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Introduction

« Watertown operates an extended aeration activated sludge
treatment plant.

* The treatment plant was constructed in 2002 with an average
design flow of 5.29 MGD and a peak month of 8.9 MGD.

* Current average flow ranges from 3 to 4 MGD, with dalily
peaks exceeding 8 MGD.

* The plant had 5 blowers, each capable of 2,000 SCFM, but
only 2 operate.

* The plant has 3 aerations basins each 236’ x 25" x 16 SWD.



The Challenges

« Can we install high efficiency blowers to reduce power and
save operating cost?

« Can we improve air flow control at the aeration basins?




Let’s Start With a Review of the Blowers
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Five — 2,000 SCFM each at 8.2 PSIG, 150 HP




Actual
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Influent Flow 2499 GPM
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X 4861 Sampler

Effluent Flow 2426 GPM 3 1Max Flow
3.5 MGD

ﬂ Setpoint
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Combustible Gas 0.00 ppm

Dissolved Oxygen

1 Blower operating at ~ 1,576 CFM
Operating at ~ 20% of total capacity (4 blowers)



New Blower Spec

* Two blowers, high efficiency turbo

e Motor 150 HP

* Air flow range 850 to 2,200 SCFM, each
* Average 1,000 SCFM

* Fit in the same footprint




Blower Selection

Aeration Improvements
Watertown, WI

Scoring 1= lowest, 9=Highest

Decision Matrix - Comparison of Blower Technologies

Blower A

Blower B

Blower C

pumber of Blowers

2

2

2

Footprint of Each Blower [LWH)

56" w47 7"x75.3"

33.46"x51.18"x55.12"

30.3125" x 73.3125"x
58.3875" (101.3125" w/
filter)

Footprint of Each Blower Iﬂ}']

19

12

15

Treatment Options High Speed Turbo Blower with High Speed Turbo Blower

Items to Evaluate Weight 1-10 Blower A Blower B Blower C Blower Type Turbo Blower Airfoil Bearings with Airfoil Bearings

Min Air Flow 735 5CFM 850 SCFM 734 S5CFM
Safety 8 3 3 3 bk"lax Air Flow 2350 SCFM 2200 SCFM 2209 5CFM
HP at Design Point 6 5 3 7 NDiseldBIA]Ji 69 dB 75 4B 20
Air flow range 8 7 5 6 Motor Size 120 HP 100 hp 100 hp

- 8 / 6 > Power Requirements 3 ph/60 Hz/480 V 3 ph/60 Hz/480 WV 3 ph/60 Hz/4B0 WV
Location of Spare Parts *] 5 9 8 : "
Repair costs E B = = Motor HP at Design CDI‘IIIIiItIDI'IS 555 539 45
Operating Costs 3 5 5 - pMumber of Power Supplies 1 1 1
Skill Required for maintenance 5 5 5 5 \verage Power® (kwh/month) 30,184 79,314 24,473
Maintenance Cost 8 6 7 5 Dperational Cost IShrearla 5 2173225 | 5 2110573 | & 1762074
Capital Cost 5 1 3 5 Operational Cost Savings ($/year) | & 1054090 | & 1116742 | & 14652 41
Warranty 5] 7 5 3 Cost 5 269,77000| 5 11310000 | & 156,100.00
Footprint 4 3 7 5 Manufacturer's standard
Delivery time 3 1 5 9 warranty of 24 months from
startup or 30 months from

Final Weighted Score 422 495 478 delivery. An alternate S-year

parts and labor warranty: No
maintenance for the first 3
years, 6 free visits per year, and
an annual report on the status

24 month warranty from
successful startup or 30 months

1 year warranty on the
quality of products, parts,

MWarranty of equipment being offered. from shipment. and workmanship .
Submittal 2-4 weeks ARO; 27-29 Submittal 2 weeks ARO; 12
weeks after approval of Submittal 3-4 weeks ARD; 16-18 weeks after approval of
| ead Time drawings weeks after approval of drawings drawings




Let’s Move On To Airflow

Recycle
Mixers Pumps
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1 Dissolved Oxygen 0.70 f 1

| Air Flow 448 g

=Dissolved Oxygen 207

Air Flow 547 F

'3 Dissolved Oxygen 2.82

I Air Flow 581




For More Control

* \We need to decrease the valve size to gain control at lower
air flows.

« But we want to retain the large valve should higher air flow
be needed.

- Option 1 — Replace valve with a special valve that adjusts the
aperture (iris valve).

- Option 2 — Install a second smaller valve in parallel.




Valve Comparison

Iris Valve Butterfly Valve
- Relatively new to wastewater - Known
- Complex option - Good value
- Variable opening to improve air control - Poor air flow control

Iris valve was about twice the cost of a butterfly valve.



Final Solution

Parallel air flow control valves.




The Project

* Replace blowers with high efficiency units.
* Improve air flow control between the basins (automate).

But what makes this project unique:

« Watertown elected to self-perform this project with engineering
assistance with blower sizing and selection, pipe
modifications, and control integration.




Services Provided

 Blower sizing and selection

* Pipe modifications to support the blower selected
* Pipe modifications for improved air flow control
 Control integration

« Contractor selection mechanical and electrical

o Startup




Blower Design

PIPING ISOMETRIC

DETAIL /1

SCALF: 3/8%1°-07 45-MR-1

PIPING ISOMETRIC

DETAIL [ \

SCALE: 3/8%1'-0" 45-HR-1




Air Flow Control




Execution

* Equipment Selection

 Mechanical Contractor Selection

Mechanical Contractor 1 Mechanical Contractor 2

Mechanical Contractor 3

Mechanical Contractor 4

Contract Price $122,450

$69,070

$133,000

$79,812

* Electrical Contractor Selection

Electrical Contractor 1

Electrical Contractor 2

Electrical Contractor 3

Contract Price $154,900

$60,405

No Bid

« Scheduling and Startup



a ! ; Suction flowrate
1503.1 ft*/min
¢y Discharge pressure
& 8.1 psi

49.4 KW = 66 HP
VS.
~ 100 HP for the old blower



Equipment Performance

» Before blower install, total electricity monthly usage was
273,840 kWh

 After blower installation, the total monthly usage was
223,572 kWh

* Electricity usage reduced by approximately 18%

« Operators observe about a 10% difference in air flow
between basins

 Air flow and blower control automated




Summary

* The new equipment is working well.

 Plant staff is happy with less noise and automated air flow
adjustment.

* The overall process went well, and plant staff will self
perform other retrofit projects in the future.




Open Discussion &
Questions?




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

