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1.0 
SCOPE: 

UW Madison has two centralized heating & cooling plants, which provides year round services to the campus. Contractor shall provide professional water treatment services for these two plants.  

This professional service is to improve program safety, treat to reduce fuel and electrical consumption through improved heat transfer efficiency, protect and minimize repair and maintenance cost associated with scale, corrosion, fouling and microbiological growth.

Professional services provides knowledgeable service personnel to ensure program success, monitor program results, appropriate recommendations with quantifiable justification, and train plant personnel on the implementation and control of the program.

                        Current operations

The two centralized plants are interconnected in their distribution systems. The current water treatment services program includes the following systems:

1. Steam boiler systems and steam distribution systems.

2. Condensate returns 

3. Cooling system.
University of Wisconsin Madison campus, will purchase from the statewide contract resulting from this procurement.  Contractor shall bill UW Madison directly. 

Under Wisconsin Statutes, the State is authorized to enter into contracts and extend those contracts to Wisconsin municipalities
2.0 VENDOR:


For Area  1



* Nalco Chemical Co.
  1601 West Diehl Road

  Napervile, IL 60563-1198

Phone: 414-258-7298

FAX:    414-258-7504

FEIN: 361-520480


3.0
CONTRACT TERM:

Initial contract term is for two years.  At the end of the initial contract period, DOA/DFD reserves the right to renew the contract for three (3) additional one (1) year terms, or re-bid upon completion of each one year term.

4.0 
MUNICIPAL COOPERATIVE  PURCHASING:

*Nalco Chemical company has agreed to participate in Municipal Cooperative Purchasing.

5.0
INSURANCE RESPONSIBILITY:
Insurance will be required from the contractor (see Standard Terms and Conditions of Bid, paragraph #23.0.)

6.0
F.O.B. DESTINATION:

Per attached STANDARD TERMS AND CONDITIONS, products are to be delivered FOB to our dock(s) at UW Madison address indicated on the agency purchase order.

Delivery should be F.O.B. and there shall be no additional charges for packing, transportation, delivery into on-site storage tanks and insurance charges.

7.0 
CONTRACT AREA:
UW Madison – Area 1

8.0 PRICE:

Cost shown below for each location is an annual cost.  The vendor shall submit monthly invoices with a constant figure equaling to 1/12 the Total bid cost for each specific individual location with in the bid area. 

LOCATION - AREA 1
COOLING
BOILERS
MONTHLY BILLING






UW Madison - Charter Street
$39,598.87
$71,097.61
$9,224.71 






UW Madison - Walnut Street
$49,983.72
$14,551.28
$5,377.92 






UW Madison S. Total Cost
$89,582.59
$85,648.89







UW Madison Total Cost

$175,231.48 
$14,602.62 

9.0
FIRM PRICES:

Pricing must remain firm for the initial contract term.  Any proposed price increases after the initial contract term must be submitted to DOA/DFD in writing.  All increases in pricing for future contract periods must be fully documented by contractor, shall be based upon industry-wide effects, and must be approved/rejected by DOA/DFD 90 days prior to the renewal of the next contract term.

9.1
The total Price Guarantee:  The vendor shall guarantee the total cost stated for each location and each area for the operating conditions stated.

The quantity & quality of make-up water will have an effect on the total cost.  Any variation in make-up quantity in any system 5% above /below the specified amount make-up quantity will result in a price adjustment.  Refer to respective CONTRACT SUMMARY AND TERMS ADJUSTMENT pages for price adjustment computation.

9.2
All contract prices and subsequent price adjustments are based on make-up water and/or steam use in each system.  

9.3
Individual agencies are responsible for ensuring that all systems have accurate make-up water meters/steam meters.  Mechanical defects that cause the plant not to meet the bid’s operating specifications must be identified and repaired as soon as possible. State of Wisconsin has the responsibility to ensure that all defective meters are immediately identified and repaired as soon as possible.

9.4
Complete and accurate documentation of equipment failure as detailed above, will be used to determine any necessary contract price adjustment.

10.0
PRODUCTS:

Contractor shall promptly notify the State of Wisconsin DOA/DFD, in writing, of proposed new or discontinued items.

At the discretion of the State of Wisconsin DOA/DFD, new products proposed by contractor in writing may be added to this contract without an increase in the guaranteed price.  Products the contractor proposes to discontinue may be deleted from this contract with the approval of DOA/DFD.

CHEMICAL STORAGE AND HANDLING PREFERENCES:

We are concerned with chemical storage, drum handling and disposal at our site.  To reduce our risk associated with drum handling, we prefer all products delivered to the point of feed.  Mild steel drums of any size are not acceptable.  5-gallon pails are not acceptable for biocides.  To eliminate chemical handling by site personnel, all products must be capable of being fed neat (without dilution or contact) by our operators.  In order to minimize our liability in this regard, we require the following regarding chemical delivery and storage:

Chemical Storage Requirements:

Storage container material of construction must be stainless steel.  It must have an appropriate lining if storing corrosive chemical material or use of a plastic storage container.  Exteriors must be stainless for strength.

Secondary containment volume must be at least 150% of the delivered chemical storage container  volume. 

In case where flood suction increases potential leaks for hazardous chemical spills, pump may be mounted on top of the tank.

Storage tanks must have bottom drain capabilities to insure positive, flooded suction for chemical pumping and injection and to allow complete emptying of the vessel.

The supplier must retain ownership of tanks.

Tanks must be vented and fitted with fume suppression equipment during delivery.

Chemical Delivery Requirements:

Chemical transport equipment must comply with DOT requirements for transporting hazardous material.

No empty or full chemical transport equipment is to be stored on-site.

Deliveries must be made by chemical handlers who are:

Certified in HAZMAT compliance

Chemicals must be transportable up steps if needed.

Equipped with PPE on-site for delivery and transfer of chemical.

Equipped with items required to handle spills and any unexpected incidents.

Contractor shall be responsible for:

(a) Monitoring the inventory of the various chemicals required.

(b) Assuring that adequate quantities of each chemical are available on-site for field use.

(c)  All liquid chemicals must be available in (i.e. 5, 15, 55, 200-gallon etc.) reusable and/or returnable containers and improve or match same method of storage and feed as existing at each site.  

(d) All permanent containers provided by the vendor for hazardous chemicals must include spill containment.  The vendor must collect and dispose of chemical containers at no cost to the State of Wisconsin.  Type & size of the container actually used will be determined to serve the best interests of State of Wisconsin.

11.0
PURCHASE ORDERS/INVOICES :

The using agency shall issue a purchase order to the contractor.  Contractor is advised not to make delivery until such purchase order has been received.  Contractor shall submit a copy of the original invoice to DOA/DFD.

Contractor must submit a quarterly report showing all the services and purchases made in this contract during the quarter and any deviation from the specification.  Report shall be received in DOA/DFD office 10 working days from the end of reporting period and a copy of the report should be sent to using facility.

Please note: There is to be no more than a three-month inventory of each product in storage at the plant.  This shall be a common responsibility of contractors and owner to see that no excess product is ordered or delivered. 

Invoices shall be  submitted monthly to the address indicated on the purchase order so that the State of Wisconsin meets the thirty-day invoice payment commitment.  The invoice shall indicate the address to which the payment is to be forwarded.

The monthly Invoices shall be a constant figure equaling to 1/12 the total bid for each specific individual location within the bid area.

The State will submit to the contractor the “Contract Summary and Terms Adjustment” sheet within 30 days of the completion of each year of this contract (refer to respective pages).  Any location that has annual make-up water use that deviates more than 5% from specified amount of make-up for that location will result in a cost adjustment that either credit the State of Wisconsin or provides additional payment to the contractor.  If the contract is extended any outstanding rebate to State of Wisconsin shall be applied to the following contract period.  In case of any major upsets/emergencies at a given location system operation or water chemistry, cost adjustments shall be made in the subsequent invoice period.

12.0
SUSPENSION AND TERMINATION:

12.1
If contractor fails to meet the performance standards for any location in one bid area, the State of Wisconsin may terminate this Agreement at any time for convenience, with or without cause, by delivering 30 days written notice to the Contractor.

12.2
Upon termination, the State of Wisconsin's liability will be limited to the pro rated cost of the chemicals used and the services performed by contractor as of the date of termination as determined under Contract Summary and Terms Adjustment.  Unopened product shall be returned to the contractor at contractor's expense.

12.3
Contract obligations of the contractor shall continue during the notice period as if the contract were in full force.

12.4
The bid document contains historical data referring to steam production and feed water make-up for each plant or by system.  Your contract is based on a specific amount of chemicals to treat a system, boiler, or cooling systems, at a designated cost.

12.5
The plant superintendent (or designee) must approve any variance from the recommended concentration ratio before DOA/DFD approves any changes in the original program cost.  Failure to meet these requirements will result in immediate contract termination. 

13.0
On-Site Service:
13.0.1
Routine Service:  Scheduled service by a qualified representative must be conducted a minimum of 48 times per year for Boiler/Tower combinations.

13.0.2
The purpose of these service visits will be to prevent potential problems from arising that will reduce equipment efficiency and/or result in equipment damage.  All scheduled visits must be scheduled by contractor in advance.

Note:  A  minimum once a week for Boiler/Tower combinations is required.  All routine visits shall be during normal working hours and must be coordinated with individual plant superintendent.

13.0.3
Emergency Service.  Response time for the service person for emergency problems shall not exceed four (4) hours after notification on the same day.

13.0.4
For in-plant testing and analysis relative to boiler/cooling chemical treatment,  primary service representative will spend a minimum of one hour per visit at the plant and will provide  the following:

Each visit shall include:

a.)
In plant sample collection of boiler feed water, boiler water, condensate, softener, and / or hot water loop system and cooling water systems for field analysis.  Perform all tests necessary to evaluate performance of treatments used in the program to ensure the protection of the systems.

b.)
Checking quality of plant's field testing reagents

c.) Review of plant's field test results/records.  Calibration of tower inhibitor controllers.

d.) Provide dissolved oxygen testing onsite. 

14.0
Operator Training and updating:
Minimum of once a year.  Training will not be counted as a routine visit but training could be done on the same day of the routine visit. Providing a formal seminar, off-site, free of charge to the State of Wisconsin shall satisfy this requirement.

When units are opened for annual inspection, perform boiler/chiller internal inspection a minimum of once per year on each boiler and each chiller.  Provide deposit analysis and inspection report for each unit.  Plant personnel shall provide reasonable advance notice to schedule inspection with the service representative.

Along with the plant staff, collect (existing) corrosion coupon of boiler feed water & condensate, tower water and chilled water for laboratory analysis.  Reinstall coupons for subsequent operating periods.

For on site testing and analysis relative to tower chemical treatment, primary service representative will spend a minimum of one hour per visit and will provide the following:

a.) Microbio testing of water in open (tower) loop system.

b.) pH and conductivity of tower water system.
c.) Inhibitor levels in open and closed systems.

14.0.1 For each plant visit, written report results of that visit must be discussed with the Plant Superintendent or with the Assistant Superintendent.  In the absence of both Superintendents, reports shall be discussed with the Supervisor/ Operator in charge on duty.  A copy must be left with the Plant Superintendent and a copy sent to the State Power Plant Engineer at P.O. Box 7866, Madison WI 53707.  These formal written reports must be received no later than 14 calendar days after the plant visit/inspection date.

15.0
Research, Laboratory back-up and Problem solving:
15.0.1.
Contractor shall have an in-house laboratory or access to a contract laboratory capable of assisting in solutions of problems that may arise that cause loss of efficiency or equipment damage.  When samples are taken for resolution of problem issues and submitted for analysis, results must be reported to the enduser within three weeks.

15.0.2
Problem solving:

To solve any specific problem, and at the request of the plant superintendent, vendor must provide analysis for the following analyses.  Analysis reports shall be submitted, within ten days from the date of  collection, to the Plant Superintendent and to the State Heating Plant Engineer at P.O. Box 7866, Madison WI 53707-7866.  

HEATING SYSTEMS:

a).Complete elemental water analysis 
Boiler(s), raw water, and make-up & feed water as needed. 

b). Deposit analysis 
Boiler waterside as needed. 

c).Corrosion coupon analysis for boilers
Feed Water, Condensate.

d).Metallographic  analysis
As needed for specific problems.

e).Zeolite resin analysis
As needed for specific problems.

f).Remote condensate testing
Twice per year- as needed

g).Fuel oil testing 
As needed

h).Boroscope inspection
As needed for specific problems 

i).Oxygen level
 Deaerator, as needed for a specific problem

j)
j).Amine studies 
As needed for specific problems, Twice per year- as needed  

k).Steam quality studies
As needed for specific problems

COOLING SYSTEM:

a).Complete elemental water analysis
Tower water, chilled water, As needed for specific problems

b). Microbiological analysis
Contractor Tower water, chilled water- as needed. 

c). Deposit analysis
Tower water, chilled water – as needed. 

d). Corrosion Coupon analysis.
Vendor must provide coupons that meet owner’s materials specification.

e). Metallographic analysis 
As needed for specific problems.

h). Boroscope inspection 
As needed for specific problems 
Complete elemental water analysis 
Boiler(s), raw water, and make-up & feed water as needed. 

16.0
Technical Requirements and/or performance standards:

16.0.1
Use of the contractor's products in strict accordance with instructions must result in clean heat transfer surfaces and low corrosion rates in condensate lines, boiler, and chiller systems.  These criteria will be monitored by the contractor using:

16.0.1.1 
Corrosion coupon monitoring with rates not to exceed .0005" (.5 mil per year) on non-ferrous metals and .002" (2 mil per year) on mild steel.  Bidder shall supervise the installation of the corrosion coupons.  Failure to meet corrosion goals may result in contract termination.

16.0.1.2
INSPECTION.

Annual boiler inspections will be conducted by the boiler inspector.  Boilers shall have clean tubes and headers.  Annually photographs or video shall be taken by the contractor of all waterside and fireside of the boiler and provided to the owner.  Formation of any new scale or deposits in tubes or headers may result in contract termination.


Prior to the cooling season, contractor shall submit a report on cooling towers, heat exchangers and piping, demonstrated by visual inspection, supplemented with video or photographs on the following.

a)
Tower nozzles and basins

b)
Piping

c)
Internal surfaces of each separate heat exchanger.

16.0.1.3
The contractor shall be responsible for all-cleanup costs and repair due to any failure of contractor's treatment program, products, or service.

Such clean up and repair will be limited to restoring condition of boiler, condensate or chiller system to condition as found by contractor as described by the initial inspection report.

16.0.1.4
Return of Unused Chemicals.  If the contract is terminated at any time, the contractor shall be responsible to collect and take back all surplus chemicals, testing hardware, and all surplus chemical testing reagents that had been provided by the contractor and purchased by individual agencies.

16.0.1.5
Termination of contract can occur at any point of the program if owner cannot maintain control of the boiler, condensate, or chiller tower system.  The water conditions of the heating systems and cooling System must remain under control and within the target values of the contractor per the contract program.

17.0
PRIME CONTRACTOR:

Any relocation of chemical feed point, and or purchase of test kits & reagents, pumps, piping and any other changes required to meet bidder's proposed treatment program needs, shall be provided and installed by the contractor at no cost to the owner.  Cost shall be included in the bid.  No installation of any such equipment to be made without express written approval by owner.

18.0 TRAINING:

18.1
For each plant, a formal training program shall be conducted once a year.  This training program shall include the test instructions, analytical procedures, and handling/feeding methods of chemicals.  During the training program, analytical procedures must be performed by owner's operating staff in order to carry out the proposed contract program efficiently.  This requirement can be satisfied by providing a formal off-site seminar.

18.2 One month in advance, Contractor must schedule the training sessions with the Plant Superintendent so that he can have all operators he wishes to be present.

18.3
As part of the training sessions, Contractor may provide an audit (blind) sample to test each operator to perform analyses.  The results of the operators’ performance shall be submitted in writing to Plant Superintendent.  As an alternative to this procedure, representative may compare his test results to the operator’s test results for that day.

18.4
Contractor will discuss with the Plant Superintendent, based on the test results, whether additional training is required to establish a uniform water treatment program testing procedure.

18.5
For each plant, the audit testing procedure shall be done twice during the contract period.  The successful contractor must provide two copies of a chemical treatment manual to each plant.  Audit testing procedures on actual plant samples may be satisfied by comparing representative test results to the operator’s test results for that day.

18.6
Contractor primary representative shall provide a basic understanding of the new chemical treatment program prior to beginning of the contract period.  Method of presentation is optional.  Provide chemical testing procedures for the chemical treatment program.


BOILER CHEMICAL SPECIFICATIONS:
19.0.
Feed points of any chemical shall be as existing at plant.  Cost for relocation of feed point, laboratory equipment, including all reagents, pumps, piping and any other changes, shall be included in the proposal.

20.0.
All chemicals must be in liquid form except for Oxygen scavenger and coal fireside treatment.

21.0.
Products Types:

21.0.1
Oxygen Scavenger:

Inorganic Catalyzed Product with a 98% active and a minimum of 0.15% Cobalt

Erythorbic acid (minimum 7% active ingredient) &  (optional ) Diethylaminoethanol (minimum 5% active ingredient) blended product for UWMD- Charter Street only.

