














Memo to Myron Saikewicz and Harold Porath
Leavenworth Sewage Treatment Plant Class II Inspection, June 12-13, 1984

Several factors should be considered in determining if using one of the ditches
as a digester is a long-term solution to the solids problem. Potential prob-
lems that should be considered include the ability of the rotors to maintain

an adequate dissolved oxygen (D.0.) concentration in OD #2, a freeze hazard
associated with the large aerobic digester (0D #1) during winter conditions,
and the threat of solids accumulations in OD #1 that exceed the rotors' mixing
capabilities.

A possible plan for evaluating the capabilities of the system as it is now be-
ing operated is presented in Figure 3. The method suggested need not be fol-
lowed, but as a minimum, data should be collected to answer the following
questions:

1. What is the plant organic loading?
2. What is the sludge yield?

3. Can 0D #1 serve as an aerobijc digester throughout the winter? If
so, with sludge volume reduction in OD #1 and wasting only from OD#1
to the holding basin, can an ever-increasing solids inventory be
avoided? Study of seasonal solids inventories will be necessary to
evaluate the ability of the plant to dispose of solids at a rate
greater than or equal to the solids generation rate.

With answers to these questions, plant capacity and in-plant sludge handling
needs can be reasonably assessed and a long-term operating strategy developed.
Final disposal of the dried sludge should also be addressed. The operator re-
ported that presently dried sludge is stored on cily Tand awailing developmenl
of a disposal plan. The plan should be developed and instituted.

Another solids problem noted in the comparison of the plant flow to design
criteria was the clarifier solids loading capacity (Table 7). Calculations
based on inspection data indicated a high recycle rate (300 percent) was re-
quired to maintain the MLSS concentration in the oxidation ditches. Because
the recycle rate was not checked, current data were requested from the opera-
tor so the recycle rate could be checked (Table 9). The MLSS data balanced
reasonably, suggesting that the data were accurate. The clarifier solids
loading for the December 12 data was approximately 26 1bs/ft2/D, slightly
above the WDOE design criteria of 25 1bs/ft2/D. During the inspection, the
clearwater depth in the clarifiers was approximately 7.5 feet, suggesting that
there was not a clarifier overload problem at that time.

Figure 4 illustrates the relationship between the MLSS concentration and the
flow the clarifiers could handle staying within the WDOE criteria. Judging
from both the loading and operator's concerns about clarifier solids loss, any
increases in MLSS concentration without corresponding decreases in total flow
to the clarifiers should be avoided. A reduction in the MLSS concentration
may decrease the probability of higher flows causing solids loss from the
clarifier.
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Figure 4. Flow'and MLSS concentrations allowing clarifier solids loading to remain under 25 1bs/ft2/D
- Leavenviorth, June 1984.
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Table 9. December 12, 1984, solids data analysis* - Leavenworth, June 1984.

Plant Operational Data*

0.56 MGD (based on telescopic valve settings with

Sludge recycle
both clarifiers being used)

" MLSS (0D #2) - 5,300 mg/L
RAS - 9,360 mg/L
Plant influent flow - 0.36 MGD

Mass Balance
0.92 MGD

@ 5,300 mg/L
40,700 1bs/U

0.36 MGD oD #2 ' Clarifiers |je—o088
— |
T 0.56 MGD N

@ 9,360 mg/L
43,700 1bs/D

A

*Data reported by Leavenworth operator.

The chlorine contact chamber problem consists of solids both settling and
floating in the chlorine contact chamber. Sludge depth measurements in the
operating contact chamber ranged from 0.75 to 1.25 feet, while those in the
out-of-service chamber ranged from 0.75 to 4.5 feet. The operator reported
that the chamber in service had been in service less than a week, suggesting
that sludge accumulation is fairly rapid. The contact chamber ‘also had a
severe floating scum problem. A long-term solution to these problems would
involve experimentation with reduced sludge age and reduced clarifier solids
loading in an attempt to get more complete solids capture in the clarifiers.
Also, reduction of any influent grease loading may help reduce the floating
scum problem. As a temporary measure, a scum trough had been installed just
upstream of the outlet weir and seemed to be preventing continuous scum
discharge. When the scum trough was turned for discharge, the scum trough
flow went through a coarse filter then into the effluent. Discharge from the
trough should be monitored for total suspended solids (TSS) concentration, and
if the concentration is greater than the weekly limit (45 mg/L), the filter
should be modified to meet the 1imit, or the scum rerouted back into the plant
treatment train.
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Routine process unit cleanup appeared to be lacking, although the operator was
observed cleaning. The operator reported that the plant cleaning water plumb-
ing was one-inch diameter to within a couple feet of the outlet and was then
reduced to three-fourths-inch diameter. He attributed poor water pressure for
cleaning to this reduction in size. The constriction should be removed in
order to maximize available pressure.

Laboratory Review

Laboratory procedures at Leavenworth were generally very good. Table 10
presents analytical results from samples split for both WDOE and STP analysis.
Comparisons are acceptable for all composite splits. Fecal coliform grab
sample analytical results did not compare closely (WDOE result: 5 estimated/
100 mL; Leavenworth result: 101/100 mL). The reason is unclear, but given the
operator's extensive experience with the fecal coliform test and possible
variation between grabs, this discrepancy could be due to sample differences,
not analytical differences, and therefore is not of great concern. Several
minor problems were noted, however, which should be corrected:

Table 10. Comparison of WDOE and Leavenworth laboratory results -
Leavenworth, June 1984,

Fecal
Coliform
BODg5 (mg/L) TSS (mg/L) (#/100 mL)
Leaven~ Leaven- Leaven-

Sample Sampler WDOE  worth WDOE worth WDOE worth
Influent  WDOE 140 146 91 98

Leavenworth 160 149 110 123
Effluent  WDOE 4.8% 11 11 10

Leavenworth 2.8% 9 11 10

Grab . 5* 101
*Estimated

Sample Collection - Composite samples should be cooled during collection
(preferably to 4°C). The Leavenworth effluent composite samples
were approximately 12°C at the end of the collection period. Pro-
vision should be made for better sample cooling.

BODs Testing

1. Distilled water used for making dilution water should be stored
approximately one week in the dark prior to use. Nutrients should
be added to the stored water approximately one hour before use as
dilution water.
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2. When the pH of the effluent sample is below 6.5, the sample should
be adjusted to pH 7 with 0.1 N or 1 N NaOH before the test (WDOE,
1977, pH).

3. D.0. measurements, using both the meter and Winkler methods, of
samples in the 2 to 4 mg/L concentration range should be run
occasionally to assure meter calibration over the entire scale.

TSS Testing
1. Filters should be pre-rinsed prior to sample test use.

2. Sample filtering time should always be less than five minutes.
If filtering is not complete within five minutes, the filter
should be considered plugged, and be discarded. A Tesser volume
of the same sample should then be run using a new filter.

3.  An accurate thermometer should always be in place to monitor
drying oven temperature. The temperature should be checked
before drying.

Conclusions

The plant was operating well within NPDES permit limits during the inspection
except for one effluent pH measurement. Data collection, visual observations,
and discussions with the operator identified several problem areas that could
prevent continued permit compliance. These included:

1. Flow data generated at the plant have heen of questionable accuracy,
making calculation of operational parameters equally questionable. The
meter has been recalibrated, but additional checks to assure that the
flume is not the source of error are suggested. Also, if the operator's
0.11 MGD estimate of potable water added to the flow within the plant is
accurate, DMR data should be adjusted to reflect this contribution.

2. Solids wasting facilities did not appear adequate for good plant opera-
tion throughout the year. A need for wasting throughout the year rather
than at a high rate during the summer and low rate during the winter
is apparent. The operator has modified the plant flow scheme (using OD
#1 as an aerobic digester), neutralizing the solids accumulation problem
for an undetermined time period. Appropriate data collection to answer
questions noted in the text will help identify how iong this operational
modification can be used. Also, a disposal system for the dried sludge
is needed.

3. Clarifier solids loading approximated the WDOE design loading criteria.
Flow to the clarifier (influent + recycle) and MLSS concentration should
be monitored to avoid clarifier overloads.
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4, Chlorine contact chamber solids accumulation appeared to be occurring
fairly quickly. Modification of the chlorine scum trough to prevent scum
from escaping out the effluent 1ine may be necessary.

Plant clean-up water may lack adequate pressure to be effective. Plumb-
ing should be checked to see if the Tine constrictions the operator
mentioned can be eliminated.

(&3]
.

Attention to these problem areas should prove useful in making long-term
operational plans that will result in a consistently high-quality effluent.

Laboratory and sampling procedures were generally very good. Recommendations
for improvements in some areas are noted in the discussion.

MC:cp

Attachments
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Appendix A.

Importance of wasting from OD #1 when using it as an aerobic digester -
Leavenworth, June 1984.

Problem:
100 1bs of solids in OD #2 are to be wasted.

If the solids are wasted directly to the drying bed, wasteage would be:

% TVSS - 76% (Sept. 1984 DMR average)
% TNVSS - 24%

TSS wasting - 100 1bs

TNVSS wasting - 24 1bs

TVSS wasting - 76 1bs

If the solids were sent to the holding basin/aerobic digester first,
wasteage would be:

% TVSS - 73% (Sept. 1984 DMR average)

% TNVSS - 27%
Because digestion reduces only the volatile fraction, TNVSS
wasting would remain the same:

TNVSS wasting - 24 1bs
Then:

24 1bs TWSS _ 00 _ g9 1ps TSS

x 1bs
TSS wasting = 89 1bs
TVSS wasting = 65 1bs

So TSS wasting is reduced by 11 1bs.
If the solids were sent to OD #1 first, wasteage would be:

% TVSS - 68% (Sept. 1984 DMR average)

% TNVSS - 32%
Because digestion reduces only the volatile fraction, TNVSS wasting
would remain the same:

TNVSS wasting - 24 1bs
Then:

24 1bs TNVSS _ 459 = 75 1bs TSS

x 1bs
TSS wasting = 75 1bs
TVSS wasting = 51 1bs

So TSS wasting is reduced by 25 1bs.




