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uring the 2000 dewatering facility upgrade at the 
LOTT Alliance’s Budd Inlet Treatment Plant 

(Olympia, Wash.), staff purchased a high-solids 
Humboldt centrifuge to replace their older Sharples 
machines, which had been averaging between 17% and 
18% solids. While excited by successful test runs, and 
the estimated solids ranges between 25% and 27% cake 
and polymer dosages of 29 lb/ton (58 kg/Mg), they 
were disappointed when the newly installed Humboldt 
machine’s performance did not meet these projections. 
Looking for other ways to maximize cake dryness and 
reduce polymer dosage, they finally opted to install an 
in-line mixer. 

 

Confounded Centrifuge 
Due to seasonal differences in the plant’s digested 

solids composition and operational differences, staff 
could not duplicate the Humboldt vendor’s results. 
Each month, the Humboldt centrifuge produced cake 
with and average dryness of between 23% and 24%. 
Dewatering activities revealed an upward trend in 
polymer consumption, which was approximately 5452 
lb (2473 kg) per month or $7360. Based on the 
vendor’s projections, the plant budgeted $130000 for 
polymer in 2000, but spent $166000, 27% more than 
budgeted, making chemicals the plant’s fourth highest 
line-item cost. 
 

Polymer Problem 
After researching and experimenting with different 

polymers, staff speculated that it was not the type of 
polymer that was the problem, but how the polymer 
was coming into contact with the digested solids. 
Working closely with their maintenance team, they 
tried adjusting polymer injection points, inserting a 
polymer disperser, adjusting polymer concentration, 
providing for static mixing, and using different 
molecular weights and structured polymers in each test 
configuration. None of the tests came close to matching 
the Humboldt vendor’s projected results. 

After much hard work, they managed to achieve 
only minimal improvements in cake quality and 
polymer reduction. Frustrated, but learning more about 
their new machine, they explored one last possibility. 
An early suggestion, vetoed due to its complexity, was 
to install a mixer in the digested solids feed line to the 
centrifuge. The mixer, placed where the polymer and 
digested solids came together, would improve contact 

between the two streams, optimizing dewatering 
capabilities. Staff had three choices for obtaining an in-
line mixer — pay $20000 for a readymade mixer, 
design and build one in-house, or work with a local 
company called Sharpe Mixers (Seattle, Wash.) that 
would build a pilot-test unit for them. 

 
They opted to work with Sharpe Mixers, because 

the company’s equipment cost much less than the 
other mixer considered, and Sharpe would allow 
them to test the mixer for 60 days, requiring purchase 
only if it met their stated goals. 
 

Mixing It Up 
A team comprised of a maintenance technician, 

systems analyst, lead operator, and level-one operator 
applied the Joiner seven-step, problem-solving 
technique to map a course of action.  

 

 
 
The technique includes identifying the problem, 

brainstorming possible solutions, testing theories, 
making decisions based on the success or failure of 
the tests, and determining how to repeat and verify 
positive results. This technique requires keeping test 
parameters constant as much as possible to isolate the 
variable and measure its effects on the results. 

D 



 

The team decided to have one person run the 
centrifuge to eliminate discrepancies in operating 
techniques. Next, they established specific guidelines 
for centrifuge control settings. They brought a third 
digester on-line to be used as a secondary, to 
decrease solids concentration variability. They also 
determined a sampling protocol and developed 
parameters to judge success or failure. 

The Sharpe mixer was delivered and installed, 
and the team attempted testing the new process but 
was unsuccessful. The mixer design did not allow 
them to run the centrifuge with the mixer for half a 
day and without it the rest of the day as originally 
planned. They had to change the procedures they 

established in the Joiner process to accommodate this 
obstacle. 

Their second attempt to test the new process 
included operating the centrifuge with the mixer a 
full day and without it the next day. They used their 
normal measuring points to test for improvements, 
measuring cake dryness, centrate capture percentage, 
and polymer usage. 

Their testing protocol revealed that using the 
Sharpe mixer increased cake dryness by 1% to 1.5%, 
which would allow the plant to process at least one 
load less each month (see table). Such successful 
results prompted them to permanently install the 
mixer in the solids-handling facility. 

 
Dewatering Process with In-Line Mixer – Results 

Date Mixer Cake % Polymer Dose lb/ton Centrate Concentration 
3/29 
3/30 
3/31 
4/04 
4/05 
4/06 
4/07 
4/11 
4/12 
4/13 
4/14 
4/17 
4/18 
4/19 
4/20 
4/21 
4/23 
4/24 
4/25 
4/26 
4/27 
4/28 
5/01 
5/02 
5/03 
5/04 
5/05 
5/07 
5/08 
5/09 
5/10 
5/11 
5/12 
5/13 
5/14 

Yes 
Yes 
Yes 
No 
Yes 
No 
Yes 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 

Yes (limited speed) 
No 

Yes (limited speed) 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

27.3 
27.2 
27.3 
26 

27.5 
25.1 
26.3 
27.2 
26.2 
27.8 
26.1 
27.1 
27.1 
25.8 
25.9 
27 

26.1 
27 

25.4 
26.6 
25. 
26.3 
25.8 
26.9 
25.6 
26 
— 

26.4 
25.2 
26.4 
25.1 
27.6 
27.6 
26.8 
23.6 

36 
36 
36 
36 
36 
34 
34 
37 
36 
36 
36 
36 
36 
35 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
37 
38 
37 
39 
39 
39 
40 
40 
40 
40 

1741 
2169 
2258 
2562 
3047 
2610 
3107 
2674 
1883 
1493 
767 

2976 
5490 
2676 
1879 
1956 
2493 
2258 
2733 
3238 
3327 
738 
— 

3225 
2534 
3013 
2362 
2152 
2578 
2152 
3283 
2404 
1846 
1413 
2126 

 
Eliminating one process load each month has 

saved the facility more than 6% in biosolids 
processing and management costs, which is an 
estimated annual savings of more than $32000. The 
Sharpe mixer paid for itself in 4 months. 
 

A New Alliance 
Plant staff continues to work with Sharpe Mixers 

by allowing the company to use the plant as a test site 
to try out new and different scrolls, paddles, and 
shafts. Sharpe installs the components in the plant’s 
mixer for designated periods to test their efficiency. 
As the company makes improvements to its product, 
it shares them with the plant, fostering a mutually 
beneficial alliance. 