21.0.2
Resin Cleaner: Sodium Hydrosulfite or Citric acid/phosphoric acid or GRAS approved equivalent (twice per year or maintenance dosage).

21.0.3
Boiler internal chemicals:  Solubalizing technology

The program shall include one or more following type of chemicals.

21.0.3.1
Scale inhibitor  All polymer program is required. 

21.0.3.2.
Organic based Dispersant:  Polymer based or Organic based.

21.0.3.3.
Sludge conditioner:  If needed shall be organic only. 

21.0.3.4.
Anti foam:  If needed shall be compatible with other boiler compounds.

The following programs are not acceptable:
Chelants, Phosphates, Polyphosphates, Chelant/Phosphate blends and. Polymer chelant blends where chelant exceeding 6%.  Phosphates, Polyphosphates or organophosphonates are not acceptable where the makeup water contains orthophosphates or polyphosphates.

21.0.4
Provide automated dosage controller. 

Provide new automated dosage controllers for both plants.  These automated controllers will be installed by owner and left in place during contract but must be maintained by water treatment vendor & will be returned to vendor upon termination of the contract. 

a.
Continuously monitor and adjust the product levels of the proposed treatment program 

b.   Controlling the proposed water treatment program with minimal operator attention.

c.
Graphically reporting the chemical dosage levels in the boiler feedwater water systems.

d.
The system must be capable of compensating for flow changes.

e.
The system must be capable of controlling chemical levels exiting the deaerating feedwater heater regardless of the percentage of softened make-up.

f.
The system must be capable of product dosage control to +/- 5.0 PPM.

Vendors are required to submit the following with the proposal:

1.
Provide a summary of the hardware required for the installation of the automated controller Example: number of controllers, pumps, water meters, feed points, wiring, labor cost etc.

2.
Controller specification sheets and operations manual.

3.
Provide two references of similar facilities using this technology

21.0.5 Return (Condensate) System:

21.0.5.1 Neutralizing:

Blended amine product is required at all locations unless it is specified.  (Minimum of 8.0 pH should be maintained in the Condensate system).  Blends may have the following two ingredients:

a.  A minimum of 5% Morpholine. 
b.  A minimum 10% Cyclohexylamine.

Preferably Dual blend (Morpholine & Cyclohexylamine) for both locations. Satellite feed of Cyclohexylamine to UW Walnut Street Heating Plant.

Active ingredient percentages must be shown in the MSDS.  All products must be F.D.A approved.

21.0.6 Fuel oil treatment - Organic fuel stabilizer/biocide

21.0.7 Fireside treatment .

   Coal slag/corrosion inhibitor - Magnesium oxide 65%. (powder)

21.0.8 Hot lime softener coagulation sludge conditioner .

  Sodium Aluminate

COOLING SYSTEM PRODUCT SPECIFICATIONS:
22.0.
Feed points of any chemical shall be as existing at plant.  Cost for relocation of feed point, laboratory equipment, including all reagents, pumps, piping and any other changes, shall be included in the proposal.

23.0.
Product Types:


The treatment program must be comprehensive and shall include the integrated use of scale control agents, dispersants, and corrosion inhibitors. pH control agents (only if necessary), and biocides/microbiocides.  All chemicals shall be in liquid form except oxidizing biocide for Tower water.

24.0
TOWER WATER
24.0.1
Use of Phosphates, Polyphosphates or any heavy metals (such as zinc, chromate) is not acceptable for cooling towers.  Molybdates are acceptable as a tracer in cooling towers.

24.0.2
Scale control, dispersion, and pH control shall be achieved with use of non-toxic organic compounds and/or polymers and with the supplementary use of acid feed.

24.0.3
Corrosion inhibitor(s) shall be non-toxic organic compounds.  Corrosion protection is provided for all metal surfaces encountered in this tower loop system.  Contractor shall guarantee to achieve (less than) <2.0 MPY (mils per year) metal loss for ferrous, (less than) <0.5 MPY non ferrous metal and surfaces.

24.0.4
Microbiocide:  Micro biological growth control shall limit formation of algae, slime forming bacteria, legionnaire's disease bacteria (Legionella pneumophilla), molds, fungi, and any biological fouling organisms within the entire treated open loop cooling water system.  Provide Isothiazolin for both locations.

24.0.5
Continuos or slug  feeding of oxidizing biocides, bromine shall be used in conjunction with slug feeding a non-oxidizing biocide.  Maintain a minimum of .5 PPM free halogen in all cooling towers after 4 hours addition.  Provide Sodium Bromide for UW Madison (minimum 35%).  – Slug feed three times per week.

Maintain microbiological activity below one million organisms per milliliter of treated cooling water.  Provide dip slides to monitor effectiveness of biocide treatment in (open systems) at each site on a weekly basis. (All biocides shall be in liquid form.)

24.0.6
Tower water Lay-up:  All organic water soluble type corrosion inhibitor.  Contractor shall guarantee to achieve (less than) <2 MPY (mils per year) metal loss for ferrous metals and surfaces.

24.0.7
Provide new automated dosage controllers for both plants.  These automated controllers will be installed by owner and left in place during contract but must be maintained by water treatment vendor & will be returned to vendor upon termination of the contract.

Any pumps, feed point relocation, metering, monitoring etc. that is required for satisfactory operation of vendors proposed controllers will be installed and maintained by the vendor. Existing plant metering will not be used for vendors proposed automated dosage controllers.    

a.
Continuously monitor and adjust the product levels of the proposed treatment program 

b. 
Controlling the proposed water treatment program with minimal operator attention.

c.
Graphically reporting the chemical dosage levels in the cooling water systems.

d.
The system must be capable of compensating for make-up and blowdown.

e.
The system must be capable of controlling chemical levels regardless of the number and/or control of the cycles of concentration.

f.
The system must be capable of product dosage control to +/- 5.0 PPM.

Vendors are required to submit the following with the proposal:

1.
Provide a summary of the hardware required for the installation of the automated controller.   Example: number of controllers, pumps, water meters, feed points, wiring, labor cost etc

2.
Controller specification sheets and operations manual.

3.
Provide two references of similar facilities using this technology.

25.0
Chilled water:

25.0.1
Microbiocide:  Non-oxidizing biocides to maintain microbiological activity below 10,000 organisms per milliliter of treated cooling water.  Provide GLUTARALDEHYDE, minimum 45% as active ingredient, for UW Madison.

Provide dip slides to monitor effectiveness of biocide at each (closed systems) site on a weekly basis.

25.0.2
Shock feeding of oxidizing microbiocides is not required.

25.0.3 Chilled water corrosion inhibitor is not required.

AREA 1

SPECIFICATIONS AND OPERATING CONDITIONS FOR BOILERS system
U.W. MADISON - Charter Street Heating Plant

TYPE AND CAPACITY

     Boiler #
   1, 2 & 3 
        4
        5

a. Boiler Type 
2 Drum Water tube 
2 Drum Water tube 
2 Drum Water tube 

b. Pounds steam per hour
100,000 lbs./hr
200,000 lbs./hr
300,000 lbs./hr

c. Heating surface
9,22 8 Sq.ft
19,523 Sq. ft.
19,514 Sq. ft

d. Type firing
Coal/Gas/Oil
Coal/Gas/Oil 
Gas/Oil

e. Water holding capacity Boiler. 
5,421 gals
15,400 gals
11,135 gals

f.  Economizer 
361 gals
1000 gals 
662 gals

Operating Data

1
Deaerator pressures
13
psig

2
Deaerator tank/Feed water temperature 
246
°F

3
Boiler drum pressure
620
psig

4
Blowdown temperature to sewer 
<80
°F

5
Est. annual steam production 
2,900
MMlbs

6
Average condensate return 
83
%

7
Average condensate return temp 
160
°F

8
Total amount of #2 fuel oil in storage
180,000
 gals

9
Coal Annual consumption 
125,000
Tons

10
CO2 in steam 
12.4
ppm






Make-up Water Pre treatment 

The external pre treatment equipment consists of the following:

a.
Deaerator

b. Condensate Polisher
 52
regenerations/yr.

c. Zeolite Softener
 52
regenerations/yr, Cubic feet of Resin = 372 c.ft.

Annual make-up water quantity = 21900000 gal

Average Cycles of Concentration =   46      (based on umhos)

Treated make-up and Feed water analysis:


Feed water (FW)

Make-up Water  treated








Total soluble hardness (as CaC03)
0.1
ppm
0.5
ppm

Calcium hardness (as CaC03)
0.05
ppm
0.25
ppm

Magnesium hardness (as CaC03)
0.05
ppm
0.5
ppm

P-Alkalinity (as CaC03) 
4
ppm
0
ppm

M-Alkalinity (as CaC03)
10
ppm
25
ppm

Chloride (as NaCl)
3
ppm
30
ppm

Silica (as SiO2)
0.2
ppm
1
ppm

Conductivity  
46
umhos
100
umhos

Total iron (as Fe)
0.1
ppm
0.6
ppm

Oxygen (as O2)
0.006
ppm
N/A


pH
9.4
units
7.5
units

SPECIFICATIONS AND OPERATING DATA FOR Boiler system
U.W. MADISON - Walnut Street Heating Plant

Type and Capacity

     Boiler #
   1, 2 
3
        4

a. Boiler Type 
3 Drum Water tube 
3 Drum Water tube
Fire tube 

b. Pounds steam per hour
150,000 lbs./hr
300,000 lbs./hr
2,465 lbs./hr

c. Heating surface
10,574 Sq.ft
16,363 Sq.ft
500 sq. ft.

d. Type firing
Gas /Oil
Gas /Oil
Gas 

e. Water holding capacity Boiler
6,506 gals
11,746 gals
591 gals 

e. Economizer
373 gals
1,000 gals
 

Operating Data






1
Deaerator pressure
12
psig

2
Deaerator tank/Feed water temperature 
230
°F

3
Boiler drum pressure
175
psig

4
Blowdown temperature to sewer 
<140
°F

5
Est. annual steam production 
400
MMlbs

6
Average condensate return 
83
%

7
Average condensate return temp 
160
°F

8
Total amount of #2 fuel oil in storage
120,000
 gals

9
CO2 in steam 
12.4
PPM

Make-up Water Pre treatment 

The external pre treatment equipment consists of the following:

a.
Deaerator  

b.Dealkalizer         120       regeneration/yr. Cubic feet of Resin = 50 c.ft
c.
Zeolite softener   150     regenerations/yr.

d.
Zeolite softener       150     cleaning/yr. Cubic feet of Resin = 200 c.ft.


Annual make-up water quantity = 
 3,600,000 gal


Average Cycles of Concentration =    30    (based on umhos)


Treated make-up and Feed water analysis:


Feed water (FW)

Make-up Water treated








Total soluble hardness (as CaC03)
0.1
ppm
0.5
ppm

Calcium hardness (as CaC03)
0.05
ppm
0.25
ppm

Magnesium hardness (as CaC03)
0.05
ppm
0.5
ppm

P-Alkalinity (as CaC03) 
4
ppm
0
ppm

M-Alkalinity (as CaC03)
10
ppm
25
ppm

Chloride (as NaCl)
40
ppm
30
ppm

Silica (as SiO2)
1.1
ppm
1
ppm

Conductivity   
10
umhos
650
umhos

Total iron (as Fe) 
0.1
ppm
0.6
ppm

Oxygen (as O2) 
0.007
ppm



pH
9.4
units
7.5
units







SPECIFICATIONS AND OPERATING CONDITIONS FOR COOLING SYSTEMS

UINIVERSITY OF WISCONSIN MADISON

TOWER WATER (OPEN LOOP SYSTEM)


CHARTER STREET

WALNUT STREET








Days in Operation
1800
days/year
285
days/year

Hours of Operation
4,320
hours
6840
hours

Annual make-up
130,000 000
gallons
100,000 000
gallons

Cycles of concentration
7.5

4.5


Total Alkalinity
300-400 

300-400 


Bulk water capacity
180,000
gallons
145,000
gallons

Maximum bulk water temperature
105
°F
105
°F

Make-up water quality


CHARTER STREET
WALNUT STREET



Lake water
City water


Total soluble hardness (as CaC03)     
224
ppm
330
ppm

Calcium hardness (as CaC03)           
  84
ppm
180
ppm

Magnesium hardness (as CaC03)         
140
ppm
150
ppm

Total -Alkalinity (as CaC03)               
192
ppm
304
ppm

Chloride (as NaCl)                    
  10
ppm
    7
ppm

Silica (as Si02)                      
  2.1
ppm
  14
ppm

Conductivity                          
 430
umhos
560
ppm

Total iron (as Fe)                    
<0.1
ppm
 .27
ppm

Free Chlorine (as CaC03)                                
  0.0
ppm
   .1
ppm

pH                                    
  7.4
units
 7.3
ppm







The following generic chemicals will be furnished by the owner and shall not be included in the proposal: Acid (H2SO4) used for pH control.  15% Sodium Hypochlorite

Existing tower systems have both pH and conductivity controllers for control of bleed-off, and acid feed.

