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Table 9. Inspection sludge metals measurements - Olympus Terrace, November 1984,
Metalt
As Ba Cd Cr Cu Pb Hg Ni Se Ag Zn
@ g .,
= e o = = & = 8 ~ & = &8 =5 8 < & = & = &8 5 &8 = & = B
g g E & Z+ £ 4 2 4 5 4 8 4 52 £ 2 5 4 8 4 B 4 8 4
vy o = S, = (V%] = 1 = Lyl = 1953 d= b = Ll = Ll | = L - (TN} = il = