)  General 
 
The Contract price for the Work, whether lump sum or unit prices, shall constitute 
full compensation for furnishing all facilities, labor, materials, appurtenances, and 
incidentals and performing all operations necessary to construct and complete all 
items of the Work in accordance with the Contract, notwithstanding that minor or 
incidental features of the Work may not be shown on the Contract Plans or 
Contract Provisions. 
 
3.04.10(2)  Measurement 
 
Measurement for all items shall be as specified in the Contract for unit price and 
lump sum price items. 
 
3.04.10(3)  Payment 
 
Payment for all of the Work will be made at the lump sum or unit Contract price 
as set forth in the Contract.  Payment of the Contract price shall constitute full 
compensation for the complete performance of all of the Work. 
 
3.04.10(4)  Access to Books and Records 
 
The Supplier shall, whenever so requested, give the Owner and/or the Engineer 
access to all invoices, bills of lading and other documents relating to the Work.  
The Supplier shall, without charge, provide personnel and measures and scales 
with adequate capacity for measuring or weighing any materials or other items 
paid for on a unit price basis. 
 
3.04.10(5)  Payment for Materials on Hand  
 
The Owner may reimburse the Contractor for 90 percent of the invoice amount of 
materials and equipment purchased before their incorporation into the Work if 
properly stored at the Manufacturers facility.  Invoices for equipment and 
materials will be verified and approved by the Engineer.  Each invoice shall be 
sufficiently detailed to enable the Engineer to determine actual costs.  
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Payment for materials on hand shall not exceed the total Contract cost of the 
Contract item.  Payment will not be made for granular materials, forming 
materials, consumables, nails, tie wire, etc.  Payment will not be made for 
materials for any invoice that is less than $2,000.00 or for freight bills and similar 
items.  Payment for equipment or materials on hand shall not constitute 
acceptance of the equipment or materials.  Equipment and materials will be 
rejected if found to be faulty, even if payment for it has been made.  
 
3.04.10(6)  Payments Withheld 
 
The Engineer may decide not to recommend approval of all or a portion of a 
progress estimate, and/or the Owner may decide to withhold from a progress 
estimate an amount sufficient to protect the Owner from loss because of: 
 

a. Defective Work not remedied; 
 

b. Third-party claims or reasonable evidence indicating the 
probability that a third-party claim will be asserted; 

 
c. Failure of the Supplier to make timely and proper payments to 

Subcontractors or for labor, materials or equipment; 
 

d. Reasonable evidence that the Work cannot be completed for the 
unpaid balance of the Contract price; 

 
e. Damage to the Owner or another contractor; 

 
f. Reasonable evidence that the Work will not be completed within 

the Contract Time, and that the unpaid balance of the Contract 
price will not be adequate to cover actual or liquidated damages for 
the anticipated delay; 

 
g. Repeated failure by the Supplier to comply with the directions of 

the Owner or the Engineer or to carry out the Work in accordance 
with the Contract; 

 
h. Other appropriate reasons necessary to protect the Owner. 

 
3.04.10(7)  Payment Upon Correction of Deficiencies 
 
When the reason or reasons for withholding payment are resolved, payment will 
be made for amounts previously withheld. 
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The system supplier shall not commence with any work related to equipment 
fabrication and delivery prior to receiving the Notice to Proceed with equipment 
fabrication from the City. 
 
The Notice to Proceed with equipment fabrication is defined as the written notice 
from the Owner or Engineer to the Supplier authorizing the Supplier to proceed 
with the fabrication of the equipment and establishing the date on which the 
Contract time for delivery of the equipment begins. 
 

1.6 DELIVERY AND SCHEDULE  
 

A. The System Supplier shall provide design submittals according to the 
schedule in Section 01300-3.4. 

 
B. After approval of the design submittals, the Owner may issue a Notice to 

Proceed with equipment fabrication to the Supplier. 
 

C. The Owner anticipates selecting a Construction Contractor for 
construction of the Biosolids Modernization Project and issuing a Notice 
to Proceed for the Construction Contractor in February 2025. 

 
D. Assuming the Owner issues a Notice to Proceed with fabrication by 

October 2024.  The Supplier shall deliver the Biosolids Drying System no 
later than November 2025.   

 
E. It is expected that the Contractor will be required to achieve Substantial 

Completion of Biosolids Drying System by May 31, 2026, and therefore, 
the warranty period for the Supplier shall be expected to begin no later 
than May 31, 2026, and shall be for the time period specified in 
Section 11000-1.6.  Final acceptance shall be expected to be obtained 3 to 
4 months after substantial completion and is therefore expected to be 
achieved by September 30, 2026. 

 
 

*** END OF SECTION ***  
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Equipment with electrical connections is to be approved and labeled for the purpose for 
which it is to be used by a nationally recognized electrical testing laboratory (NRTL) or 
other organization acceptable to the State of Washington Department of Labor and 
Industries.   

 
 

*** END OF SECTION ***  
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SECTION 01200 
 

MEASUREMENT AND PAYMENT  
 
PART 1 GENERAL  
 
1.1 SCOPE 
 

The work specified in this Section includes the contract price for each item, and 
constitutes full compensation for furnishing all equipment, labor, materials, 
appurtenances, and incidentals and performing all operations necessary to 
complete the various bid items in accordance with these Specifications.  Payment 
for each item shall be considered as full compensation, notwithstanding that 
minor features may not be mentioned herein.  The Owner reserves the right to 
make changes should unforeseen conditions necessitate such changes. 

 
1.2 MEASUREMENT  
 

Measurement for all items shall be as indicated in these Specifications for lump 
sum price items, and are outlined in detail in this Section of the Specifications, 
and further are designated in the proposal. 
 

1.3 PAYMENT  
 

Payment for all work will be made at the contract lump sum price as indicated in 
the Proposal, payment of which shall constitute full compensation, for a complete 
installation. 

 
A. INDIVIDUAL BID ITEMS  

 
1. Preconstruction Services 

 
a. Measurement:  Shall be measured by lump sum. 

 
b. Payment:  The lump sum contract price shall include costs 

for the labor, materials, and equipment required to provide 
the Preconstruction Services in accordance with the 
Drawings and Specifications. For bidding purposes, the line 
item amount for PRECONSTRUCTION SERVICES shall 
not exceed $75,000. 
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will not be paid to the claimant by the Owner, but will be held until either the 
Supplier secures a written release from the claimant, obtains a court decision that 
such claim is without merit, or satisfies any judgment in favor of the claimant on 
such claim.  The Owner reserves the right to make payment to the Supplier out of 
such amounts withheld if the Owner is of the opinion that the claim or claims are 
without merit. 

 
 

*** END OF SECTION ***  
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SECTION 01300 
 

SUBMITTALS  
 
PART 1 GENERAL  
 
1.1 SCOPE 
 

The work specified in this Section includes requirements that shall apply to all 
equipment and materials supplied on the Project.  The Supplier shall be 
responsible for the accuracy and completeness of the information contained in 
each submittal, and shall ensure that the material, equipment, or method of work 
shall be as described in the submittal.  The Supplier shall verify that all features of 
all products conform to the requirements of the Specifications.  Submittal 
documents shall be clearly edited to indicate only those items, models, or series of 
equipment that are being submitted for review.  All extraneous materials shall be 
crossed out or otherwise obliterated.  The Supplier shall ensure that there is no 
conflict with other submittals and notify the Engineer in each case where his 
submittal may affect the work of another contractor or the Owner.  Where 
approved substitutions of specified equipment affect other materials or equipment, 
mechanical, structural, or electrical work, the Supplier shall ensure that there are 
no conflicts with the other submittals.   

 
1.2 RELATED WORK SPECIFIED ELSEWHERE  
 

Section Item 
01110 Summary of Work 
11000 Equipment General Provisions 
11010 Vibration and Critical Speed Limitations 
11650 Biosolids Drying System 
Division 13 Special Construction 
Division 15 Mechanical 
Division 16 Electrical 

 
1.3 WORK INCLUDED  
 

Submittals required for this work shall include any or all of the following as 
required by the particular Specification section: 

 
A. Bid Submittal:  As Specified in Section 01110. 

 
B. Design Submittals (60- and 100-percent submittals). 

 
C. Factory and Field Test Reports. 
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PART 3 EXECUTION  
 
3.1 IDENTIFICATION OF SUBMITTALS  
 

A. GENERAL 
 

Each submittal shall be accompanied by a letter of transmittal showing the 
date of transmittal, specification section to which the submittal pertains, 
submittal number, and a brief description of the material submitted. 

 
B. RESUBMITTALS 

 
When material is resubmitted for any reason, it shall be submitted under a 
new letter of transmittal and referenced to the previous submittal. 

 
3.2 REVIEW OF SUBMITTALS  
 

The Engineer shall review all submittals for general conformance with the design 
and other requirements of the Contract Documents.  Markings or comments shall 
not be construed as relieving the Supplier from compliance with the Contract 
Documents.  Submittals may be rejected based on inadequate information and/or 
not meeting the requirements of the Specifications.  Rejection of submittals 
requires action on the part of the Supplier to correct the reason for the rejection.  
The Supplier remains responsible for details and accuracy, for confirming and 
correlating all quantities and dimensions, for selecting fabrication processes and 
for techniques of assembly and installation. 

 
3.3 COORDINATION OF PR ODUCT SUBMITTALS  
 

A. GENERAL 
 

Prior to submittal for review by the Engineer, all data shall be fully 
coordinated with the Contractor, including the following: 

 
1. All field dimensions and conditions. 

 
2. All trades and public agencies involved, including necessary 

approvals. 
 

3. All deviations from the Contract Documents. 
 

B. GROUPING OF SUBMITTALS 
 

1. All submittals shall be grouped with associated items, unless 
otherwise specifically permitted by the Engineer. 
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SECTION 01800 
 

TESTING, COMMISSIONING, AND TRAINING  
 

PART 1 GENERAL  
 
1.1 SCOPE 
 

The work specified in this Section is the testing, commissioning, and training 
performed by the Biosolids Drying System Supplier (the Supplier) for all 
mechanical, electrical, and instrumentation systems included with the Biosolids 
Drying System, functioning as completed facilities and as the completed project.  
The Supplier must coordinate with the Owner and the Contractor to perform the 
testing, commissioning and training. 
 
See Sections 11000 and 11650 for additional testing requirements.  See also 
Section 16050 for additional electrical and instrumentation system testing 
requirements. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE  
 

Section  Item 
11000 Equipment General Provisions 
11650 Biosolids Drying System 
Division 11 Equipment 
Division 15 Mechanical 
Division 16 Electrical 

 
1.3 TESTING 
 

A. GENERAL REQUIREMENTS 
 

All equipment and partially complete or fully completed portions of the 
work included in this Contract shall be tested and inspected to prove 
compliance with the Contract requirements.  Unless otherwise specified, 
all costs of testing, including temporary facilities and connections, shall be 
borne by the Supplier.  For the purpose of this Section, equipment shall 
mean any mechanical, electrical, instrumentation, or other device with one 
or more moving parts or devices requiring an electrical, pneumatic, or 
hydraulic connection.  

 
No tests specified herein shall be applied until the item to be tested has 
been inspected and approval given by the Engineer for the application of 
such test. 
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E. INTEGRATED SYSTEM TESTS 
 

Upon successful completion of the Component and Control System Tests, 
an integrated system test using as much field equipment as possible shall 
be performed. 

 
The integrated systems test shall demonstrate successful functioning of the 
Biosolids Drying System and all its elements and software capabilities 
through planned test cases with actual system on-line operating conditions. 

 
All process and control functions shall be tested, as well as designated 
combinations and logical sequence. 

 
Operation of I/O peripherals shall be checked out. 

 
During the integrated system test, the Biosolids Drying System shall 
process dewatered sludge and demonstrate that the System can function 
continuously and reliably and produce a product as specified.  The Owner 
shall be responsible for supplying dewatered sludge required for initial 
startup, in accordance to the specified minimum properties and utilities as 
described in section 11650-1.6 A through J. 

 
The Supplier shall notify the Owner at least 96 hours prior to the 
integrated systems test so that the Owner can arrange for supplying 
dewatered sludge to the system during the test period. 

 
All completed tests, malfunctions, corrective measures and downtime shall 
be chronologically logged. 

 
The integrated system test shall be completed before the Supplier conducts 
the Process Performance Test as specified herein. 

 
During the integrated system test, the Supplier shall provide all personnel 
to operate the system to perform the test, and analyze samples. 

 
The Integrated System Test shall consist of at least three consecutive, 
8-hour days of system operation. 
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f. If the performance test is conducted using digester gas, the 

owner will have the gas tested to determine the LHV of the 
digester gas. If natural gas is used during the performance 
test, the LHV as certified by the natural gas supplier will be 
used.  

 
g. The Owner shall provide biosolids (dewatered sludge) in 

sufficient quantity and quality as described in Section 
11650-1.6(A.1) and 1.6(A.2). 

 
h. The Owner shall supply operators in training to participate 

in assistance with sample collection. 
 

i. For the Performance Test to be deemed satisfactory each of 
the performance guarantee criteria must be simultaneously 
achieved, or exceeded. 

 
j. If the sludge drying system achieves a satisfactory 

performance test; then the System Supplier shall have no 
further obligations with respect to demonstrating the 
performance guarantee. 

 
k. The exclusive means for determining whether a satisfactory 

Performance Test has been conducted and the performance 
guarantee criteria demonstrated shall be by the test of the 
sludge dryer system in accordance with procedures set forth 
in this Section. 

 
3. Guarantee 

 
Subject to the Performance Conditions being satisfied, Supplier 
guarantees that the Biosolids Drying System as described in 
Section 11650 will perform as specified herein and as declared in 
Attachment A of the Bid Proposal.   
 
Evaporation Rate: The Biosolids Drying System will evaporate a 
minimum of 1,640 pounds per hour (lb/hr) of water and will 
operate at the maximum evaporate as declared in Attachment A of 
the Bid Proposal. 

 
Final Product: Product quality shall be determined by moisture 
content analysis and sieve analysis performed on samples of the 
product material.  Product samples shall be taken from the point 
where the material drops into the screening unit.  Of the granules 
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c. Raw data collected from the SCADA system or field during 

the conduct of the performance tests. Field data sheets 
bound in the reports shall be copies of the original data 
sheets collected during the test.  Original data sheets shall 
be provided in a separate bound volume and shall contain 
original dated signatures (on each sheet) of the System 
Suppliers and Owners Representatives attesting to their 
accuracy and original nature. 

 
d. Copies of all laboratory reports for all parameters analyzed 

during the conduct of the performance test including chain 
of custody forms. Original lab data sheets shall be provided 
in a separate bound volume and shall contain original dated 
signatures (on each sheet) of the attesting to their accuracy 
and original nature. 

 
e. Engineering calculations which clearly show the 

performance of the thermal drying system with respect to 
the performance guarantee Criteria. 

 
f. Descriptions of operations problems, unusual conditions, 

equipment failures or malfunctions, and other factors 
adversely affecting performance of the sludge drying 
system. 

 
9. Acceptance 

 
a. Within 30 days of submittal of Performance Test Report, 

the Engineer shall formally notify the System supplier of 
acceptance or non-acceptance of the Sludge Drying 
System. 

 
b. The System shall comply with the minimum capacity, 

product quality (moisture content and product sizing), and 
fuel consumption requirements, as set forth in Section 
1.3.F(3) of this specification, to pass the Performance Test. 
The System supplier shall be allowed three attempts to pass 
the Performance Test. If the System fails the Performance 
Test, the System supplier shall make whatever adjustments 
are determined to be necessary at no cost to the owner and 
run the Performance Tests again or pay the liquidated 
damages. 

 











DIVISION 11  
 

EQUIPMENT  
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SECTION 11000 
 

EQUIPMENT GENERAL PROVISIONS  
 
PART 1 GENERAL  
 
1.1 SCOPE 
 

The work specified in this Section shall apply to all Sections of Divisions 11, 13, 
and 15, and portions of Division 16 unless specifically revised therein. 
 
The Supplier shall direct the attention of all subcontractors and suppliers of 
equipment and related appurtenances for the work to the applicable provisions in 
the Contract Documents wherever they may occur. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE  
 

Section Item 
01300 Submittals 
11010 Vibration and Critical Speed Limitations  
Division 11 Equipment 
Division 13 Special Construction 
Division 16 Electrical 

 
1.3 STANDARDS FOR THE WORK  
 

For the items within the scope of the Suppliers supply, pipe, fittings, wiring, and 
supports shall be provided to produce complete, operable systems with all 
elements properly interconnected as shown in schematic diagrams or to provide 
specified operations.   

 
Equipment and material shall be new and without imperfections.  Equipment shall 
be located, as shown on the final shop drawings so that connecting and 
disconnecting piping and accessories can be readily done and so that all parts are 
easily accessible for inspection, operation, maintenance, and repair.  Oil and 
lubrication fittings shall be located clear of and away from guards, base, and 
equipment and within reach from the operating floor.  Indicating devices such as 
gauges, flow meter readouts, sight gauges, or glasses, and similar type devices 
shall be oriented to be easily read from the floor, slab, or ground surface at normal 
operating or maintenance locations without climbing, bending or crossing over 
piping or equipment.  Remote located readouts shall be provided if required.   
 
All equipment shall be designed for the service intended, of rugged construction, 
of ample strength for all stresses which may occur during fabrication, 
transportation, erection and during continuous or intermittent operation, and shall 
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PART 2 PRODUCTS 
 
2.1 STANDARD REQUIREMENTS  
 

A. MATERIALS 
 

Design, fabricate, and assemble equipment and systems with new 
materials and in accordance with acceptable engineering and shop 
practices.  Manufacture individual parts to standard sizes and gauges so 
repair parts can be installed in the field.  Make like parts of duplicate units 
interchangeable.  Do not place equipment in service at any time prior to 
delivery except as required for factory or shop tests. 

 
B. UNIFORMITY 

 
Unless otherwise specified, equipment or material of the same type or 
classification used for the same purpose shall be the product of the same 
manufacturer and shall be the same model. 

 
C. STANDARDS 

 
Provide equipment and materials suitable for service conditions and 
meeting standard requirements of ANSI, ASME, AWWA, ASTM, 
NEMA, NEC, IBC, NPC, UL, and OSHA. 

 
2.2 LUBRICATION  
 

The Supplier shall provide lubricants of types recommended by equipment 
manufacturers, in quantities sufficient for a minimum of 1-year consumption, 
prior to completion of the Component and System Test for the respective piece of 
equipment.   

 
2.3 ANCHORS AND FASTENERS 
 

All anchor bolts, nuts, and washers shall be sized by the Supplier, based on 
weight and arrangement information, and furnished and installed by the 
Contractor. 
 

2.4 SAFETY GUARDS 
 

For belt or chain drives, fan blades, couplings, exposed shafts and other moving 
or rotating parts provide safety guards on all sides conforming to all Federal, 
State, and local codes and regulations pertaining; conform to the most restrictive 
requirement.  Guards shall be designed for easy installation and removal, 
complete with necessary supports, accessories, and fasteners, and shall be hot-dip 
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1/4 inch.  Color shall be black background with white letters.  Fasteners shall be 
brass or stainless steel screwed into inserts, anchor shields, or tapped holes in 
equipment or base. 
 
Units of measure shall be shown on the indicating and totalizing dials of all 
meters, gauges and other measuring devices. 

 
2.7 PROTECTION AGAINST ELECTROLYSIS  
 

Where dissimilar metals are used in conjunction with each other, suitable 
insulation shall be provided between adjacent surfaces so as to eliminate direct 
contact and any resultant electrolysis.  The insulation shall be bituminous 
impregnated felt, heavy bituminous coatings, non-metallic separators or washers 
or other approved materials.  Connections of dissimilar piping materials shall 
utilize dielectric unions, flanges, couplings, or bushings. 

 
2.8 NOISE  
 

Mechanical and electrical equipment shall not create sound levels in excess of that 
permitted by WISHA for 8 hours per day worker exposure unless otherwise noted 
for the specific piece of equipment involved. 
 

2.9 PRESSURE GAUGE CONNECTIONS 
 

For each pump, and other equipment required in the Specifications, provide 
tapped and plugged suction and discharge gauge connections on the nozzles or 
flanges.  Where this is not possible, provide gauge connections on the piping 
immediately adjacent to the equipment.  Pressure gauges shall be provided in 
accordance with Section 13417. 

 
PART 3 EXECUTION  
 
3.1 STORAGE OF EQUIPMENT  
 

Prior to final delivery to the Contractor, storage of all equipment that includes 
electrical panels, controls, switches, contacts, motors, etc. shall be inside a heated 
and air-conditioned enclosure to prevent condensation and moisture damage.  
This requirement includes all electrically actuated valve and gate operators and 
instrumentation items. 

 
3.2 INSPECTION  
 

Inspect each item of equipment for damage, defects, completeness, and correct 
operation at the point of delivery.   
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B. The Biosolids Drying System shall be of a fully automated design capable 
of operating unattended and capable of automatic shutdown when 
required. 
 

C. The dryer shall be manufactured by the Supplier. 
 

D. The Supplier shall guarantee performance of the complete system. 
 

E. The Supplier shall deliver the Biosolids Drying System to the General 
Contractor within the timeframe specified herein. 
 

F. Supplier shall minimize fugitive odor and dust emissions by proper design 
and ventilation of the equipment to meet the indoor air quality 
requirements of Chapter 296-841 WAC. 
 

G. The Supplier shall design and supply a system complete, including but not 
limited to instrumentation, fasteners, and interconnecting equipment, 
including all interconnecting air ductwork and chutes, whether or not 
called for in the Contract Specifications.  Any omission of required 
equipment from this Specification shall not relieve the Supplier of his 
responsibility for the satisfactory operation of the Biosolids Drying 
System specified.  Consequently, the Supplier shall be responsible for the 
various details and any special construction which may not be specifically 
detailed or called for, but is necessary to properly install and place into 
successful and continuous operation the Biosolids Drying System 
specified herein.  
 

H. The Supplier shall furnish a complete Instrumentation and Control system 
for the Biosolids Drying System.  The system shall include all materials 
and documentation required to install, test and place in operation a 
complete and operable instrumentation and control system as specified. 
The system shall include all measuring elements, control devices, signal 
converters, transmitters, local control panels, digital hardware and 
software, operation workstations, and communication networks to provide 
the functions indicated. 
 

I. The Contractor shall provide power, control and interconnecting wiring 
between the equipment and control panels. The contractor shall field 
mount all field instrumentation supplied by the Supplier at defined 
locations. 
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J. Items to be supplied with the system are defined in detail in Part 2 of these 
Specifications and shall include, but not be limited to the following: 

 
1. A thermal oil system suitable for operation with natural gas, as 

well as, a natural gas and digester gas burned simultaneously.  A 
thermal fluid cooler will also be included to cool the system during 
shutdown. Control equipment shall be included with the system. 

 
2. Indirect thermal oil heated Paddle Dryer to produce Class A dried 

biosolids. 
 
3. Explosion and fire prevention systems, in accordance with 

NFPA 69, provided for all System components.  
 

4. An off-gas handling system to condense and cool the off-gas from 
the dryer and to facilitate odor control. Off-gas from the dryer shall 
be shall be ventilated through the existing biofilter odor control 
system. 

 
5. Fines screening and product recycle system. 

 
6. One Cake feed pump and one uninstalled spare pump for use with 

the existing 50 cubic foot wet cake feed hopper with live bottom, 
to be used for the new paddle dryer system. 

 
7. Product cooling conveyor. 

 
8. Valves and dampers (motorized, pneumatic and manual) required 

for process control and isolation. 
 

9. All electrical, instrumentation, and control equipment as specified 
herein and including the following:   

 
a. Electrical system components including motors, conduit 

and wiring to junction boxes (single point connections) on 
skid mounted equipment. 

 
b. Instrumentation and controls including control panels, 

PLCs, field instruments, conduit and wiring to junction 
boxes (single point connections) on skid mounted 
equipment. 

 
10. Access provisions including platforms, catwalks, ladders, handrails 

and stairways. 
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11. Equipment not appearing herein, but necessary for the complete 
system are not eliminated by reason of such omission and shall be 
provided by the Supplier unless specifically noted as being 
supplied by others. 

 
12. SUPPLIER SCOPE EXLUDES motor control centers, electrical 

power panels and variable frequency drives associated with the 
dryer system. 

 
1.3 RELATED WORK SPECIFIED ELSEWHERE  

Section Item 
01110 Summary of Work 
01190 Reference Standards 
01300 Submittals 
01800 Testing, Commissioning, and Training 
11000 General Requirements for Equipment 
11010 Vibration and Critical Speed Limitations 
Division 13 Special Construction 
Division 15 Mechanical 
Division 16 Electrical 
 

1.4 SUBMITTALS  

The Supplier shall provide submittals as specified herein and in accordance with 
Sections 01110, 01300, and 11000 of these Specifications. 
 

1.5 WORK BY OTHERS AND COORDINATION WITH OTHERS  
 

A. The Biosolids Drying System, specified herein, shall be installed by the 
Contractor.  The Supplier shall supervise the installation of the biosolids 
drying equipment.  
 
The Supplier is not required to be on site during the entire construction 
process, but shall be available by telephone to provide installation support 
and answer questions during normal business hours (U.S. Pacific Time).  

 
B. The equipment shall be unloaded at the plant site by the Contractor. 
 
C. The Supplier shall design and furnish to the Contractor all components 

necessary for installation of the electrical systems that are an integral part 
of the Biosolids Drying System. The Supplier shall coordinate with the 
Contractor size, location, and routing of all power conduits, raceways, 
cable trays, and other necessary items.  Conduits, raceways, wire ways, 
and other appurtenances on skid mounted equipment and on the dryer 
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equipment, instruments and motors shall be provided by the Supplier 
connected to junction boxes and shall be routed in neat, organized 
groupings next to structural components, such that no field wiring will be 
required between the junction box and its associated component on the 
dryer equipment or other skid mounted equipment.  The Contractor shall 
provide conduits, raceways, wire and other appurtenances not provided by 
the Supplier between skid mounted equipment, the dryer equipment and 
other free-standing equipment.  The Contractor shall provide grounding 
and bonding of all equipment and electronic controls.  The Contractor 
shall supply all power distribution equipment including motor control 
centers for all motors which are not integral to valve operators or other 
final control elements, with starters and variable frequency drives and the 
conduit and wiring to junction boxes on skid mounted equipment and the 
dryer equipment, and directly to free standing equipment.  The Contractor 
shall furnish the types of motor controllers (size and type) needed for the 
dryer system using the approved Suppliers submittal details (motor list and 
single line diagrams). 

 
D. The Supplier shall design piping systems that are an integral part of the 

Biosolids Drying System.  Piping on skid mounted equipment and the 
dryer equipment, shall be installed by the supplier routed in neat, 
organized groupings next to structural components.  Interface for utility 
connections shall be located on skid mounted equipment, the dryer 
equipment, or at other free-standing equipment and shall be clearly 
indicated on all drawings submitted.  The Supplier shall provide piping 
and supports from the interface point to the Biosolids Drying System 
components.  The Contractor shall provide piping and supports to the 
interface point from utility connections and from the dryer equipment and 
other skid mounted or free-standing equipment interface points.  Piping 
systems designs by Supplier are limited to those required for the Biosolids 
Drying System.  Supplier will be responsible for cake pump discharge 
piping design and supply. 

 
E. The Biosolids Drying System digital control system shall interface with 

the WWTP control system over a Modbus/TCP local area network data 
link.  The two control systems shall exchange data such as equipment 
status, flow rates, alarms, etc.  The Biosolids Drying System; however, 
shall only be controlled from the Biosolids Drying System digital control 
system. 
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10. Operation: 24 hours/day, Monday morning 
start-up through Friday afternoon 
shutdown. 

 
C. The maximum evaporation rate and the minimum turndown evaporation 

rate for the proposed system shall be declared in Attachment A of the Bid 
Proposal. 
 

D. Fuel for the dryer shall be natural gas and/or a blend of digester gas and 
natural gas.  The maximum ratio of digester gas to natural gas, which the 
proposed system can operate at to meet these specifications, shall be 
declared in Attachment A of the Bid Proposal. 

 
E. The Biosolids Drying System area NEC classification shall be as follows: 

 
1. Biosolids Drying Room (beyond a 10-foot envelope around the 

main dryer): Unclassified (NFPA 820-2020, Table 6.2(b), Row 1d) 
 

2. Biosolids Drying Room (inside a 10-foot envelope around the 
main dryer and ancillary equipment handling dry product): Class 
II, Division 2, Group G (NFPA 820-2020, Table 6.2(b), Row 1c) 

 
3. Within equipment processing combustible particulate solids (e.g., 

dried product conveyance/recycle, dried product storage): NEC 
Classification Class II, Division 1, Group G (NFPA 820-2020, 
Table 6.2(b), Row 1b) 

 
F. The Biosolids Drying System shall be designed to meet the requirements 

of the latest edition of the following NFPA Standards: 
 

1. NFPA 30, Flammable and Combustible Liquid  
 

2. NFPA 69, Standard on Explosion Prevention System 
 

3. NFPA 652, Standard on the Fundamentals of Combustible Dust 
 

4. NFPA 654, Standard for the Prevention of Fire and Dust 
Explosions from the Manufacturing, Processing, and Handling of 
Combustible Particulate Solids 

 
5. NFPA 820, Standard for Fire Protection in Wastewater Treatment 

and Collection Facilities 
 

G. Perform seismic design in accordance with the Washington Building 
Code. Supports and anchorage of equipment(s) shall comply with the 
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of sufficient horsepower, exclusive of the service factor, to operate the 
equipment over its full operating range, including startup loads, without 
overloading. Motor lubrication may be either grease or oil type. 

 
G. Unless otherwise specified, all bearings shall be designed with an 

AFBMA L -10 life of at least 100,000 hours. 
 

H. Al l manual valve shall be operable without the need of ladders or climbing 
on equipment in an unsafe manner.  

 
I. All parts of the equipment furnished shall, be designed and constructed for 

the maximum stresses occurring during fabrication, transportation, 
installation, testing, and all conditions of operation. All materials shall be 
new, and both workmanship and materials shall be entirely suitable for the 
service to which the units are to be subjected and shall conform to all 
applicable sections of these Specifications. 

 
J. The indirectly heated thermal dryer will be of the dual counter-rotating 

shaft design in which thermal fluid circulates within hollow wedge shaped 
paddles to provide indirect heating of the dewatered cake.  

 
K. Multiple temperature sensors shall be provided to monitor the temperature 

of the sludge at various locations along the dryer bed. A temperature 
sensor shall also be required to monitor the feed inlet conditions. 
Residence time of the sludge in the dryer shall be adjustable by changing 
the height of a product discharge weir.  

 
L. To withstand the abrasive nature of drying municipal biosolids, the dryer 

paddles and trough shall have an applied hard surfacing as described 
herein.  

 
M. All manufactured items provided under this Section shall be new, of 

current manufacture, and shall be the products of reputable manufacturers 
specializing in the manufacture of such products. 

 
2.3 WET CAKE FEED PUMP  
 

A. Two progressive cavity feed pumps (One installed, one as spare) shall be 
provided to transfer dewatered sludge from the storage hopper to the 
dryer. The pump shall be manufactured by Seepex, Moyno, Netzsch, or 
equal.  

 
B. The pumps shall be of the heavy duty, positive displacement, progressing 

cavity type with a gear joint or pin joint drive train. The drive train shall 
be firmly supported by heavy duty bearings integral to the pump. The 
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D. The System Supplier shall be responsible for the design, and specification 
of the interconnecting piping, valves, and insulation (hot oil supply and 
return) between the thermal oil heater and the drying equipment.  The 
Contractor shall be responsible for the supply and installation of the hot oil 
supply and return piping systems including insulation.  For purposes of 
estimating the interconnecting piping requirements, the System Supplier 
shall estimate for a total of not more than 100 linear feet between the 
interface of the thermal oil heater and the dryer. 

 
E. A thermal oil expansion tank with a nitrogen (inert gas) blanket shall be 

provided for the thermal oil heater unit and thermal oil heating loop.  The 
thermal oil expansion tank shall be provided complete with all connections 
and valves required for a functional system. 

 
F. The heater shall be of a forced circulation design. The coil shall be 

designed and stamped according to the specifications of the ASME 
Section I - Pressure Vessel Code for 650°F at 225 psig. The coils shall be 
hydro-tested at 375 psig. A minimum of 100 percent of the inner coil  
welds and 10 percent of the outer coil welds shall be x-ray inspected. The 
heater inlet and outlet connections shall be ANSI 300 pound flanged and 
shall be fitted with thermowells to monitor the heater inlet and outlet 
temperatures. Each individual coil outlet into the common supply heater 
shall contain a thermowell for monitoring of the individual coil 
temperature.  

 
G. The thermal oil heater shell shall be externally insulated with a minimum 

of 2 inches of mineral wool insulation, quilted on expanded metal and 
covered with an embossed aluminum outer cover to prevent heat loss 
radiation, accidental injuries due to high surface temperature, and 
overheating of the working environment. Surface temperature shall be less 
than 125°F when the system is operating at design conditions. 

 
H. The thermal oil heater shall be furnished with an approved OSHA ladder 

and handrail system for personnel access for operations, inspection, and 
maintenance.  The thermal oil heating system shall be furnished in 
accordance with OSHA, and other applicable safety codes, requirements. 

 
I. The thermal oil heater shall be furnished with a pressure relief valve 

connected to a 00# flanged valve sized and furnished in accordance with 
the requirements of ASME Section VII for the thermal oil liquid utilized. 

 
J. The System Suppler shall furnish heat loss calculations through the 

proposed insulation in order to quantify heat losses during thermal oil 
heater operation in order that adequate ventilation rates can be furnished 
within the thermal oil heater room. The System Supplier shall also furnish 
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D. Trough shall be designed and stamped in accordance with ASME Code 
Section VIII, Division I, with max. design temperature and pressure of 550 
degrees F at 125 psig. 

 
E. The cover shall be heat traced to reduce internal condensation during 

operation. 
 

F. The vaulted cover shall provide sufficient space to allow for the removal 
of vapors which are generated during the drying process. Average vapor 
velocities shall not to exceed 2 fps to minimize dust entrainment.  

 
G. The dryer cover and trough shall be equipped with the following: 

 
1. Trough, trough jacket, and vaulted bolted cover shall be 304/304L 

stainless steel for all process wetted parts.  
 

2. One round flanged inlet in cover for sludge feed located at the 
drive end. 

 
3. One round flanged recycle inlet in cover for sludge feed located at 

the drive end. 
 

4. Two maintenance man ways and inspection ports along one side of 
cover. 

 
5. One flanged outlet port for vapor removal located in the top cover. 

 
6. One rectangular bottom center discharge flange. 

 
7. Flanged connections for temperature, safety, and level sensors. 

 
8. A water injection manifold in the event of upset or emergency 

conditions and automatic valve actuation. 
 

9. Five thermowells for field installation of Supplier furnished 
temperature sensors. 

 
H. A deflagration prevention system consisting of chemical suppression for 

the protection of the dryer system and personnel shall be supplied and 
conform to NFPA 69, 652, and 654. The specific elements, sensors, 
controls and locations of the system will be confirmed by the Supplier 
upon confirmation of the Dryer System design. In general, the system will 
contain the following elements: 
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Motors will be 460 VAC/3 ph/60 Hz, UL listed, NEMA MG-1 for: 

 
1. Paddle dryer drive  

 
2. Lubrication pumps (2) for lube oil to main bearings  

 
Inverter rated motors are furnished for: 

 
1. Discharge conveyor drive 

 
2. Cooling conveyor drive 

 
T. The dryer frame shall be constructed from a steel painted construction by 

elongations of the end plates of the trough. A single mounting base shall 
be provided which is constructed of carbon steel for the dryer. The base 
shall include support for the jacketed trough, pedestals for the agitator 
pillow blocks, and a base for the drive assembly components. 

 
U. The dryer system shall be equipped with a stainless-steel duct to connect 

the exhaust gas discharge from the dryer hood to the condenser wet 
scrubber.  The duct shall be heat traced and insulated by the Contractor as 
specified by the System Supplier. 

 
2.8 DRYER DISCHARGE  CONVEYOR 
 

A. A covered dryer discharge screw conveyor shall be provided for the 
thermal dryer to transport dried product from the paddle dryer to 
downstream conveyance and handling equipment in the thermal drying 
system. The dryer discharge screw conveyor will consist of a single 
shafted auger designed for the mass and volumetric flow rates required 
based on the thermal dryer loading conditions. 

 
B. The dryer discharge screw conveyor shall have two inlet connections. The 

first connection shall be to the dryer discharge rotary valve. The second 
connection is to the bottom of the dryer and includes a manual slide gate.  

 
C. The dryer discharge screw conveyor shall be fabricated of Type 304L 

stainless steel for all product contact surfaces. The conveyor auger shall be 
fabricated with solid flights with a minimum material thickness of 
0.375 inches that are continuously welded on one side to the conveyor 
shaft.  

 
D. The dryer discharge screw conveyor drive shall consist of a 5 hp inverter 

duty 480VAC, 3PH, 60HZ TEFC electric motor rated for Class II, 
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Division II, Group G, hazardous area. The dryer discharge screw conveyor 
shall be designed for operation under variable speed conditions utilizing a 
variable frequency drive (VFD) to be furnished with the motor control 
center equipment for the thermal dryer system 

 
E. A speed reduction gear shall be provided with the drive assembly which 

shall be designed to produce an output speed in the conveyor sufficient for 
the volumetric transport requirements when operating under design 
conditions at appropriate bed loading conditions and design safety factors. 
The gear reduction assembly shall be suitable for AGMA Class II 
operation, by Falk or Dodge Corporation Type JSC, or approved equal.  

 
F. The dryer discharge screw conveyor shall be enclosed to avoid being an 

odor or dust source. Covers shall be fabricated from 1/8-inch (minimum) 
thickness.  Covers shall be bolted to the conveyor troughs with silicone 
rubber gasketing. 

 
G. The dryer discharge screw conveyor shall be equipped with external 

lubrication points. The lubrication points shall be readily accessible from 
either the operating floor level, or walkway platform if elevated. 

 
H. The dryer discharge screw conveyor shall be provided with a zero speed 

switch for monitoring movement of the conveyor auger screw. The zero 
speed switch shall detect if the auger has stopped rotating while the motor 
remains in operation. 

 
I. The dryer discharge screw conveyor shall be furnished with OSHA 

required safety guards and other required safety equipment.  
 
J. The dryer discharge conveyor shall be furnished with an emergency trip 

cord and safety switch. The cord shall run the full length of each conveyor 
on each side. The cable shall be plastic coated safety cable mounted 
through stainless steel eyebolts on 10 feet maximum centers. The trip 
switch shall immediately stop all conveyors when the switch is actuated. 
The switch shall have a NEMA 4X enclosure and switch. 

 
K. Dried material exiting the dryer discharge screw conveyor shall gravity 

discharge into inclined cooling screw conveyor.  
 
L. Carbon steel structural supports for the conveyor shall be provided by the 

system supplier. 
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mass and volumetric flow rates required based on the thermal dryer 
loading conditions. 

 
B. Dried material exiting the dryer discharge screw conveyor shall gravity 

discharge into a cooling screw conveyor. The cooling conveyors shall be 
capable of receiving the dried bio-solids at a maximum temperature of 
260°F (normal 240°F) and cooled to a temperature of less than 120°F. The 
cooling conveyor shall be jacketed cooled with a minimum cooling water 
flow of 30 gpm of non-potable water at 75°F or less. 

 
C. The cooling conveyors shall consist of a single shafted 14-inch auger. The 

conveyors shall be fabricated of Type 304L stainless steel for all product 
contact surfaces. The conveyor auger shall be fabricated with solid flights 
with a minimum material thickness of 0.375 inches that are continuously 
welded on one side to the conveyor shaft. 
 

D. The inclined cooling screw conveyor shall be designed for operation under 
variable speed conditions utilizing a variable frequency drive (VFD) to be 
furnished with the motor control center equipment for the thermal dryer 
system. 

 
E. The inclined cooling screw conveyor shall be enclosed to avoid being an 

odor or dust source. Covers shall be fabricated from 1/8-inch (minimum) 
thickness Type 316 stainless steel.  Covers shall be bolted to the conveyor 
troughs. 

 
F. The inclined cooling screw conveyor shall be furnished with OSHA 

required safety guards and other required safety equipment. 
 

G. Structural supports shall be provided for the conveyance equipment and 
shall be designed by a currently licensed Professional Engineer in the 
State of Washington.  Design calculations for the conveyor structural 
support shall be included in the submittal package. 

 
2.11 FINES SEPARATION AND RETURN SYSTEM 
 

A. The thermal drying system shall be supplied with a fines separation and 
return system to classify dried product prior to final product conveyance to 
product handling area, with reject materials returned via screw conveyors 
via a rotary valve air lock at the inlet of the Paddle Dryer for recycling 
into the dryer. The fines separation and return system shall consist of a 
vibrating screen, a fines return conveyor, a rotary valve, and related 
accessory equipment required for this processing step. 
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B. A vibrating screen shall be provided with at least two screening decks to 
classify dried product into at least three classifications:  (1) Oversize; 
(2) Midsize product; and (3) Undersize.  Product larger than 6.0-mm shall 
be classified by the vibrating screen as Oversize. Product smaller than 
0.5 mm shall be classified by the vibrating screen as Undersize. Product 
between 0.5 mm and 6.0 mm shall be classified as Midsize Product and 
shall be discharged to the inclined cooling screw conveyor. Screened 
undersized and oversized product is returned to dryer inlet via screw 
conveyors.  

 
C. Undersize product (< 0.5 mm) and oversize product (>6 mm) shall be 

returned to the paddle dryer via an inclined tubular screw conveyor 
system.  The fines return conveyor shall include full size flanged inlet and 
outlet connections in the cover and trough to receive material from the 
vibrating screen and discharge material to the paddle dryer inlet. 

 
D. The fines return conveyor shall be enclosed to avoid being an odor or dust 

source. Covers shall be fabricated from 1/8-inch (minimum) thickness 
Type 316 stainless steel. Covers shall be bolted to the conveyor troughs. 

 
E. Structural supports shall be provided for the conveyance equipment and 

shall be designed by a currently licensed Professional Engineer in the 
State of Washington.  Design calculations for the conveyor structural 
support shall be included in the submittal package. 

 
2.12 THERM AL OIL  HEATING S YSTEM EXHAU ST STACK 
 

A. An exhaust stack shall be provided to collect exhaust gases and provide a 
single point of discharge from the thermal oil heating system.  The thermal 
oil heating system exhaust stack shall extend to a height as required to 
meet the air permit requirements, but not less than 10-feet above the dryer 
building roof. For purposes of estimating exhaust stack costs a stack 
height of not less than 40-feet shall be utilized. 

 
B. The exhaust stack shall be constructed of corrosion resistant series 316L 

stainless steel and shall have a minimum thickness of 1/8 inch. The stack 
design shall account for thermal expansion, wind, snow and earthquake 
loads present at the site. 

 
C. Stack shall include two sampling ports on diameter 90 degrees apart. 

Location of the centerline of these ports shall be at least 2.5 feet from the 
stack exit or other flow disturbances and at least 10 feet downstream of 
any bends, inlets, constrictions, abatements equipment, straightening 
vanes, or other flow disturbances.  The stack port locations and 
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construction shall comply with the requirements of 40 CFR, Part 60, 
Appendix A. 

 
D. Sampling ports shall be a minimum 4-inch nominal diameter, standard 

industrial flanged pipe. Ports shall be installed flush with interior stack 
wall and shall extend outward from exterior stack wall no less than three 
inches and no more than eight inches. 

 
2.13 INSTRUMENTAT ION AND CONTROLS 
 

A. The Supplier shall furnish instrumentation and associated equipment as 
specified herein and as required for proper operation, control, safety, 
monitoring, and alarming functions related to the Biosolids Drying 
System.  All mounting hardware, cable, and supports for the instruments 
including 316 stainless steel fasteners shall be provided by the Supplier.  
Al l instrumentation components shall  be rated for the environment in 
which they will be located, with minimum NEMA 4 rated enclosures. 

 
B. All elements of the Instrumentation and Control System shall be tested to 

demonstrate that the total system satisfies all of the requirements of this 
Specif ication. 
 

C. Like items of equipment provided hereunder shall be the end products of 
one manufacturer in order to achieve standardization for appearance, 
operation, maintenance, spare parts, and service.  All components, 
assemblies, and wiring shall conform to the requirements of the National 
Electric Code.  Panels shall be listed and labeled in a manner acceptable to 
the Washington State Department of Labor and Industries.   
 

D. Control of the Drying System equipment shall be by a local control panel, 
equipped with an Allen Bradley ControlLogix Programmable Automation 
Controller (PAC).  PLC shall be configured with Allen Bradley Modbus 
TCP server instruction blocks. All SCADA data (setpoints and status 
information) shall be presented in contiguous DINT arrays made 
accessible via the Modbus TCP instruction blocks. Analog values shall be 
scaled to hundredths of Engineering Units (e.g., 125.78 degrees would be 
represented as an integer value of 12578). 
 

E. All controls and instruments shall fail into a safe condition.  The controls 
shall be designed such that the biosolids drying system cannot operate 
unless the controls are energized, nor can they operate with any defective 
controls.  Upon PLC failure, the biosolids drying system components shall 
shut down in a safe manner and generate an alarm to the plant SCADA 
system. 
 







City of Sumner 
Biosolids Modernization Project Biosolids Drying Equipment Procurement 
G&O #22446 11650A-33 

2. High dryer vapor temperature. 
 

3. High condenser water level. 
 

4. High product cooler discharge temperature. 
 

5. All motor overloads. 
 

6. High/low level on dryer feed hopper. 
 

7. Zero speed on conveyor(s). 
 

8. High condenser outlet temperatures. 
 

9. High dryer amps. 
 
2.14 MOTORS 

A. All  motors furnished shall be a standard horizontal, squirrel caged, TEFC 
electric induction motor meeting NEMA MG-1 and other applicable 
NEMA, ANSI, and IEEE standards and shall be suitable for use in a 
corrosive environment.  Motor shall be constructed with Class F insulated 
windings, B 30,000 anti-friction bearings, cast iron frame and end bells.  
The motors shall be suitable for 460 volts AC, 3 phase, 60 Hertz, or 
120 volt AC, single phase power supply.  The motor service factor shall 
not be used in determining a non-overload condition.  The motor torque 
shall be adequate for all operating conditions. 

 
B. The motor windings shall be provided with thermal detection switches 

(normally closed) embedded in each phase of the motor windings, 
Detectors shall be suitable for operation with 120 volt AC and 24 volt DC 
control circuits, Klixon or equal.  These sensors shall have insulated 
conductor leads brought to the motor terminal box and shall be suitable for 
wiring as a permissive in the motor starting circuit. 

 
C. Motors shall be recognized or labeled and listed by a recognized electrical 

testing laboratory approved by the Washington State Department of Labor 
and Industries, or the motor shall be specifically approved by the 
Washington State Department of Labor and Industries for installation on 
the project. 

 
D. Motors shall meet the efficiency requirements of the Washington State 

Energy Code (Washington Administrative Code, Title 51, Chapter 51-11) 
Table C405.8(1), regardless of whether or not a particular motor is 















City of Sumner 
Biosolids Modernization Project Biosolids Drying Equipment Procurement 
G&O #22446 11650A-40 

5. Alarm log and display generation. 
 

6. Man-machine interface. 
 

B. All field instrumentation and controls that are an integral part of the 
System equipment being tested shall also be tested. 

 
C. Any defects in the equipment or operating controls or failure to meet the 

requirements of the specification shall be promptly corrected at no 
additional cost to the OWNER. 

 
3.6 INTEGRATED SYSTEM TESTS 
 

A. Upon successful completion of the Mechanical and Control System Tests, 
an integrated system test using as much field equipment as possible shall 
be performed. 

 
B. The integrated systems test shall demonstrate successful functioning of the 

System and all its elements and software capabilities through planned test 
cases with actual system on-line operating conditions. 

 
C. All process and control functions shall be tested, as well as designated 

combinations and logical sequence. 
 

D. Operation of I/O peripherals shall be checked out. 
 

E. During the integrated system test, the System shall process dewatered 
sludge and demonstrate that the System can function continuously and 
reliably and produce a granular dried product. The Owner shall be 
responsible for supplying dewatered sludge required for initial startup. 

 
F. The System Supplier shall notify the Owner at least 96 hours prior to the 

integrated systems test so that the Owner can arrange for supplying 
dewatered sludge to the system during the test period. 

 
G. All completed tests, malfunctions, corrective measures and downtime shall 

be chronologically logged. 
 

H. The integrated system test shall be completed before the System Supplier 
conducts the Process Performance Test as specified in Article 3.07 of this 
Section. 

 
I. During the integrated system test, the System Supplier shall provide all 

personnel to operate the system to perform the test and analyze samples. 
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J. The Integrated System Test shall consist of at least 3 consecutive, 8-hour 
days of system operation. 

 
3.7 PROCESS PERFORMANCE TEST AND GUARANTEES  

 
Performance test and guarantees shall be as described in section 01800-1.5(F). 

 
 

*** END OF SECTION ***  
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B. The Biosolids Drying System shall be of a fully automated design capable 
of operating unattended and capable of automatic shutdown when 
required. 
 

C. The dryer shall be manufactured by the Supplier. 
 

D. The Supplier shall guarantee performance of the complete system. 
 

E. The Supplier shall deliver the Biosolids Drying System to the General 
Contractor within the timeframe specified herein. 
 

F. Supplier shall minimize fugitive odor and dust emissions by proper design 
and ventilation of the equipment to meet the indoor air quality 
requirements of Chapter 296-841 WAC. 
 

G. The Supplier shall design and supply a system complete, including but not 
limited to instrumentation, fasteners, and interconnecting equipment, 
including all interconnecting air ductwork and chutes, whether or not 
called for in the Contract Specifications.  Any omission of required 
equipment from this Specification shall not relieve the Supplier of his 
responsibility for the satisfactory operation of the Biosolids Drying 
System specified.  Consequently, the Supplier shall be responsible for the 
various details and any special construction which may not be specifically 
detailed or called for, but is necessary to properly install and place into 
successful and continuous operation the Biosolids Drying System 
specified herein.  
 

H. The Supplier shall furnish a complete Instrumentation and Control system 
for the Biosolids Drying System.  The system shall include all materials 
and documentation required to install, test and place in operation a 
complete and operable instrumentation and control system as specified. 
The system shall include all measuring elements, control devices, signal 
converters, transmitters, local control panels, digital hardware and 
software, operation workstations, and communication networks to provide 
the functions indicated. 
 

I. The Contractor shall provide power, control and interconnecting wiring 
between the equipment and control panels. The contractor shall field 
mount all field instrumentation supplied by the Supplier at defined 
locations. 
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J. Items to be supplied with the system are defined in detail in Part 2 of these 
Specifications and shall include, but not be limited to the following: 

 
1. A thermal oil system suitable for operation with natural gas, as 

well as, a natural gas and digester gas burned simultaneously. A 
thermal fluid cooler will also be included to cool the system during 
shutdown. Control equipment shall be included with the system. 

 
2. Indirect thermal oil heated Paddle Dryer to produce Class A dried 

biosolids. 
 
3. Explosion protection and fire prevention systems, in accordance 

with NFPA 68, provided for all System components.  
 

4. An off-gas handling system to condense and cool the off-gas from 
the dryer and to facilitate odor control. Off-gas from the dryer shall 
be shall be ventilated through the existing biofilter odor control 
system. 

 
5. Fines screening and product recycle system. 

 
6. One (1) Cake feed pump and one (1) uninstalled spare pump for 

use with the existing 50 cubic foot wet cake feed hopper with live 
bottom, to be used for the new paddle dryer system. 

 
7. Product cooling conveyor. 

 
8. Valves and dampers (motorized, pneumatic and manual) required 

for process control and isolation. 
 

9. All electrical, instrumentation, and control equipment as specified 
herein and including the following:   

 
a. Electrical system components including motors, conduit 

and wiring to junction boxes (single point connections) on 
skid mounted equipment. 

 
b. Instrumentation and controls including control panels, 

PLCs, field instruments, conduit and wiring to junction 
boxes (single point connections) on skid mounted 
equipment. 

 
10. Access provisions including platforms, catwalks, ladders, handrails 

and stairways. 
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11. Equipment not appearing herein, but necessary for the complete 
system are not eliminated by reason of such omission and shall be 
provided by the Supplier unless specifically noted as being 
supplied by others. 

 
12. SUPPLIER SCOPE EXLUDES motor control centers, electrical 

power panels and variable frequency drives associated with the 
dryer system. 

 
1.3 RELATED WORK SPECIFIED ELSEWHERE  

Section Item 
01110 Summary of Work 
01190 Reference Standards 
01300 Submittals 
01800 Testing, Commissioning, and Training 
11000 General Requirements for Equipment 
11010 Vibration and Critical Speed Limitations 
Division 13 Special Construction 
Division 15 Mechanical 
Division 16 Electrical 
 

1.4 SUBMITTALS  

The Supplier shall provide submittals as specified herein and in accordance with 
Sections 01110, 01300, and 11000 of these Specifications. 
 

1.5 WORK BY OTHERS AND COORDINATION WITH OTHERS  
 

A. The Biosolids Drying System, specified herein, shall be installed by the 
Contractor.  The Supplier shall supervise the installation of the biosolids 
drying equipment.  
 
The Supplier is not required to be on site during the entire construction 
process, but shall be available by telephone to provide installation support 
and answer questions during normal business hours (U.S. Pacific Time).  

 
B. The equipment shall be unloaded at the plant site by the Contractor. 
 
C. The Supplier shall design and furnish to the Contractor all components 

necessary for installation of the electrical systems that are an integral part 
of the Biosolids Drying System. The Supplier shall coordinate with the 
Contractor size, location, and routing of all power conduits, raceways, 
cable trays, and other necessary items.  Conduits, raceways, wire ways, 
and other appurtenances on skid mounted equipment and on the dryer 
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equipment, instruments and motors shall be provided by the Supplier 
connected to junction boxes and shall be routed in neat, organized 
groupings next to structural components, such that no field wiring will be 
required between the junction box and its associated component on the 
dryer equipment or other skid mounted equipment.  The Contractor shall 
provide conduits, raceways, wire and other appurtenances not provided by 
the Supplier between skid mounted equipment, the dryer equipment and 
other free-standing equipment.  The Contractor shall provide grounding 
and bonding of all equipment and electronic controls.  The Contractor 
shall supply all power distribution equipment including motor control 
centers for all motors which are not integral to valve operators or other 
final control elements, with starters and variable frequency drives and the 
conduit and wiring to junction boxes on skid mounted equipment and the 
dryer equipment, and directly to free standing equipment.  The Contractor 
shall furnish the types of motor controllers (size and type) needed for the 
dryer system using the approved Suppliers submittal details (motor list and 
single line diagrams). 

 
D. The Supplier shall design piping systems that are an integral part of the 

Biosolids Drying System.  Piping on skid mounted equipment and the 
dryer equipment, shall be installed by the supplier routed in neat, 
organized groupings next to structural components.  Interface for utility 
connections shall be located on skid mounted equipment, the dryer 
equipment, or at other free-standing equipment and shall be clearly 
indicated on all drawings submitted.  The Supplier shall provide piping 
and supports from the interface point to the Biosolids Drying System 
components.  The Contractor shall provide piping and supports to the 
interface point from utility connections and from the dryer equipment and 
other skid mounted or free-standing equipment interface points.  Supplier 
will be responsible for cake pump discharge piping design and supply. 

 
E. The Biosolids Drying System digital control system shall interface with 

the WWTP control system over a Modbus/TCP local area network data 
link.  The two control systems shall exchange data such as equipment 
status, flow rates, alarms, etc.  The Biosolids Drying System; however, 
shall only be controlled from the Biosolids Drying System digital control 
system. 
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10. Operation: 24 hours/day, Monday morning 
start-up through Friday afternoon 
shutdown. 

 
C. The maximum evaporation rate and the minimum turndown evaporation 

rate for the proposed system shall be declared in Attachment A of the Bid 
Proposal. 
 

D. Fuel for the dryer shall be natural gas and/or a blend of digester gas and 
natural gas burned simultaneously.  The maximum ratio of digester gas to 
natural gas, which the proposed system can operate at to meet these 
specifications, shall be declared in Attachment A of the Bid Proposal. 

 
E. The Biosolids Drying System area NEC classification shall be as follows: 

 
1. Biosolids Drying Room (beyond a 10-foot envelope around the 

main dryer): Unclassified (NFPA 820-2020, Table 6.2(b), Row 1d) 
 

2. Biosolids Drying Room (inside a 10-foot envelope around the 
main dryer and ancillary equipment handling dry product): Class 
II, Division 2, Group G (NFPA 820-2020, Table 6.2(b), Row 1c) 

 
3. Within equipment processing combustible particulate solids (e.g., 

dried product conveyance/recycle, dried product storage): NEC 
Classification Class II, Division 1, Group G (NFPA 820-2020, 
Table 6.2(b), Row 1b) 

 
F. The Biosolids Drying System shall be designed to meet the requirements 

of the latest edition of the following NFPA Standards: 
 

1. NFPA 30, Flammable and Combustible Liquid  
 

2. NFPA 68, Standard on Explosion Protection by Deflagration 
Venting 

 
3. NFPA 652, Standard on the Fundamentals of Combustible Dust 

 
4. NFPA 654, Standard for the Prevention of Fire and Dust 

Explosions from the Manufacturing, Processing, and Handling of 
Combustible Particulate Solids 

 
5. NFPA 820, Standard for Fire Protection in Wastewater Treatment 

and Collection Facilities 
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F. The System Supplier shall supply all motors and drive components for this 
equipment. Motors shall be suitable for continuous operation and shall be 
of sufficient horsepower, exclusive of the service factor, to operate the 
equipment over its full operating range, including startup loads, without 
overloading. Motor lubrication may be either grease or oil type. 

 
G. Unless otherwise specified, all bearings shall be designed with an 

AFBMA L -10 life of at least 100,000 hours. 
 

H. All manual valve shall be operable without the need of ladders or climbing 
on equipment in an unsafe manner.  

 
I. Al l parts of the equipment furnished shall, be designed and constructed for 

the maximum stresses occurring during fabrication, transportation, 
installation, testing, and all conditions of operation. All materials shall be 
new, and both workmanship and materials shall be entirely suitable for the 
service to which the units are to be subjected and shall conform to all 
applicable sections of these Specifications. 

 
J. The indirectly heated thermal dryer will be of the dual counter-rotating 

shaft design in which thermal fluid circulates within hollow wedge shaped 
paddles to provide indirect heating of the dewatered cake.  

 
K. Multiple temperature sensors shall be provided to monitor the temperature 

of the sludge at various locations along the dryer bed. A temperature 
sensor shall also be required to monitor the feed inlet conditions. 
Residence time of the sludge in the dryer shall be adjustable by changing 
the height of a product discharge weir.  

 
L. To withstand the abrasive nature of drying municipal biosolids, the dryer 

paddles and trough shall have an applied hard surfacing as described 
herein.  

 
M. All manufactured items provided under this Section shall be new, of 

current manufacture, and shall be the products of reputable manufacturers 
specializing in the manufacture of such products. 

 
2.3 WET CAKE FEED PUMP  
 

A. Two progressive cavity feed pumps (One installed, one as spare) shall be 
provided to transfer dewatered sludge from the storage hopper to the 
dryer. The pump shall be manufactured by Seepex, Moyno, Netzsch, or 
equal.  
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available. The system controls shall also automatically modulate gas flows 
as required to meet varying load requirements.  The digester gas and 
natural gas supply pressure at the thermal oil heater shall be 5 psig and 
2 psig, respectively, minimum regulated pressure. 

 
D. The System Supplier shall be responsible for the design, and specification 

of the interconnecting piping, valves, and insulation (hot oil supply and 
return) between the thermal oil heater and the drying equipment.  The 
Contractor shall be responsible for the supply and installation of the hot oil 
supply and return piping systems including insulation.  For purposes of 
estimating the interconnecting piping requirements, the System Supplier 
shall estimate for a total of not more than 100 linear feet between the 
interface of the thermal oil heater and the dryer. 

 
E. A thermal oil expansion tank with a nitrogen (inert gas) blanket shall be 

provided for the thermal oil heater unit and thermal oil heating loop.  The 
thermal oil expansion tank shall be provided complete with all connections 
and valves required for a functional system. 

 
F. The heater shall be of a forced circulation design. The coil shall be 

designed and stamped according to the specifications of the ASME 
Section I - Pressure Vessel Code for 650°F at 225 psig. The coils shall be 
hydro-tested at 375 psig. A minimum of 100 percent of the inner coil 
welds and 10 percent of the outer coil welds shall be x-ray inspected. The 
heater inlet and outlet connections shall be ANSI 300 pound flanged and 
shall be fitted with thermowells to monitor the heater inlet and outlet 
temperatures. Each individual coil outlet into the common supply heater 
shall contain a thermowell for monitoring of the individual coil 
temperature.  

 
G. The thermal oil heater shell shall be externally insulated with a minimum 

of 2 inches of mineral wool insulation, quilted on expanded metal and 
covered with an embossed aluminum outer cover to prevent heat loss 
radiation, accidental injuries due to high surface temperature, and 
overheating of the working environment. Surface temperature shall be less 
than 125°F when the system is operating at design conditions. 

 
H. The thermal oil heater shall be furnished with an approved OSHA ladder 

and handrail system for personnel access for operations, inspection, and 
maintenance.  The thermal oil heating system shall be furnished in 
accordance with OSHA, and other applicable safety codes, requirements. 

 
I. The thermal oil heater shall be furnished with a pressure relief valve 

connected to a 00# flanged valve sized and furnished in accordance with 
the requirements of ASME Section VII for the thermal oil liquid utilized. 
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2.6 THERMAL OIL RECIRCULA TION PUMP  
 

A. Two thermal oil recirculation pumps (one duty and one standby) shall be 
furnished to provide recirculation of thermal oil from the thermal oil 
heater to the dryer. The thermal oil pumps shall be configured such that 
the any one (of the two) thermal oil recirculation pumps can serve the 
operating thermal dryer while the remaining pump is either not in service, 
or removed from service for maintenance. 

 
B. The thermal oil recirculation pump shall be a low-pressure centrifugal 

pump specifically designed for pumping thermal oil fluids under the 
service conditions required for the thermal drying system and suitable for 
operation with thermal oil temperatures up to 450°F. 

 
C. The thermal oil recirculation pump shall be supplied with mechanical seals 

designed for thermal oil fluid use to assure long-life and maintenance free 
operation of the pumping equipment. 

 
D. The thermal oil recirculation pump shall be mounted on a common base 

plate complete with coupling, coupling guard, and TEFC motor. 
 

E. The thermal oil recirculation pump shall be designed to operate under the 
flow and pressure requirements sufficient to circulate the required 
minimum quantity of thermal oil required to the meet the thermal dryer 
evaporation requirements. 

 
F. The thermal oil recirculation pump shall be furnished with a pump 

discharge pressure gauge (0 to 160 psig operating range); pump suction 
combination pressure/vacuum gauge (-30-inches Hg to 60 psig operating 
range); and 2-gauge air bleed valves. 

 
G. The thermal oil pumps, where not insulated to protect operating personnel, 

shall be provided with appropriately designed safety cages and/or guards 
to protect operating personnel from hot surfaces. 

 
2.7 AIR COMPRESSOR 
 

A. Two thermal oil recirculation pumps (one duty and one standby) shall be 
furnished to provide recirculation of thermal oil from the thermal oil 
heater to the dryer. The thermal oil pumps shall be configured such that 
the any one (of the two) thermal oil recirculation pumps can serve the 
operating thermal dryer while the remaining pump is either not in service, 
or removed from service for maintenance. 
 





City of Sumner 
Biosolids Modernization Project Biosolids Drying Equipment Procurement 
G&O #22446 11650B-23 

7. One connection for dryer hood pressure transmitter. Hood pressure 
shall be trended in the dryer control screens. 
 

8. One connection for dryer vapor relief complete with a 10-inch 
pneumatically actuated butterfly valve for emergency exhaust. 

 
G. The cover shall include explosion panels to vent dryer gasses. The panels 

shall be rated for 1.45 psig (0.1 barg). Explosion panels shall be designed 
in accordance with NFPA 68 guidelines and shall be ducted to outside the 
building. 

 
H. Deflagration protection for the dryer and personnel is to be provided by a 

relief panel and ducting to outside the building. The sizing of the panel 
and duct will be in accordance with NFPA 68 and ASTM-E 1226-10. 
Deflagration panels shall have an integral proximity switch in case of 
activation or failure.  

 
I. The assembly shall be a closed system to minimize air leakage throughout 

the system. The trough end heads shall be designed to permit vertical 
removal of agitator shafts. 

 
J. The paddle dryer cover and trough shall be insulated, except at the ends, to 

minimize heat loss to the operating area, maximize heat transfer to the 
product being dried, and to protect operating personnel from hot surfaces. 
At a minimum, the trough shall be provided with a 4-inch thickness of 
closed cell glass insulation and shall be banded to the trough.  The trough 
insulation system shall be covered with a 0.024-inch thickness (minimum) 
Type 304 stainless steel sheathing. The cover insulation system shall 
consist of a fiberglass fabric covered blanket, 1.5-inch minimum 
thickness, which attaches to the cover with tabs for ease of removal of the 
cover insulation system for maintenance. Sufficient insulation shall be 
provided to control surface temperatures to less than 125°F when the 
thermal drying system is in operation. 

 
K. The dryer shall be equipped with two counter-rotating agitator assemblies.  

Each agitator assembly shall have numerous discontinuous wedge-shaped 
paddles fabricated from 316/316L stainless steel. Paddles shall be hollow 
to permit flow of heating medium throughout. These paddles shall be 
mounted on a central hollow pipe which acts as the primary structural 
member of the agitator shaft. 

 
L. The agitator assemblies shall be designed, manufactured, inspected, tested, 

and stamped in accordance with ASME Code for Unfired Pressure 
Vessels, Section VIII, Division I, for 550°C at 125 psig.   
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M. All paddles shall have chromium carbide hard facing alloy weld applied 
on crowns (top rim), leading edge, and back mixing tabs. The paddles on 
the last 67 percent of the agitator will also have chromium carbide hard 
facing alloy weld applied on its sides to within 1 inch of the radius of the 
shaft. 

 
N. The interior of the trough shall be protected against abrasion with a 

nominal 1/8-inch thickness weld applied, chromium carbide alloy, 
extending up the trough side walls to a height equal to 1/2 of the paddle 
radius above the agitator centerline. 

 
O. The Non-drive end trunnion ends shall be arranged to allow for circulation 

of thermal fluid into and out of the agitator through a rotary joint. Shaft 
trunnions shall be provided with replaceable wear sleeves in the area 
where the shaft seals are located. 

 
P. Shafts seals shall consist of a mechanical face seal with air purge. Each 

shaft seal will require approximately 2 to 3 cfm of compressed air. A 
purge manifold shall be provided consisting of a pressure regulator, 
rotameter, and seal pressure gauge for each shaft seal. A pneumatically 
operated ball valve shall be supplied to provide compressed air to the shaft 
seals prior to the dryer operation. In addition, a common maintenance 
isolation valve shall be provided for each manifold. 

 
Q. Each agitator shaft shall be supported at its trunnion ends by self-aligning 

double row spherical roller bearings, minimum B-10 life of 100,000 hours, 
and mounted in split case pillow blocks.  Housings to be of cast iron with 
grease fitting for lubrication using high temperature grease. 

 
R. Agitator shafts shall be driven using a 60 TEFC High Efficiency motor 

mounted to a shaft-mounted reducer. The reducer shall be direct coupled 
to the drive agitator and shall transmit rotation and torque to the driven 
agitator through a set of spur gears rotating in an oil bath gear case. The 
motor shall be suitable for Class II, Division II, Group G, hazardous area. 

 
S. The product level inside the machine shall be controlled by a motorized 

adjustable overflow weir to maintain product level inside. Product shall 
discharge from the dryer over the motorized weir mounted on the side of 
the dryer. The weir height shall be capable of being manual adjusted while 
the dryer is in operation or put into an automatic mode to rise and lower 
based on the product temperature in the dryer. Controls shall be provided 
to indicate the weir height at the dryer control panel. Weir position is 
trended in the dryer control screen.  
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T. Product overflowing the side discharge weir will fall into a side discharge 
chute which shall be equipped with a hinged top inspection opening, a 
bolted front access panel, high level switch, thermocouple, and emergency 
deluge valve.  The temperature in the side overflow weir shall be trended 
in the dryer control screens.  

 
U. The dryer frame shall  be constructed from a steel painted construction by 

elongations of the end plates of the trough. A single mounting base shall 
be provided which is constructed of carbon steel for the dryer. The base 
shall include support for the jacketed trough, pedestals for the agitator 
pillow blocks, and a base for the drive assembly components. 

 
V. The dryer shall be equipped with a horizontal discharge screw conveyor 

direct mounted underneath the rectangular outlet flange of the discharge 
chute, to remove the product from the trough. The screw conveyor shall 
have a flanged connection to the dryer.  The spiral screw conveyor is 
equipped with two discharge outlets.  The dry product can be transported 
to either one of these product outlets.  One of the product outlets is 
connected to the cooling conveyor for post-processing of the dried sludge.  
The other outlet is an emergency outlet for off-spec product or in case of 
plant problems downstream of the dryer. Included with the discharge 
screw conveyor are two level switches to control the product level and air 
lock in the overflow section of the dryer. 

 
W. The dryer system shall be equipped with a stainless-steel duct to connect 

the exhaust gas discharge from the dryer hood to the condenser wet 
scrubber.  The duct shall be heat traced and insulated by the Contractor as 
specified by the System Supplier. 

 
2.9 DISCHARGE ROTARY VALVE  
 

A. Supplier shall provide a rotary airlock valve below the dryer side 
discharge chute to isolate the dryer from the product handling system. The 
rotary valve shall be designed in accordance with NFPA 69 for close 
clearance rotary valves. 

 
B. The open end rotor shall be constructed of 304 stainless steel and have 

adjustable/replaceable stainless steel beveled rotor tips. The housing of the 
rotary valve shall be cast iron with a hard chrome interior bore and end 
plates.  

 
C. The 8-vane rotary valve shall be driven by a 1 hp (approximate 

horsepower) TEFC inverter duty motor rated for Class II, Division II, 
Group G, hazardous area. The valve speed will be controlled by a variable 
frequency drive, supplied separately. 



City of Sumner 
Biosolids Modernization Project Biosolids Drying Equipment Procurement 
G&O #22446 11650B-26 

 
D. A zero-speed switch shall be provided to monitor the valve operation.  
 
E. The rotary valve shall have the ability to be gas purged if required. 

 
2.10 DRYER DISCHARGE CONVEYOR  
 

A. A covered dryer discharge screw conveyor shall be provided for the 
thermal dryer to transport dried product from the paddle dryer to 
downstream conveyance and handling equipment in the thermal drying 
system. The dryer discharge screw conveyor will consist of a single 
shafted auger designed for the mass and volumetric flow rates required 
based on the thermal dryer loading conditions. 

 
B. The dryer discharge screw conveyor shall have two inlet connections. The 

fi rst connection shall be to the dryer discharge rotary valve. The second 
connection is to the bottom of the dryer and includes a manual slide gate.  

 
C. The dryer discharge screw conveyor shall be fabricated of Type 304L 

stainless steel for all product contact surfaces. The conveyor auger shall be 
fabricated with solid flights with a minimum material thickness of 
0.375 inches that are continuously welded on one side to the conveyor 
shaft.  

 
D. The dryer discharge screw conveyor drive shall consist of a 5 hp inverter 

duty 480VAC, 3PH, 60HZ TEFC electric motor rated for Class II, 
Division II, Group G, hazardous area. The dryer discharge screw conveyor 
shall be designed for operation under variable speed conditions utilizing a 
variable frequency drive (VFD) to be furnished with the motor control 
center equipment for the thermal dryer system 

 
E. A speed reduction gear shall be provided with the drive assembly which 

shall be designed to produce an output speed in the conveyor sufficient for 
the volumetric transport requirements when operating under design 
conditions at appropriate bed loading conditions and design safety factors. 
The gear reduction assembly shall be suitable for AGMA Class II 
operation, by Falk or Dodge Corporation Type JSC, or approved equal.  

 
F. The dryer discharge screw conveyor shall be enclosed to avoid being an 

odor or dust source. Covers shall be fabricated from 1/8-inch (minimum) 
thickness.  Covers shall be bolted to the conveyor troughs with silicone 
rubber gasketing. 
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capable of receiving the dried bio-solids at a maximum temperature of 
260°F (normal 240°F) and cooled to a temperature of less than 120°F. The 
cooling conveyor shall be jacketed cooled with a minimum cooling water 
flow of 30 gpm of non-potable water at 75°F or less. 

 
C. The cooling conveyors shall consist of a single shafted 14-inch auger. The 

conveyors shall be fabricated of Type 304L stainless steel for all product 
contact surfaces. The conveyor auger shall be fabricated with solid flights 
with a minimum material thickness of 0.375 inches that are continuously 
welded on one side to the conveyor shaft. 
 

D. The inclined cooling screw conveyor shall be designed for operation under 
variable speed conditions utilizing a variable frequency drive (VFD) to be 
furnished with the motor control center equipment for the thermal dryer 
system. 

 
E. The inclined cooling screw conveyor shall be enclosed to avoid being an 

odor or dust source. Covers shall be fabricated from 1/8-inch (minimum) 
thickness Type 316 stainless steel.  Covers shall be bolted to the conveyor 
troughs. 

 
F. The inclined cooling screw conveyor shall be furnished with OSHA 

required safety guards and other required safety equipment. 
 

G. Structural supports shall be provided for the conveyance equipment and 
shall be designed by a currently licensed Professional Engineer in the 
State of Washington.  Design calculations for the conveyor structural 
support shall be included in the submittal package. 

 
2.13 FINES SEPARATION AND RET URN SYSTEM 
 

A. The thermal drying system shall be supplied with a fines separation and 
return system to classify dried product prior to final product conveyance to 
product handling area, with reject materials returned via screw conveyors 
via a rotary valve air lock at the inlet of the Paddle Dryer for recycling 
into the dryer. The fines separation and return system shall consist of a 
vibrating screen, a fines return conveyor, a rotary valve, and related 
accessory equipment required for this processing step. 

 
B. A vibrating screen shall be provided with at least two screening decks to 

classify dried product into at least three classifications:  (1) Oversize; 
(2) Midsize product; and (3) Undersize.  Product larger than 6.0-mm shall 
be classified by the vibrating screen as Oversize. Product smaller than 
0.5 mm shall be classified by the vibrating screen as Undersize. Product 
between 0.5-mm and 6.0 mm shall be classified as Midsize Product and 
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shall be discharged to the inclined cooling screw conveyor. Screened 
undersized and oversized product is returned to dryer inlet via screw 
conveyors.  

 
C. Undersize product (< 0.5 mm) and oversize product (>6 mm) shall be 

returned to the paddle dryer via an inclined tubular screw conveyor 
system.  The fines return conveyor shall include full size flanged inlet and 
outlet connections in the cover and trough to receive material from the 
vibrating screen and discharge material to the paddle dryer inlet. 

 
D. The fines return conveyor shall be enclosed to avoid being an odor or dust 

source. Covers shall be fabricated from 1/8-inch (minimum) thickness 
Type 316 stainless steel. Covers shall be bolted to the conveyor troughs. 

 
E. Structural supports shall be provided for the conveyance equipment and 

shall be designed by a currently licensed Professional Engineer in the 
State of Washington.  Design calculations for the conveyor structural 
support shall be included in the submittal package. 

 
2.14 THERMAL  OIL HEATING SYSTEM EXHA UST STACK 
 

A. An exhaust stack shall be provided to collect exhaust gases and provide a 
single point of discharge from the thermal oil heating system.  The thermal 
oil heating system exhaust stack shall extend to a height as required to 
meet the air permit requirements, but not less than 10-feet above the dryer 
building roof. For purposes of estimating exhaust stack costs a stack 
height of not less than 40-feet shall be utilized. 

 
B. The exhaust stack shall be constructed of corrosion resistant series 316L 

stainless steel and shall have a minimum thickness of 1/8 inch. The stack 
design shall account for thermal expansion, wind, snow and earthquake 
loads present at the site. 

 
C. Stack shall include two sampling ports on diameter 90 degrees apart. 

Location of the centerline of these ports shall be at least 2.5 feet from the 
stack exit or other flow disturbances and at least 10 feet downstream of 
any bends, inlets, constrictions, abatements equipment, straightening 
vanes, or other flow disturbances.  The stack port locations and 
construction shall comply with the requirements of 40 CFR, Part 60, 
Appendix A. 

 
D. Sampling ports shall be a minimum 4-inch nominal diameter, standard 

industrial flanged pipe. Ports shall be installed flush with interior stack 
wall and shall extend outward from exterior stack wall no less than three 
inches and no more than eight inches. 
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2.15 INSTRUMENTATION  AND CONTROLS 
 

A. The Supplier shall furnish instrumentation and associated equipment as 
specified herein and as required for proper operation, control, safety, 
monitoring, and alarming functions related to the Biosolids Drying 
System.  All mounting hardware, cable, and supports for the instruments 
including 316 stainless steel fasteners shall be provided by the Supplier.  
All instrumentation components shall be rated for the environment in 
which they will be located, with minimum NEMA 4 rated enclosures. 

 
B. All elements of the Instrumentation and Control System shall be tested to 

demonstrate that the total system satisfies all of the requirements of this 
Specification. 
 

C. Like items of equipment provided hereunder shall be the end products of 
one manufacturer in order to achieve standardization for appearance, 
operation, maintenance, spare parts, and service.  All components, 
assemblies, and wiring shall conform to the requirements of the National 
Electric Code.  Panels shall be listed and labeled in a manner acceptable to 
the Washington State Department of Labor and Industries.   
 

D. Control of the Drying System equipment shall be by a local control panel, 
equipped with an Allen Bradley ControlLogix Programmable Automation 
Controller (PAC).  PLC shall be configured with Allen Bradley Modbus 
TCP server instruction blocks. All SCADA data (setpoints and status 
information) shall be presented in contiguous DINT arrays made 
accessible via the Modbus TCP instruction blocks. Analog values shall be 
scaled to hundredths of Engineering Units (e.g., 125.78 degrees would be 
represented as an integer value of 12578). 
 

E. All controls and instruments shall fail into a safe condition.  The controls 
shall be designed such that the biosolids drying system cannot operate 
unless the controls are energized, nor can they operate with any defective 
controls.  Upon PLC failure, the biosolids drying system components shall 
shut down in a safe manner and generate an alarm to the plant SCADA 
system. 
 

F. The system supplier shall provide instrumentation and controls for the 
system equipment, with signals from the thermal fluid heater control panel 
to be sent to the main dryer panel for remote operation and control. The 
thermal fluid heater shall have local instrumentation panels for 
independent control. All wiring and electrical connections must be 
protected from moisture and dust to prevent shorts or failure. 
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electrical, and mechanical characteristics of the drives actually supplied.  
These motors shall comply with NEMA MG-1 Parts 30 and 31.  Motor 
insulation shall be rated for high dV/dt (2,000 volts minimum) for VFD 
operation.   

 
F. The motors shall be painted as specified herein.  Do not paint nameplates, 

drain holes, vent openings, or lubrication fittings. 
 
G. If  any motor fails during the warranty period, the Supplier shall replace 

the motor with a new motor.  Rewinding a failed motor shall not be 
acceptable. 

 
2.17 ACCESS PLATFORMS, WALKS AND STAIRWAYS  
 

A. The Supplier shall design and furnish access provisions consisting of 
access platforms, catwalks, ladders, handrails, stairways, and other 
necessary items as required to conform to OSHA and the NCBC and other 
applicable codes and regulations.  All access provisions shall be provided 
as required to allow convenient and unobstructed access to all areas of 
equipment requiring routine maintenance.  This shall include as a 
minimum access to items such as equipment drives, bearings, 
instrumentation nozzles, hatches, lubrication points, sampling points, 
inspection and access doors. 

 
B. Access to major equipment platforms shall be by stairs or ladders. 

 
C. Structural steel members shall be free standing and shall be supported 

from the floor slab only.  Anchoring structural supports to the building 
walls, columns, beams, or ceilings shall  not be allowed. 

 
D. Provide handrails around all areas requiring personnel access.  All 

handrails shall be three rail type, extruded aluminum, minimum tensile 
strength of 38,000 psi and minimum yield strength 35,000 psi.  Rails and 
posts nominal 1-1/2-inch diameter.  Post spacing maximum 5-feet.   

 
E. All metal grating provided shall be aluminum bar type grating, designed 

for foot traffic, 100 pounds per square foot minimum uniform service 
load, maximum deflection 1/4 inch.  Bearing bars shall be spaced at 
1-3/16-inch center-to-center, banding 3/16-inch minimum. 

 
F. Ladders shall be aluminum or galvanized steel sized for concentrated load 

of 250 pounds plus 30 percent impact on the rungs.  Maximum rung 
deflection shall be L/360.  Rungs shall be non-slip grip surface.  
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blasting or centrifugal wheel blast.  Prime with one coat of 
2.5 minimum DFT inorganic silicon primer.  Finish with two coats 
of 2.0 minimum DFT silicone acrylic. 

 
3. Thermal Coating #2 - For equipment with surface temperatures 

between 450 degrees F and 700 degrees F a thermal coating system 
shall be provided.  Prepare surface to receive coating by abrasive 
blasting or centrifugal wheel blast.  Prime with one coat of 
2.5 minimum DFT inorganic zinc primer.  Finish with one coat of 
2.0 minimum DFT silicone. 

 
B. Surfaces not requiring painting include non-ferrous and corrosion-resistant 

alloys, such as copper, bronze, Monel, aluminum, chromium plate, and 
stainless steel. 

 
2.21 THERMAL IN SULATION  
 

A. The exterior surface of all hot system components except for the dryer 
endheads, unless otherwise specified, shall be insulated as required to 
ensure that skin temperature of any part shall not exceed 125 degrees F.  
The insulation shall be covered with a jacket or cladding as specified 
herein. 

 
B. The insulation shall be chemically and thermally stable fiberglass with a 

maximum K factor of 0.90 at 600°F. 
 
2.22 MISCELLANEOUS  
 

A. All equipment, vessels, piping and ductwork in drying system handling 
dry material shall be bonded and grounded per NFPA.  Metal to metal 
bolted connections will be considered bonded.  Contractor shall install 
bonding jumpers. 

 
B. Minimum service factor of 1.5 for 24-hour continuous service based on 

motor horsepower shall be used for sizing gear drives. 
 

PART 3 EXECUTION  
 
3.1 GENERAL  
 

A. The Supplier shall review the existing building design and layout to ensure 
equipment may be installed as proposed.  The Supplier shall also perform 
testing as specified herein. 

 









City of Sumner 
Biosolids Modernization Project Biosolids Drying Equipment Procurement 
G&O #22446 11650B-41 

C. Any defects in the equipment or operating controls or failure to meet the 
requirements of the specification shall be promptly corrected at no 
additional cost to the OWNER. 

 
3.6 INTEGRATE D SYSTEM TESTS 
 

A. Upon successful completion of the Mechanical and Control System Tests, 
an integrated system test using as much field equipment as possible shall 
be performed. 

 
B. The integrated systems test shall demonstrate successful functioning of the 

System and all its elements and software capabilities through planned test 
cases with actual system on-line operating conditions. 

 
C. All process and control functions shall be tested, as well as designated 

combinations and logical sequence. 
 

D. Operation of I/O peripherals shall be checked out. 
 

E. During the integrated system test, the System shall process dewatered 
sludge and demonstrate that the System can function continuously and 
reliably and produce a granular dried product. The Owner shall be 
responsible for supplying dewatered sludge required for initial startup. 

 
F. The System Supplier shall notify the Owner at least 96 hours prior to the 

integrated systems test so that the Owner can arrange for supplying 
dewatered sludge to the system during the test period. 

 
G. All  completed tests, malfunctions, corrective measures and downtime shall 

be chronologically logged. 
 

H. The integrated system test shall be completed before the System Supplier 
conducts the Process Performance Test as specified in Article 3.07 of this 
Section. 

 
I. During the integrated system test, the System Supplier shall provide all 

personnel to operate the system to perform the test and analyze samples. 
 

J. The Integrated System Test shall consist of at least 3 consecutive, 8-hour 
days of system operation. 
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3.7 PROCESS PERFORMANCE TEST AND GUARANTEES 
 
Performance test and guarantees shall be as described in section 01800-1.5(F). 

 
 

*** END OF SECTION ***  



DIVISION 13  
 

SPECIAL CONSTRUCTION  

















DIVISION 15  
 

MECHANICAL  



City of Sumner 
Biosolids Modernization Project Biosolids Drying Equipment Procurement 
G&O #22446 15050-1 

SECTION 15050 

PROCESS PIPING SYSTEMS 

PART 1 GENERAL  

1.1 SCOPE 

The work specified in this Section describes all process piping including pipe, 
fittings, hoses, supports and accessories for the skid mounted Biosolids Drying 
equipment. 
 
The Supplier shall design piping systems that are an integral part of the Biosolids 
Drying System.  Piping on skid mounted equipment and the dehydration chamber 
shall be routed in neat, organized groupings next to structural components.  The 
Supplier shall also design piping necessary for connection to other utilities; such 
as, potable water, non-potable water, natural gas, and drains.  Interface for utility 
connections shall be clearly indicated on the drawings submitted.  The Supplier 
shall provide piping and supports from the interface point to the Biosolids Drying 
System components.  The Contractor shall provide piping and supports to the 
interface point from utility connections and from the dehydration chamber and 
other skid mounted or free standing equipment interface points.  Piping systems 
designs by Supplier are limited to those required for the Biosolids Drying System. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE  

Section Item 
01300 Submittals 
01800 Testing, Commissioning and Training 
Division 11 Equipment  
Division 15 Mechanical  
Division 16 Electrical  

 
1.3 STANDARDS FOR THE WORK  

Pipe and fittings shall be provided to produce complete, operable systems with all 
elements properly interconnected as shown in submittal schematic diagrams or to 
provide specified operations.  All piping shall be in accordance with the current 
Uniform Plumbing Code.  If the approved submittal drawings do not detail all items 
such as complete venting, etc., it is understood that this work shall be included as a 
part of this section and all costs included in the lump sum bid.  Piping systems and 
materials shall be new and without imperfections. 
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1.4 PIPE MATERIALS  

The materials to be utilized for the various pipe sizes and applications on the 
project shall be as follows, unless otherwise noted on the Drawings or herein: 
 
Process Abbr.  Inside (Above Ground) Outdoor Exposed 
Drain (<3") D Solvent Welded PVC Solvent Welded PVC 
Drain (>3") D Ductile Iron, FL Ductile Iron, FL 
Natural Gas  NG Steel, threaded ------- 
Non-Pot Water  NPW Solvent Welded PVC  Galvanized Steel 

 
1.5 SUBMITT ALS 

Submittal data shall be supplied in accordance with Section 01300 of these 
Specifications. 
 
Detailed installation drawings of all piping and connected equipment shall be 
submitted.  The drawings shall include all piping, valves, fittings, pipe support 
locations and types, seismic bracing, and appurtenances. 
 
Submit data to show that the following items conform to the Specification 
requirements: 

 
A. Pipe, fittings and accessories. 

 
B. Valves. 

 
C. Couplings and couplers. 

 
D. Pipe supports and seismic braces as required herein. 
 
Submit certified test reports as required herein and by the referenced standards. 

 
PART 2 PRODUCTS 

2.1 GENERAL  
 
Pipe sizes are nominal inside diameter unless otherwise noted. 
 
All materials delivered to the job site shall be new, free from defects, and marked 
to identify the material, class and other appropriate data such as thickness for 
piping. 
 
Acceptance of materials shall be subject to strength and quality testing in addition 
to inspection of the complete product.  Acceptance of installed piping systems 
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shall be based on inspection and leakage tests as specified in Part 3.12 of this 
Section. 

 
2.2 DUCTILE IRON PIPE AND FITTINGS  
 

A. GENERAL 

Ductile iron pipe shall be centrifugal cast pipe conforming to 
ANSI A21.51, AWWA C151, Class 52, unless otherwise noted, 
bituminous coated and cement mortar lined in accordance with 
ANSI A21.4/AWWA C104, unless otherwise noted.  All flanged spools 
shall be Class 53, as shall all piping where grooved couplings are used.  
Approved grooved couplings may be used instead of flanged spools and 
fittings.  
 
Pipe joints shall be flanged or grooved unless otherwise specified or 
indicated.  Mechanical joints shall comply with ANSI A21.11. 
 
Flanges shall comply with ANSI Bl6.1, Class 125.  Flange gaskets shall be 
full face.  Grooved couplings shall be Victaulic Style 31, Certainteed GB 
or equal and shall comply with AWWA C606. 
 
Fittings shall be cast iron or ductile iron and shall comply with ANSI 
A21.10, AWWA C110 or AWWA C153, bituminous-coated exterior and 
cement mortar lined, 250-psi minimum pressure.  Fittings and type of 
joints shall be the same as adjacent pipe joints.  
 

2.3 PVC PIPE AND FITTINGS  

All PVC pipe 3 inch and smaller shall be Schedule 80.  Pipe shall be constructed 
of material that meets or exceeds ASTM D2241-65T and D-1784-68T and 
Commercial Standard CS 256-63.  Joints shall be solvent weld with press fit.  
Fittings shall conform to ASTM D2466 and D2467 for socket type and ASTM 
D2464 for threaded pipe.  
 
All PVC pipe 4-inch and larger shall be PVC, Cast Iron pipe equivalent O.D., 
Class 150, D.R. 18, conforming to the requirements of ANSI/AWWA C900.  Pipe 
joints shall be gasketed.  Solvent-cement joints will not be acceptable.  Fittings 
for PVC pipe 4 inch and larger shall be ductile iron, as specified in Part 2.2 of this 
Section. 
 
Provisions for pipe expansion shall be as recommended by the pipe manufacturer. 
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Bolts for PVC pipe, where required, shall be 316 stainless steel, ASTM A193, 
Grade B8M, hex head with ASTM A194, Grade 8M hex nuts.  Washers of the 
same material shall be supplied. 

 
2.4 STEEL PIPE AND GALVANIZED STEEL PIPE  AND FITTINGS  

Steel pipe shall be general service, carbon steel pipe conforming to ASTM A53, 
Grade A, Type E.  Pipe shall be Schedule 40 with threaded and coupled fittings.  
Galvanized pipe and fittings shall be hot-dip galvanized.  

 
2.5 STAINLESS STEEL PIPE AND FITTINGS  

All stainless steel pipe larger than 2 inches in diameter shall be Schedule 10S and 
be manufactured from ASTM A240 annealed and pickled sheets and plates, Type 
316L, in accordance with ASTM A778.  Pipe shall be manufactured to nominal 
pipe sizes and wall thicknesses as listed in ANSI B36.19, Table 2.  All stainless 
steel pipe two inches and smaller in diameter shall be fabricated from 316L 
stainless steel pipe conforming to ASTM A312, and shall be Schedule 40S.  
Non-welded parts and pieces such as nuts, bolts, washers, supports, follower 
flanges and anchor bolts shall be made from 316 stainless steel.   

 
Stainless steel fittings shall be Type 316L and conform to ASTM A403.  All 
gaskets shall be 45 to 55 durometer (Shore A) neoprene. 

 
After fabrication, all stainless steel piping shall be passivated by immersion in a 
pickling solution of nitric and hydrofluoric acid.  Parts shall be free of iron 
particles or other foreign materials.  A final neutralizing rinse will complete the 
cleaning. 
 
All stainless steel pipe shall be butt-welded in accordance with the applicable 
standards.  In addition to the locations shown on the Drawings, expansion 
couplings shall be installed at a maximum spacing of 40 feet on all stainless steel 
pipe.  Approved grooved couplings, such as Victaulic IPS stainless steel grooved 
fittings may be used instead of butt-welding.  
 
The locations of the expansion couplings shall be determined by the Contractor 
prior to pipe fabrication and shall be subject to review and approval by the 
Engineer.  
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2.6 MISCELLANEOUS FITTINGS  

A. FLEXIBLE COUPLINGS 

Flexible couplings shall be as follows: 
 
Steel to Steel: Rockwell (Smith-Blair) Type 411, Dresser 

Style 38, or equal.  Middle ring and follower 
shall have fusion bonded epoxy coating. 

 
Steel to Cast Iron Rockwell (Smith-Blair) Type 433, 
or Ductile Iron: Dresser Style 62 or 162, or equal. 
 
Cast Iron to Cast Iron Rockwell (Smith-Blair) Type 431, 
or Ductile Iron to Dresser Style 53, or equal.  
 
PVC to PVC: General Rubber Corp.  Spool-type 

expansion joint with straight through tube, 
single arch and flanged ends, or equal. 

 
Harness lugs and tie bolts for harnessed joints shall comply with 
AWWA M-11, Third Edition and as shown on the Drawings.   

 
B. FLANGED COUPLING ADAPTERS 

Flanged coupling adapters shall be Rockwell (Smith-Blair) Type 912 
Dresser Style 127 or equal. 

 
C. ADAPTER FLANGES 

Adapter flanges for ductile iron pipe shall be manufactured of high 
strength ductile iron, ASTM A536, Grade 65-45-12.  Flange dimensions 
shall be in accordance with ANSI B16.1, 125-lb. pattern.  Gasket shall be 
Buna-N.  Set screws shall be AISI 4140, high strength, low alloy steel.  
The adapter flanges shall be Uni-Flange Series 400, or equal. 

 
D. GROOVED PIPE COUPLERS 

The couplers for steel pipe shall be Victaulic Style 44 for Type C collared 
end design. 
 
The coupler for ductile iron pipe shall be Victaulic Style 31. 
 
The gaskets shall be suitable for use in wastewater. 
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SECTION 15066 

PIPE AND CONDUIT SUPPORT SYSTEM 

PART 1 GENERAL  

1.1 DESCRIPTION OF WORK  

This Section specifies pipe and conduit hangers, brackets, and supports on the 
dehydration chamber and skid mounted equipment.  Pipe and conduit support 
systems shall be furnished complete with all necessary inserts, bolts, nuts, rods, 
washers, structural attachments, and other accessories as specified herein. 
 

1.2 RELATED WORK SPECIFIED ELSEWHERE  

Section  Item 
01300 Submittals 
01600 Materials and Equipment 
01800 Testing, Commissioning, and Training 
11000 Equipment General Conditions 
11650 Biosolids Drying System 
15050 Piping Systems 
15100 Valves 
16050 Basic Electrical Materials and Methods 
16130 Raceways and Boxes 
 

1.3 REFERENCES 

All pipe and conduit support materials and methods shall conform to the latest, 
applicable requirements of documents listed hereafter.  In case of conflict between 
this section and the listed documents, the requirements of this Section shall 
prevail. 
 
ANSI A13.1 Piping and Piping System 
ANSI B31.1 Power Piping 
ASME Boiler and Pressure Vessel Code 
ANSI/MSS SP-58 Pipe Hangers and Supports C Materials, Design and 

Manufacture  
ANSI/MSS SP-69 Pipe Hangers and Supports C Selection and Application 
SMACNA Seismic Restraint Manual C Guidelines for Mechanical 

Systems 
UPC Uniform Plumbing Code 
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All pipe clamps and hangers, including all accessories, shall be galvanized steel 
for indoor use and 316 stainless steel for outdoor use and submerged application.   
 
Pipe and conduit clamps and hangers shall be as manufactured by ITT Grinnell or 
equal and shall be as follows: 

 

Type 
Pipe Size 

(In.)  
Pipe 

Material  
Grinnell 
Figure 

Split Ring 3/4 to 6 All type 104 
Split Clamp 1/2 to 3 All type 138R 
Adjustable Ring 1/2 to 6 All type 97 
Adjustable Ring 1/2 to 4 Copper CT-269 
Adjustable Clevis 4 to 30 All type 260 
Pipe Clamp 4 to 18 All type 216 
Socket Clamp 4 to 24 Cast Iron 590 
Stanchion Saddle 4 to 12 All type 259 
Adjustable Saddle Support 3 to 24 All type 264 
Riser Clamp 2 to 8 All type 40 
Adjustable Pipe Roll 6 to 12 Stainless Steel 174 

 
2.4 STRUCTURAL ATTACHMENTS  

Structural attachments shall be concrete insert channels or individual inserts for 
new concrete, surface-mounted channel or individual inserts for existing concrete 
or where applicable, steel, roof plate supported attachments, complete with all 
accessories required.  All structural attachments including all accessories shall be 
galvanized steel for indoor use and stainless steel for outdoor use, and shall be 
provided by a single manufacturer.  Structural attachments shall be as measured 
by Unistrut Corporation or equal. 
 

2.5 PROTECTION SADDLES 

Protection saddles shall be used for protecting pipe insulation against damage at 
pipe supports or as shown on the Drawings.  The nominal thickness of covering 
shall be the same as that of pipe insulation.  The protection saddles shall be 
curved carbon steel plate and shall be ITT Grinnell Figure 160 through Figure 162 
or equal. 
 







DIVISION 16  
 

ELECTRICAL  
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General Description 

K-S Model Number 8W-580 
Weir Design Side weir: right side when viewed from discharge end 
Heat Transfer Surface Area  
 Jacket 144.5 ft.² 
 Agitator 436.6 ft.² 
 Total 581 ft.² 
Working Volume 146 ft.³ 
Heat Transfer Medium Thermal fluid 
Number of Zones One-zone 

Material of Construction 
Trough 304/304L SS with weld applied chromium carbide alloy surfacing full 

length. 
Trough Jacket 
Cover 

304/304L SS 
304/304L SS 

Agitators Process Side 316/316L SS with hard surfacing in selected areas. 
Agitators Shaft Carbon steel with 316SS clad with agitator's process contact material.  

No cladding in area of last 5 paddles (See "Agitators") 
 
Shaft Seal Housing 

 
316L SS 

Base Carbon steel 
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Design Pressure / Temperature 

Agitators Design  
Pressure 125 psig 
Temperature 550 °F 
Code Designed, constructed, tested and stamped in accordance with ASME 

Code, Section VIII, Division 1, Section VIII, Division 2, and National 
Board registered. 

Trough Jacket Design  
Pressure 125 psig 
Temperature 550 °F 
Code Designed, constructed, tested and stamped in accordance with ASME 

Code, Section VIII, Division 1 and National Board registered. 

  

Trough & Cover Process Side Design  
Nominal Operating Pressure -0.1 in. to -1 in. w.c. 
Design Pressure ± 13 in. w.c. 
Code Designed in accordance with established rules of sound engineering 

practice.  

Trough 

Side Discharge Opening 
Side Discharge Connections 
 
 

12 in. x 12 in. 
One 1 in.150 lb RFSO ANSI flange (Water spray) 
One 1/2 in FNPT (Thermocouple) 
One 1 1/2 in FNPT (Level Switch) 

Bottom Discharge Cleanout Opening Two 10 in x 7 in Clean-out openings w/Sliding cover. 
Jacket Type Segmented pipe 
Jacket Inlet Connections Two 2 in. 300 lb. RFSO ANSI flange 
Jacket Outlet Connections Two 2 in. 300 lb. RFSO ANSI flange 
Jacket Drain 
Thermocouple Connections 

Two 1/2 in 300 lb. Gate Valve with blind flange. 
Five 1 in. 150 lb. RFSO ANSI flange (one spare w/blind flange) 

Insulation Type 4 in. thick of closed-cell glass board insulation covered with 0.024 in. 
thick 304 stainless steel sheathing. The ends of the trough are not 
insulated. 

Hard surfacing  Trough hard surfaced full length with weld applied chromium carbide 
alloy, up to the top of paddles. Hard surface weld thickness shall be 1/8 
in. Weld material shall have an HRC hardness of 56-62. 
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Agitators 

Paddle Type Wedge shaped 
Paddle Arrangement 
 

Staggered 
 

 Weld applied chromium carbide alloy hard surfacing to be used in 
selected areas.  
 All paddles will have hard surfacing on the crown. Last 3/4 of the 
paddles will be hard surfaced and, on the sides and leading edge to 
within 1 inch of shaft.  
Leading face and edges of all tabs, transport blades and lifters will be 
hard surfaced. 
Shaft hard surfaced from non-drive end until the 5th from the last 
paddle. 

 

Cover 

Type Vaulted 
Feed Opening 
 

 One 8 in. 150lb. RFSO Flange) 

Vapor Opening 15 in x 20 in NR 
Access Hatches  Two 20 in Dia with hinged cover and six swing bolts with wing nuts. 

Includes safety lock. 304 SS. 
  
  
View Port One 6 in Flange mounted glass with wiper and 1/4 in NPT port rinse 

connection 
Gasket Deflagration duct connection 

Pressure transmitter Connection One 1/2 in NPT 
  
  
  
Instrument Spare Connection Two 1 in. 150 lb. RFSO ANSI flange w/blind flange. 
Explosion Relief Vents Burst panels with burst sensor and 304 ss flat support frames 
Explosion Relief Vents Qty. and Size 
Explosion Panel Limit Switch 

TBD  
One 1/2 in NPT 

Spray Connections Three 1 in 150 lb. RFSO ANSI flanges.  
Heat Tracing Location None 
Insulation By K-S- 1 ½ in. thickness (min.) of blanket insulation enclosed in 

silicone impregnated fiberglass cloth. Access hatches, view ports and 
cover stiffeners are not insulated. The ends of the cover are not 
insulated. 

Shaft Seals 

Type Four Mechanical face seal. (One flow meter, one pressure reducing 
valve and two pressure gages per seal)  

Packing Material Silicone elastomer. 

Purge Supply Manifolds Two Air purge with 1/2 in FNPT connection. 
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Rotary Joints 

Type Thermal fluid service, dual flow, self-supporting, rotating siphon pipe, 
ductile iron body & head with 300 lb. RF ANSI flange connections. 

Quantity Two 
Connection Inlet Two 2 in. 300 lb. RFSO ANSI flange 
Connection Outlet Two 2 in. 300 lb. RFSO ANSI flange 
Flexible Hose Quantity Four 
Flexible Hose Type 321SS 90 degree dog leg flexible metal hose assemblies with a 

304SS braided over sleeve, and carbon steel 300 lb. lap joint flange 
end connections. 

Manufacturer Kadant-Johnson or equal 

Bearings 

Type Spherical Roller, 100,000 hours minimum life if lubricated and 
maintained in accordance with O&Ms 

Housing Pillow Block C.I. Split Housing 
Lubrication Grease (high temperature, see O&Ms) Grease points run to 

accessible location. 

Drive  

Motor 60 HP TEFC, Inverter Duty  
Motor to Reducer Interface Direct coupled 
Reducer Type Planetary  
Reducer Vendor SEW, Rossi or equal 
Reducer Service Factor 1.25 min. 
Reducer to Shaft Interface Shrink Disk 
Shaft Speed: Approximate RPM 9 rpm 

Lubricants 

Type Standard industrial (see O&Ms) 

Gasketing 

Cover to Trough Silicone sponge rubber, off white 
End Heads 
Manifold Piping 

Silicone, white 
Spiral Wound 

  

Base 

Type Unitary construction with bearing and trough pedestals. 
Support Concrete Pillars not by K-S. 
Slope None 
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PRESSURE VESSEL DESIGN REPORT AND CALCULATIONS

D0732 8W-580 DRYER

Customer: City of Sumner, WA.

Design per ASME Code, Section VIII, Division 1, 2023 Edition & No Addenda

Design Data OD = 12.375 Shaft Outside Diameter (in)

P = 125 MAWP (psig) ID = 10.125 Shaft Inside Diameter (in)

T = 550 Temperature @ MAWP (Fo) t = 1.125 Shaft Wall Thickness (in)

-20 Minimum Design Metal Temperature (Fo) L = 185.938 Length of Paddles on Shaft (in)

125 Pressure @ MDMT (psig) PD = 32.000 Paddle Outside Diameter (in)

CA = 0 Corrosion Allowance (in.) HP = 60 Motor Horsepower

C/D = 24 Gear Centers (in) RPM = 8.9 Shaft Speed

Material Specifications

Ambient Operating Allowable Actual
(Sa) (Sb)

Shaft------------- SA106-Grade B/C 20,000 20,000 (psi) N/A N/A
N/A N/A

Trunnions-------SA350-Grade LF2 20,000 19,000 (psi) 9,344 6,020
10,674 3,506

Paddles---------SA240-316/316L 20,000 17,500 (psi) 4,047 2,989
10,674 2,303

Staybars------ SA479-316/316L 20,000 17,500 (psi) 9,344 1,102

Tests

Pneumatic Test per UG-100:     Pressure = Ph = 1.1 P x Sa/Sb = 138 (psig)

Other Tests: NONE See page two for exemptions.

Revision by Date
Prepared by Dave Boncher Date 4-Feb-25

Approved by Cumali Semetay Date 4-Feb-25

Q.C.Review by  Date  
 

A.I. Review by  Date    

Attachments

Beam 2D Computer Calculations for bending stresses for Job No.. D0499 6

Paddle Stress Analysis for Job No. D0732

Paddle Processor Model Number:

D0732-30001D, Rev. -

Component

Allowable Stresses

(CCW-Clockwise Shaft)

(AGITATOR ASSEMBLY)

Pilot Shoulder

Sleeve Shoulder
Gear/Bearing  Shoulder

Drive Shoulder

 

 

Drawing Nos.: 

Bending Stresses

Location

Main Shaft

Bearing Shoulder

Number of Pages:

Sleeve Shoulder

Impact Tests: 

Number of Pages:
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PRESSURE VESSEL DESIGN REPORT AND CALCULATIONS

SHELL (SHAFT) CALCULATION

PARAGRAPH UG-27(c)(1)

WHERE: S = MAXIMUM ALLOWABLE STRESS (psi) S = 20,000 (psi)
 R = INSIDE RADIUS OF SHELL (in) R = 5.0625 (in)
 E = JOINT EFFICIENCY E = 0.85

(1.0 if Spot Radiographed, 0.85 if not Radiographed)
P = DESIGN PRESSURE (psig) P = 125 (psig)

0.037 (in.)

1.125 (in.) THICKNESS RATIO = TS/(TN -c) = 0.033

PARAGRAPH UG-34(c)(2)

WHERE: d = C'BORE DIAMETER OF SHAFT (in) d = 10.375 (in)
S = MAXIMUM ALLOWABLE STRESS (psi) S = 19,000 (psi)
C = ATTACHMENT FACTOR [FIG.UG-34(h)] C = 0.33
E = JOINT EFFICIENCY E = 1.0
P = DESIGN PRESSURE (psig) P = 125 (psig)

0.483 (in.)

4.000 (in.)----------

THICKNESS RATIO = TH/(TN-c) = 0.121
NOTE: SHELL TO HEAD WELD IS IN ACCORDANCE WITH FIG. UW-13.2 (d).

BOTH THE SHAFT AND TRUNNIONS ARE EXEMPT FROM IMPACT TESTING PER PARAGRAPH UCS-66 (a), 
FIGURE UCS-66 (CURVE "B"),  AND FIGURE UCS-66.1, BASED ON THE FOLLOWING:

1/ THE THICKNESS LIMITATION FOR FLAT HEADS PER PARAGRAPH UCS-66(a)(1)(c) IS THE FLAT
HEAD THICKNESS DIVIDED BY 4.

2/ SINCE THE ACTUAL FLAT HEAD THICKNESS WILL NOT EXCEED 16" FOR ANY TRUNNION SIZE,
THE THICKNESS LIMITATION (GOVERNING THICKNESS) WILL NEVER EXCEED 4". (16"/4 = 4")

3/ MINIMUM DESIGN METAL TEMPERATURE FOR A 4" THICKNESS IS 890F PER TABLE UCS-66.

4/ A REDUCTION OF THE MDMT FOR RATIOS LESS THAN 0.350 OF 1400F IS ALLOWED PER
FIGURE UCS-66.1.

 
SINCE THE THICKNESS RATIO WILL NEVER EXCEED 0.350,  THE MINIMUM DESIGN METAL TEMPERATURE

WILL BE:  MDMT = 89 - 140 = -510F.               

NOTE THAT CARBON STEEL PADDLES ARE EXEMPT PER UG-20(f)(1)(b) FOR THICKNESS UP TO 1" AND
STAINLESS STEEL PADDLES ARE EXEMPT PER UHA-51(d)(1)(a) FOR PLATE & (d) FOR CASTINGS.

GOVERNING THICKNESS = TN = 

(AGITATOR ASSEMBLY)

MINIMUM  THICKNESS = TH = d (CP/SE)0.5 =

MINIMUM  THICKNESS = TS =PR/SE-0.6P

ACTUAL THICKNESS = TN = 

MINIMUM  THICKNESS = TS =PR/SE-0.6P =

(SEE NOTE NO. 2 BELOW)

IMPACT TEST EXEMPTIONS

THEREFORE, WE MAY STAMP ALL AGITATORS FOR -200F

MINIMUM  THICKNESS = TH = d (CP/SE)0.5 

HEAD (TRUNNION) CALCULATION
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PRESSURE VESSEL DESIGN REPORT AND CALCULATIONS

686 (lbs) 102 (lbs)

586 (lbs) N/A (lbs)

400 (lbs) N/A (lbs) 
17,704 (lbs) N/A (lbs)

N/A (in lbs)

GEAR REACTION FORCE IS CONSIDERED TO BE 50% OF THE TOTAL FULL LOAD TORQUE APPLIED AT
THE PITCH DIAMETER OF THE GEARS AND ACTING UPWARD ON THE SHAFT.

GEAR REACTION FORCE = FG = T/RG = 63,025HP/2RGN

WHERE: RG = PITCH RADIUS OF GEAR (in) RG = 12.000 (in)
N = AGITATOR SPEED (rpm) N = 8.9 (rpm)
HP = MOTOR HORSEPOWER HP = 60.0

GEAR REACTION FORCE = FG = T/RG = 63,025HP/2RGN= 17,704 (lbs)

FORCE AT TORQUE ARM CONNECTION ACTS UPWARD DUE TO CCW DIRECTION OF TORQUE 
RESISTANCE.  THIS TORQUE IS REDUCED BY CW DIRECTION OF MOMENTS DUE TO WEIGHTS OF
REDUCER AND MOTOR.  NET TORQUE ARM FORCE ACTS DOWNWARD AT SHAFT CENTER LINE.
(CALCULATIONS NOT SHOWN).

TORQUE ARM FORCE = FR = T - REDUCER MOMENT - MOTOR MOMENT/TORQUE ARM LENGTH = N/A (lbs)
(Acting at Shaft Centerline)

12.64 (lbs/in) 1.00 (lbs/in)

20.60 (lbs/in) 6.00 (lbs/in)

SHAFT WEIGHT = WS = 0.283 x 0.785(DC
2 - d 2) 

WHERE: DC = SHAFT O.D. W/CLADDING (in) DC = 12.625 (in)
d = SHAFT INSIDE DIAMETER (in) d = 10.125 (in)

12.64 (lbs/in)

PROCESS LOAD IS CONSIDERED TO BE 20% OF THE TOTAL FULL LOAD TORQUE PER SHAFT APPLIED AT
THE MIDPOINT RADIUS OF THE PADDLE AND ACTING AS AN UNBALANCED UNIFORM LOAD OVER THE 
LENGTH OF THE PADDLES.

PROCESS LOAD = WP = 0.2T/RPL = 0.2 x 63,025HPS/RPNL  
 

WHERE: RP = MEAN RADIUS OF PADDLE (in) RP = 11.094 (in)
N = AGITATOR SPEED (rpm) N = 8.9 (rpm)
L = LENGTH OF PADDLES ON SHAFT (in) L = 185.9 (in)
HPS = HORSEPOWER PER SHAFT HPS = 30.0

20.60 (lbs/in)PROCESS LOAD = WP = 0.2T/RPL = 0.2 x 63,025HPS/RPNL =

SHAFT WEIGHT =

(Assumed 25% Full of Condensate)
PORCESS LOAD FORCE =

UNIFORM AGITATOR FORCES 

MISC. INTERNALS WEIGHT =

CONCENTRATED AGITATOR FORCES 

DRIVE TRUNNION WEIGHT =

GEAR WEIGHT =

DRIVEN TRUNNION WEIGHT =

AXIAL DRIVE MOMENT =

MOTOR WEIGHTGEAR REACTION FORCE =

PADDLE WEIGHT = 

REDUCER WEIGHT

TORQUE ARM FORCE

LIQUID WEIGHT IN SHAFT = 

SHAFT WEIGHT = WS = 0.283 x 0.785(DC
2 - d 2)= 

(AGITATOR ASSEMBLY)
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PRESSURE VESSEL DESIGN REPORT AND CALCULATIONS

0.800 1.000

0.810 1.000
 

0.700  (MISC. EFFECTS FACTOR) KG = 0.333 (WELD)

 (D-0.19 ) WHERE "D" IS THE SHAFT OR TRUNNION DIAMETER BEING EVALUATED
  
THEN:  KB1  = #VALUE! FOR PILOT DIAMETER N/A (in)

#VALUE! FOR DRIVE DIAMETER N/A (in)

0.692 FOR GEAR/BEARING DIA. 6.937 (in)

0.678 FOR SLEEVE DIAMETER 7.750 (in)

0.620 FOR MAIN SHAFT DIAMETER 12.375 (in)

0.678 FOR SLEEVE DIAMETER 7.750 (in)

0.692 FOR BEARING DIAMETER 6.937 (in)

(GENERAL EQUATION)   (FATIGUE STRESS CONCENTRATION FACTOR) KF = 1/[1 + q(KT - 1)]      

WHERE: q = 0.80 (NOTCH SENSITIVITY FACTOR)
KT =STRESS CONCENTRATION FACTOR FROM PAGE 6.

  KT1  = 2.32 FOR PILOT DIAMETER   KT4  = 1.55 FOR SLEEVE DIAMETER

  KT2  = 1.96 FOR DRIVE DIAMETER   KT5  = 1.55 FOR SLEEVE DIAMETER

  KT3  = 1.85 FOR GEAR/BEARING DIA.   KT6  = 1.85 FOR BEARING DIAMETER

N/A FOR PILOT DIAMETER

N/A FOR DRIVE DIAMETER

0.595 FOR GEAR/BEARING DIAMETER

0.694 FOR SLEEVE DIAMETER

0.694 FOR SLEEVE DIAMETER

0.595 FOR BEARING DIAMETER

(FATIGUE FACTOR) KF5 = 1/[1 + q(KT5 - 1)] =

(FATIGUE FACTOR) KF6 = 1/[1 + q(KT6 - 1)] =

(TRUNNION RELIABILITY FACTOR) KC  =

CONSTANT FATIGUE STRESS MODIFYING FACTORS

(FATIGUE FACTOR) KF4 = 1/[1 + q(KT4 - 1)] =

WHERE D3 =   KB3  =

WHERE D1 = 

  KB4  =

  KB7  = WHERE D7 = 

(FATIGUE FACTOR) KF1 = 1/[1 + q(KT1 - 1)] =

(FATIGUE FACTOR) KF3 = 1/[1 + q(KT3 - 1)] =

(FATIGUE FACTOR) KF2 = 1/[1 + q(KT2 - 1)] =

(TEMPERATURE FACTOR) KD  =

 
(DUTY CYCLE FACTOR) KE  =

WHERE D2 = 

  KB5  =

(SHAFT RELIABILITY FACTOR) KC1  =

VARIABLE FATIGUE STRESS MODIFYING FACTORS 

(SHAFT SIZE FACTOR) KB  =

WHERE D6 = 

(AGITATOR ASSEMBLY)

(SURFACE FINISH FACTOR) KA  =

  KB2  =

WHERE D5 = 

  KB6  =

WHERE D4 = 
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PRESSURE VESSEL DESIGN REPORT AND CALCULATIONS

(GENERAL EQUATION)    ALLOWABLE FATIGUE STRESS = SF = S*F x KA x KB x KC x KD x KE x KF x KG

35,000 (psi)
 

70,000 (psi)

35,000 (psi)

70,000 (psi) 
N/A (psi)

N/A (psi)

9,344 (psi)

10,674 (psi)

4,047 (psi)

10,674 (psi)

9,344 (psi)

N/A (in)

N/A (in)

N/A (in)

N/A (in)

6.937 (in)

0.375 (in)

7.750 (in)

1.250 (in)

12.375 (in)

1.250 (in)

7.750 (in)

0.375 (in)

6.937 (in)

(PILOT DIAMETER) SF1 = S*F x KA x KB1 x KC x KD x KE x KF1 =

(DRIVE DIAMETER) SF2 = S*F x KA x KB2 x KC x KD x KE x KF2 =

SHAFT MINIMUM ULITMATE TENSILE STRENGTH = 

WHERE: S*F = UNCORRECTED TRUNNION FATIGUE LIMIT = 50% OF UTS =

TRUNNION MINIMUM ULITMATE TENSILE STRENGTH = 

WHERE: S*F1 = UNCORRECTED SHAFT FATIGUE LIMIT = 50% OF UTS =

(AGITATOR ASSEMBLY)

SLEEVE SHOULDER RADIUS = R5-6 =

DRIVE DIAMETER = D2 = 

GEAR/BEARING DIA. = D3 = 

SLEEVE DIAMETER = D4 = 

SHAFT DIAMETER = D5 = 

DRIVE SHOULDER RADIUS = R2-3 =

GEAR/BRG. SHOULDER RADIUS = R3-4 =

SLEEVE SHOULDER RADIUS = R4-5 =

(BEARING DIAMETER) SF7 = S*F x KA x KB7 x KC x KD x KE x KF6 =

(SHAFT DIAMETER) SF5 = S*F1 x KA x KB5 x KC1 x KD x KE x KG =

(SLEEVE DIAMETER) SF6 = S*F x KA x KB6 x KC x KD x KE x KF5 =

TRUNNION SHOULDERS STRESS CONCENTRATION DATA

BEARING DIAMETER = D7 = 

BEARING SHOULDER RADIUS = R6-7 =

SLEEVE DIAMETER = D6 = 

PILOT SHOULDER RADIUS = R1-2 =

PILOT DIAMETER = D1 = 

(SLEEVE DIAMETER) SF4 = S*F x KA x KB4 x KC x KD x KE x KF4 =

(GEAR/BEARING DIAMETER) SF3 = S*F x KA x KB3 x KC x KD x KE x KF3 =
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PRESSURE VESSEL DESIGN REPORT AND CALCULATIONS

N/A N/A

N/A N/A

1.12 0.054

1.60 0.161

1.60 0.161

1.12 0.054

D/d = D5/D4 = R/d = R4-5/D4 =

SLEEVE SHOULDER: R/d = R5-6/D6 =

SECOND EDITION, BY WALTER D. PILKEY, 1997 (Chart 3.10)

D/d = D5/D6 =

 DRIVE SHOULDER: D/d = D3/D2 =

GRAPH BELOW IS FROM "PETERSON'S STRESS CONCENTRATION FACTORS" 

BEARING SHOULDER: D/d = D6/D7 = R/d = R6-7/D7 =

GENERAL EQUATIONS FOR TRUNNION STRESS CONCENTRATION FACTORS 

D/d = D2/D1 =PILOT SHOULDER:

R/d = R2-3/D2 =

D/d = D4/D3 = R/d = R3-4/D3 =

SLEEVE SHOULDER:

 GEAR/BEARING SHOULDER:

(AGITATOR ASSEMBLY)

R/d = R1-2/D1 =
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PRESSURE VESSEL DESIGN REPORT AND CALCULATIONS

D0732 8W-580 DRYER

Customer: City of Sumner, WA.

Design per ASME Code, Section VIII, Division 1, 2023 Edition & No Addenda

Design Data OD = 12.375 Shaft Outside Diameter (in)

P = 125 MAWP (psig) ID = 10.125 Shaft Inside Diameter (in)

T = 550 Temperature @ MAWP (Fo) t = 1.125 Shaft Wall Thickness (in)

-20 Minimum Design Metal Temperature (Fo) L = 185.938 Length of Paddles on Shaft (in)

125 Pressure @ MDMT (psig) PD = 32.000 Paddle Outside Diameter (in)

CA = 0 Corrosion Allowance (in.) HP = 60 Motor Horsepower

C/D = 24 Gear Centers (in) RPM = 8.9 Shaft Speed

Material Specifications

Ambient Operating Allowable Actual
(Sa) (Sb)

Shaft------------- SA106-Grade B/C 20,000 20,000 (psi) 7,823 0
8,990 6,182

Trunnions-------SA350-Grade LF2 20,000 19,000 (psi) 9,344 8,325
10,674 4,816

Paddles---------SA240-316/316L 20,000 17,500 (psi) 4,047 2,728
10,674 2,189

Staybars------ SA479-316/316L 20,000 17,500 (psi) 9,344 1,048

Tests

Pneumatic Test per UG-100:     Pressure = Ph = 1.1 P x Sa/Sb = 138 (psig)

Other Tests: NONE See page two for exemptions.

Revision by Date
Prepared by Dave Boncher Date 4-Feb-25

Approved by Cumali Semetay Date 4-Feb-25

Q.C.Review by  Date  
 

A.I. Review by  Date    

Attachments

Beam 2D Computer Calculations for bending stresses for Job No.. D0499 6

Paddle Stress Analysis for Job No. D0732

Sleeve Shoulder

Impact Tests: 

Number of Pages:

Bending Stresses

Location

Main Shaft

Bearing Shoulder

Number of Pages:

(AGITATOR ASSEMBLY)

Pilot Shoulder

Sleeve Shoulder
Gear/Bearing  Shoulder

Drive Shoulder

 

 

Drawing Nos.: 

Paddle Processor Model Number:

D0732-30000D, Rev. -

Component

Allowable Stresses

(CW-Clockwise Shaft)
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PRESSURE VESSEL DESIGN REPORT AND CALCULATIONS

SHELL (SHAFT) CALCULATION

PARAGRAPH UG-27(c)(1)

WHERE: S = MAXIMUM ALLOWABLE STRESS (psi) S = 20,000 (psi)
 R = INSIDE RADIUS OF SHELL (in) R = 5.0625 (in)
 E = JOINT EFFICIENCY E = 0.85

(1.0 if Spot Radiographed, 0.85 if not Radiographed)
P = DESIGN PRESSURE (psig) P = 125 (psig)

0.037 (in.)

1.125 (in.) THICKNESS RATIO = TS/(TN -c) = 0.033

PARAGRAPH UG-34(c)(2)

WHERE: d = C'BORE DIAMETER OF SHAFT (in) d = 10.375 (in)
S = MAXIMUM ALLOWABLE STRESS (psi) S = 19,000 (psi)
C = ATTACHMENT FACTOR [FIG.UG-34(h)] C = 0.33
E = JOINT EFFICIENCY E = 1.0
P = DESIGN PRESSURE (psig) P = 125 (psig)

0.483 (in.)

4.000 (in.)----------

THICKNESS RATIO = TH/(TN-c) = 0.121
NOTE: SHELL TO HEAD WELD IS IN ACCORDANCE WITH FIG. UW-13.2 (d).

BOTH THE SHAFT AND TRUNNIONS ARE EXEMPT FROM IMPACT TESTING PER PARAGRAPH UCS-66 (a), 
FIGURE UCS-66 (CURVE "B"),  AND FIGURE UCS-66.1, BASED ON THE FOLLOWING:

1/ THE THICKNESS LIMITATION FOR FLAT HEADS PER PARAGRAPH UCS-66(a)(1)(c) IS THE FLAT
HEAD THICKNESS DIVIDED BY 4.

2/ SINCE THE ACTUAL FLAT HEAD THICKNESS WILL NOT EXCEED 16" FOR ANY TRUNNION SIZE,
THE THICKNESS LIMITATION (GOVERNING THICKNESS) WILL NEVER EXCEED 4". (16"/4 = 4")

3/ MINIMUM DESIGN METAL TEMPERATURE FOR A 4" THICKNESS IS 890F PER TABLE UCS-66.

4/ A REDUCTION OF THE MDMT FOR RATIOS LESS THAN 0.350 OF 1400F IS ALLOWED PER
FIGURE UCS-66.1.

 
SINCE THE THICKNESS RATIO WILL NEVER EXCEED 0.350,  THE MINIMUM DESIGN METAL TEMPERATURE

WILL BE:  MDMT = 89 - 140 = -510F.               

NOTE THAT CARBON STEEL PADDLES ARE EXEMPT PER UG-20(f)(1)(b) FOR THICKNESS UP TO 1" AND
STAINLESS STEEL PADDLES ARE EXEMPT PER UHA-51(d)(1)(a) FOR PLATE & (d) FOR CASTINGS.

IMPACT TEST EXEMPTIONS

THEREFORE, WE MAY STAMP ALL AGITATORS FOR -20 0F

MINIMUM  THICKNESS = TH = d (CP/SE)0.5 

HEAD (TRUNNION) CALCULATION

(SEE NOTE NO. 2 BELOW)

MINIMUM  THICKNESS = TH = d (CP/SE)0.5 =

MINIMUM  THICKNESS = TS =PR/SE-0.6P

ACTUAL THICKNESS = TN = 

MINIMUM  THICKNESS = TS =PR/SE-0.6P =

(AGITATOR ASSEMBLY)

GOVERNING THICKNESS = TN = 
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PRESSURE VESSEL DESIGN REPORT AND CALCULATIONS

686 (lbs) 102 (lbs)

586 (lbs) 13,519 (lbs)

400 (lbs) 1752 (lbs)
 

-17,704 (lbs) 734 (lbs)

-122,202 (in lbs)

GEAR REACTION FORCE IS CONSIDERED TO BE 50% OF THE TOTAL FULL LOAD TORQUE APPLIED AT
THE PITCH DIAMETER OF THE GEARS AND ACTING UPWARD ON THE SHAFT.

GEAR REACTION FORCE = FG = T/RG = 63,025HP/2RGN

WHERE: RG = PITCH RADIUS OF GEAR (in) RG = 12.000 (in)
N = AGITATOR SPEED (rpm) N = 8.9 (rpm)
HP = MOTOR HORSEPOWER HP = 60.0

GEAR REACTION FORCE = F G = T/RG = 63,025HP/2RGN= -17,704 (lbs)

FORCE AT TORQUE ARM CONNECTION ACTS UPWARD DUE TO CCW DIRECTION OF TORQUE 
RESISTANCE.  THIS TORQUE IS REDUCED BY CW DIRECTION OF MOMENTS DUE TO WEIGHTS OF
REDUCER AND MOTOR.  NET TORQUE ARM FORCE ACTS DOWNWARD AT SHAFT CENTER LINE.
(CALCULATIONS NOT SHOWN).

TORQUE ARM FORCE = FR = T - REDUCER MOMENT - MOTOR MOMENT/TORQUE ARM LENGTH = 13,519 (lbs)
(Acting at Shaft Centerline)

12.64 (lbs/in) 1.00 (lbs/in)

20.60 (lbs/in) 6.00 (lbs/in)

SHAFT WEIGHT = WS = 0.283 x 0.785(DC
2 - d 2) 

WHERE: DC = SHAFT O.D. W/CLADDING (in) DC = 12.625 (in)
d = SHAFT INSIDE DIAMETER (in) d = 10.125 (in)

12.64 (lbs/in)

PROCESS LOAD IS CONSIDERED TO BE 20% OF THE TOTAL FULL LOAD TORQUE PER SHAFT APPLIED AT
THE MIDPOINT RADIUS OF THE PADDLE AND ACTING AS AN UNBALANCED UNIFORM LOAD OVER THE 
LENGTH OF THE PADDLES.

PROCESS LOAD = WP = 0.2T/RPL = 0.2 x 63,025HPS/RPNL  
 

WHERE: RP = MEAN RADIUS OF PADDLE (in) RP = 11.094 (in)
N = AGITATOR SPEED (rpm) N = 8.9 (rpm)
L = LENGTH OF PADDLES ON SHAFT (in) L = 185.9 (in)
HPS = HORSEPOWER PER SHAFT HPS = 30.0

20.60 (lbs/in)

(AGITATOR ASSEMBLY)

LIQUID WEIGHT IN SHAFT = 

SHAFT WEIGHT = WS = 0.283 x 0.785(DC
2 - d  2)= 

DRIVE TRUNNION WEIGHT =

GEAR WEIGHT =

DRIVEN TRUNNION WEIGHT =

AXIAL DRIVE MOMENT =

MOTOR WEIGHTGEAR REACTION FORCE =

PADDLE WEIGHT = 

REDUCER WEIGHT

TORQUE ARM FORCE

CONCENTRATED AGITATOR FORCES 

MISC. INTERNALS WEIGHT =

PROCESS LOAD = W P = 0.2T/RPL  = 0.2 x 63,025HPS/RPNL =

SHAFT WEIGHT =

(Assumed 25% Full of Condensate)
PORCESS LOAD FORCE =

UNIFORM AGITATOR FORCES 
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PRESSURE VESSEL DESIGN REPORT AND CALCULATIONS

0.800 1.000

0.810 1.000
 

0.700  (MISC. EFFECTS FACTOR) KG = 0.333 (WELD)

 (D-0.19 ) WHERE "D" IS THE SHAFT OR TRUNNION DIAMETER BEING EVALUATED
  
THEN:  KB1  = 0.709 FOR PILOT DIAMETER 6.102 (in)

0.701 FOR DRIVE DIAMETER 6.495 (in)

0.692 FOR GEAR/BEARING DIA. 6.937 (in)

0.678 FOR SLEEVE DIAMETER 7.750 (in)

0.620 FOR MAIN SHAFT DIAMETER 12.375 (in)

0.678 FOR SLEEVE DIAMETER 7.750 (in)

0.692 FOR BEARING DIAMETER 6.937 (in)

(GENERAL EQUATION)    (FATIGUE STRESS CONCENTRATION FACTOR) KF = 1/[1 + q(KT - 1)]      

WHERE: q = 0.80 (NOTCH SENSITIVITY FACTOR)
KT =STRESS CONCENTRATION FACTOR FROM PAGE 6.

  KT1  = 2.32 FOR PILOT DIAMETER   KT4  = 1.55 FOR SLEEVE DIAMETER

  KT2  = 1.96 FOR DRIVE DIAMETER   KT5  = 1.55 FOR SLEEVE DIAMETER

  KT3  = 1.85 FOR GEAR/BEARING DIA.   KT6  = 1.85 FOR BEARING DIAMETER

0.486 FOR PILOT DIAMETER

0.566 FOR DRIVE DIAMETER

0.595 FOR GEAR/BEARING DIAMETER

0.694 FOR SLEEVE DIAMETER

0.694 FOR SLEEVE DIAMETER

0.595 FOR BEARING DIAMETER

WHERE D6 = 

(AGITATOR ASSEMBLY)

(SURFACE FINISH FACTOR) KA  =

  KB2  =

WHERE D5 = 

  KB6  =

WHERE D4 = 

(FATIGUE FACTOR) KF2 = 1/[1 + q(KT2 - 1)] =

(TEMPERATURE FACTOR) KD  =

 
(DUTY CYCLE FACTOR) KE  =

WHERE D2 = 

  KB5  =

(SHAFT RELIABILITY FACTOR) KC1  =

VARIABLE FATIGUE STRESS MODIFYING FACTORS 

(SHAFT SIZE FACTOR) KB  =

  KB7  = WHERE D7 = 

(FATIGUE FACTOR) KF1 = 1/[1 + q(KT1 - 1)] =

(FATIGUE FACTOR) KF3 = 1/[1 + q(KT3 - 1)] =

  KB3  =

WHERE D1 = 

  KB4  =

(FATIGUE FACTOR) KF4 = 1/[1 + q(KT4 - 1)] =

WHERE D3 = 

(TRUNNION RELIABILITY FACTOR) KC  =

CONSTANT FATIGUE STRESS MODIFYING FACTORS

(FATIGUE FACTOR) KF5 = 1/[1 + q(KT5 - 1)] =

(FATIGUE FACTOR) KF6 = 1/[1 + q(KT6 - 1)] =
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PRESSURE VESSEL DESIGN REPORT AND CALCULATIONS

(GENERAL EQUATION)     ALLOWABLE FATIGUE STRESS = SF = S*F x KA x KB x KC x KD x KE x KF x KG

35,000 (psi)
 

70,000 (psi)

35,000 (psi)

70,000 (psi)
 

7,823 (psi)

8,990 (psi)

9,344 (psi)

10,674 (psi)

4,047 (psi)

10,674 (psi)

9,344 (psi)

6.102 (in)

0.094 (in)

6.495 (in)

0.188 (in)

6.937 (in)

0.375 (in)

7.750 (in)

1.250 (in)

12.375 (in)

1.250 (in)

7.750 (in)

0.375 (in)

6.937 (in)

(GEAR/BEARING DIAMETER)  SF3 = S*F x KA x KB3 x KC x KD x KE x KF3 =

(SLEEVE DIAMETER)  SF4 = S*F x KA x KB4 x KC x KD x KE x KF4 =

TRUNNION SHOULDERS STRESS CONCENTRATION DATA

BEARING DIAMETER = D7 = 

BEARING SHOULDER RADIUS = R6-7 =

SLEEVE DIAMETER = D6 = 

PILOT SHOULDER RADIUS = R1-2 =

PILOT DIAMETER = D1 = 

(BEARING DIAMETER)  SF7 = S*F x KA x KB7 x KC x KD x KE x KF6 =

(SHAFT DIAMETER)  SF5 = S*F1 x KA x KB5 x KC1 x KD x KE x KG =

(SLEEVE DIAMETER)  SF6 = S*F x KA x KB6 x KC x KD x KE x KF5 =

SLEEVE SHOULDER RADIUS = R5-6 =

DRIVE DIAMETER = D2 = 

GEAR/BEARING DIA. = D3 = 

SLEEVE DIAMETER = D4 = 

SHAFT DIAMETER = D5 = 

DRIVE SHOULDER RADIUS = R2-3 =

GEAR/BRG. SHOULDER RADIUS = R3-4 =

SLEEVE SHOULDER RADIUS = R4-5 =

(PILOT DIAMETER)  SF1 = S*F x KA x KB1 x KC x KD x KE x KF1 =

(DRIVE DIAMETER) SF2 = S*F x KA x KB2 x KC x KD x KE x KF2 =

SHAFT MINIMUM ULITMATE TENSILE STRENGTH = 

WHERE: S*F = UNCORRECTED TRUNNION FATIGUE LIMIT = 50% OF UTS =

TRUNNION MINIMUM ULITMATE TENSILE STRENGTH = 

WHERE: S*F1 = UNCORRECTED SHAFT FATIGUE LIMIT = 50% OF UTS =

(AGITATOR ASSEMBLY)
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PRESSURE VESSEL DESIGN REPORT AND CALCULATIONS

1.06 0.015

1.07 0.029

1.12 0.054

1.60 0.161

1.60 0.161

1.12 0.054

(AGITATOR ASSEMBLY)

R/d = R1-2/D1 =

 GEAR/BEARING SHOULDER:

BEARING SHOULDER: D/d = D6/D7 = R/d = R6-7/D7 =

GENERAL EQUATIONS FOR TRUNNION STRESS CONCENTRATION FACTORS 

D/d = D2/D1 =PILOT SHOULDER:

R/d = R2-3/D2 =

D/d = D4/D3 = R/d = R3-4/D3 =

SLEEVE SHOULDER:

SECOND EDITION, BY WALTER D. PILKEY, 1997 (Chart 3.10)

D/d = D5/D6 =

 DRIVE SHOULDER: D/d = D3/D2 =

GRAPH BELOW IS FROM "PETERSON'S STRESS CONCENTRATION FACTORS" 

D/d = D5/D4 = R/d = R4-5/D4 =

SLEEVE SHOULDER: R/d = R5-6/D6 =

�- �V

������

������

������

������

������

�������� �������� �������� �������� �������� ��������

������

��������

��������
��������

�&���F��������

��

������

������

�T���F

�- �V����������������

�- �V����������������

�- �V����������������

�- �V����������������

�- �V����������������

�- �V����������������

Page 7 of 7



D0732 Model 8W-580 Dryer

Customer: City of Sumner, WA.

Design per ASME Code, Section VIII, Division 1, 2023 Edition & No Addenda

Design Data

P = 125 MAWP (psig) ts = 0.500 Shell Plate Thickness (in)

T = 550 Temperature @ MAWP (Fo) tj = 0.120 Bent Jacket Segment Thickness (in)

-20 Minimum Design Metal Temperature (Fo) R1 = 4.250 Bent Jacket Seg. Inside Radius (in)

125 Pressure @ MDMT (psig) p = 5.625 Bent Jacket Seg. Inside Width (in) 

CA = 0 Process Side Corrosion Allowance (in.) tc = 0.250 Cross Plate Thickness (in)

E1 = 0.6 Bent Jacket Segment Joint Efficiency (See Note 4) w = 3.000 Cross Plate Width (in)

E2 = 0.85 Pipe Weld Factor (See Note 5) tn = 0.154 Nozzle Thickness (in)

E3 = 0.7 Shell Plate Joint Efficiency (See Note 4) R2 = 1.032 Nozzle Inside Radius (in)

 

Material Specifications

Ambient Operating Allowable Design
(Sa) (Sb)

SA240-304/304L 20,000 17,500 (psi) 194 125

SA240-304/304L 20,000 17,500 (psi) 292 125

SA240-304/304L 20,000 17,500 (psi) 243 125

SA312-304/304L 17,000 14,800 (psi) 1,723 125

Tests: 

Hydro Test per UG-99:     Pressure = Ph = 1.3 P x Sa/Sb = 191 (psig) (See Note 2)

Other Tests: NONE See Note 6

Revision by Date
Prepared by: Dave Boncher Date: 5-Feb-25

Approved by: Cumali Semetay 5-Feb-25

Q.C.Review by:  Date:
 

A.I. Review by:  Date:   

(Half-Pipe Jacket Design)
TROUGH AN JACKET ASSEMBLY

PRESSURE VESSEL DESIGN REPORT AND CALCULATIONS

Shell Plate

Nozzle

 Jacket Segment------

Impact Tests: 

Shell Plate---------------

 

Job Number: 

Drawing Nos.: 

Paddle Processor Model Number:

D0732-20002D, Rev -

Allowable Stresses Max. Allow. Working Pressure (psi)

Component Component

Bent Jacket Segment

Cross PlateCross Plate--------------

Nozzles-------------------

Komline-Sanderson.

12 Holland Av Peapack, NJ 07977-0257
908-234-1000 Fax: 908-234-9487

www.komline.com
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SHELL PLATE CALCULATION Reference: (See Note 1)

194 PSIG

Per UG27 (c) (1)

292 PSIG

CROSS PLATE CALCULATION Reference: (See Note 1)

243 PSIG

NOZZLE CALCULATION Per UG27 (c) (1) (See Note 3)

1,723 PSIG

1/ Shell and Cross-Plate calculations per Roark "Formulas for Stress and Strain", 6th Edition, Table 26, Case 8.
2/ Hydrostatic testing to be used for steam or thermal fluid applications.
3/ Reinforcement is not required for up to 3-1/2" diameter nozzles in vessels less than 3/8" thick per UG-36 (c)(3)(a).
4/ Joint Efficiencies for Shell & Jacket Segment Butt Joints Per UW-12 to be as follows:

E = 1.0 for Full Radiograph.
E = 0.85 for Spot Radiograph.
E = 0.70 for No Radiograph.

5/ Factor applicable to pipe per Section II, Part D, Table 1A, Note UW-14.
6/ Impact Test Exempt per UHA-51 (d)(1)(a) for Stainless Steel and UG-20 (f)(1)(b) for Carbon Steel.
7/ The formulas of Appendix EE for Half-Pipe Jackets and UG-27 "Thickness of Shells under Internal Pressure" are

identical except for the 0.85 factor for pipe that is included in Appendix EE.  This factor is not applicable to the
Bent Jacket Segment plate.  Therefore, UG-27 rules may be applied without Proof Testing.

            MAWP = 2.0 Sbtc
2/w2=

BENT JACKET SEGMENT CALCULATION

Notes:

            MAWP = SbE2tn/(R2+0.6tn) =

MAWP = 2.0 SbE3(ts-CA)2/p2 =

MAWP =  SbE1tj/(R1+.6tj)=
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Document No. 
ENGSTD3006 

KOMLINE-SANDERSON CORPORATION 
ENGINEERING SPECIFICATIONS 

STANDARD PAINT SPECIFICATION  
By:  RF 

Rev. No.  13 
Date: 2/2/24 
 
 
 
 

13-Aug-03 
 

Page 1 of 1 

This specification defines standard painting systems for all products. It is 
to be used for all equipment unless otherwise specified by Engineering.  

 
 
Part A: Paint for Non -Submerged Carbon Steel Surfaces to 250°F (Max.)  
 
Surface Preparation 
Remove all mill scale, rust and foreign matter by blast cleaning in accordance with 
Steel Structures Painting Council Specification SSPC-SP10. 
 
Prime Coat 
Apply one (1) coat of Tnemec H.S. Epoxy Series 104 (Cycloaliphatic Amine Epoxy) to 
�D���G�U�\���I�L�O�P���W�K�L�F�N�Q�H�V�V���R�I�������P�L�O�V���S�H�U���P�D�Q�X�I�D�F�W�X�U�H�U�¶�V���6�S�H�F�L�I�L�F�D�W�L�R�Q���6�K�H�H�W������������ 
Color-----Bare Beige 50RD. 
 
Finish Coat 
Apply one (1) coat of Tnemec Endura-Shield II Series 1095 (Aliphatic Acrylic 
�3�R�O�\�X�U�H�W�K�D�Q�H�����W�R���D���P�L�Q�L�P�X�P���G�U�\���I�L�O�P���W�K�L�F�N�Q�H�V�V���R�I�������P�L�O�V���S�H�U���P�D�Q�X�I�D�F�W�X�U�H�U�¶�V��
Specification Sheet 1095.  Color-----Bare Beige 50RD. 
 
Part B: Safety Paint (Guards, Railings, Etc.)  
  
Surface Preparation 
Remove all mill scale, rust and foreign matter by blast cleaning in accordance with 
Steel Structures Painting Council Specification SSPC-SP10. 
 
Prime Coat   (Apply only if not already prime coated by vendor)  
Apply one (1) coat of Tnemec H.S. Epoxy Series 104 (Cycloaliphatic Amine Epoxy) to a dry film 
�W�K�L�F�N�Q�H�V�V���R�I�������P�L�O�V���S�H�U���P�D�Q�X�I�D�F�W�X�U�H�U�¶�V���6�S�H�F�L�I�L�F�D�W�L�R�Q���6�K�H�H�W������������ 
Color-----Lemon Yellow/Safety 02SF 
Paint   
Apply one (1) coat of Tnemec Endura Shield II Series 1095 (Aliphatic Acrylic 
�3�R�O�\�X�U�H�W�K�D�Q�H�����W�R���D���G�U�\���I�L�O�P���W�K�L�F�N�Q�H�V�V���R�I�������P�L�O�V���S�H�U���P�D�Q�X�I�D�F�W�X�U�H�U�¶�V���6�S�H�F�L�I�L�F�D�W�L�R�Q���6�K�H�H�W��
1095. Color-----Lemon Yellow/Safety 02SF. 
 



D0732 K-S 8W580 Dryer Assembly Agitator Bearings

PRELIMINARY



N515524

KOMLINE SANDERSON

KS P/N D049804

NOT PROVIDED#

NOT PROVIDED#

NOT PROVIDED#

NOT PROVIDED#

NOT PROVIDED#

NOT PROVIDED#

NOT PROVIDED#

NOT PROVIDED#

30  - Nov.  - 2015

R. Velikan

#: THE ITEMS OF THE OPERATING CONDITIONS INDICATED AS “NOT PROVIDED” HAVE NOT BEEN PROVIDED FROM THE CUSTOMER.
    THIS BEARING HAS BEEN DESIGNED AND SELECTED BASED ON THE PROVIDED OPERATING CONDITIONS.
    THEREFORE THE “NOT PROVIDED” OPERATING CONDITIONS ARE NOT REFLECTED IN THE DESIGN AND SELECTION.
    THE DESIGN OR SELECTION OF THIS BEARING MAY BE CHANGED DEPENDING ON THE CHANGES OF THE OPERATING CONDITIONS.
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