CHILLED WATER (CLOSED LOOP SYSTEM)


Charter Street
Walnut Street
Total system capacity 
1,030,000 gallons
1,165,000 gallons

Annual make-up
 300,000 gallons
50,000 gallons

PERFORMANCE STANDARDS FOR UW – MADISON

BOILERS



Charter Street
Walnut Street

Cycles of concentration
30-50
30-50

Corrosion rates:


Mild steel
<2 mils/year
<2 mils/year

Deposition control
No new deposition
No new deposition

Sulfite SO3
 
30-60

Erythorbic Acid/Diethylaminoethanol
1000-1500 ppb

O Alkalinity
<350
<350

Polymer Residual
120 ppm
120 ppm

Total Iron
<1
<1

CONDENSATE SYSTEM

Hardness (Total)
<.1
<.1

pH

8.4-8.8
8.4-8.8

TDS umhos
<50
<50

TOWER WATER (OPEN LOOP SYSTEM)



Charter Street
Walnut Street

Cycles of concentration
7.0-8.0 (lake water)
4.0-5.0

Corrosion rates:


Mild steel
<2 mils/year
<2 mils/year


Copper
<0.5 mils/year
<0.5 mils/year

Deposition control
No new deposition
No new deposition

Microbiological growth
<1,000,000 cl/ml
<1,000,000 cl/ml

CHILLED WATER (CLOSED LOOP SYSTEM)

Deposition control
No new deposition
No new deposition

Microbiological growth
<10,000 cl/ml
<10,000 cl/ml
services

Contractor shall not allow plant to run out of chemicals and reagent.

Corrosion coupon studies will run 90-120 days

Microbiological counts shall be run weekly on all system

Written service reports will be submitted per “Specification for bidder qualifications.”

contract summary and terms adjustment AREA 1

U.W. MADISON - CHARTER STREET HEATING PLANT

BOILER AND CONDENSATE SYSTEM

Annual actual Feed Water

gallons 
(A24)
Deviation from spec {actual FW} ÷ {From spec} 

(A25)

Is deviation from spec grater than (1.05) 105 % or less than (.95)95%
( Yes       ( No 

If yes, adjustment needed; if no (A26) = $0


Adjustment:

[Make-up dependent cost (A1)] x [Deviation from spec (A25)–1] $ 
 (A26)
Note:  Annual actual feed water will be calcualted using the following formula:

Feed water MM #/yr =
Amount of - MM Lbs./yrSteam
1 - [1/(Cycles of concentration)]
TOWER WATER (OPEN LOOP SYSTEM)

Annual actual make-up

gallons 
(A27)
Deviation from spec {actual MU} ÷ {From spec} 

(A28)

Is deviation from spec grater than (1.05)105% or less than (.95)95%
( Yes       ( No 

If yes, adjustment needed; if no (A29) = $0


Adjustment:

[Make-up dependent cost (A12)] x [Deviation from spec (A31)–1] $ 
 
(A29)
U.W. MADISON - WALNUT STREET HEATING PLANT

BOILER AND CONDENSATE SYSTEM)

Annual actual Feed Water

gallons 
(A30)
Deviation from spec {actual FW} ÷ {From spec} 

(A31)

Is deviation from spec grater than (1.05) 105% or less than (.95)95%
( Yes       ( No 

If yes, adjustment needed; if no (A32) = $0


Adjustment:

[Make-up dependent cost (A5)] x [Deviation from spec (A31)–1] $ 
 
A32)
Note:  Annual actual feed water will be calcualted using the following formula:

Feed water MM #/yr =
Amount of - MM Lbs./yrSteam
1 - [1/(Cycles of concentration)]
TOWER WATER (OPEN LOOP SYSTEM)

Annual actual make-up

gallons
 (A33)
Deviation from spec {actual MU} ÷ {From spec} 

(A34)

Is deviation from spec grater than (1.05)105% or less than (.95)95%
( Yes       ( No 

If yes, adjustment needed; if no (A35) =$ 0


Adjustment:

[Make-up dependent cost (A16)] x [Deviation from spec (A34)–1] $ 
 
(A35)
TOTAL TERMS ADJUSTMENT                $ 

[Sum (A26+a29+A32 +A35) ] 
If the adjustment cost is a negative number, the contractor reimburses State of Wisconsin.

If the adjustment cost is a positive number, the State of Wisconsin reimburses the contractor. 
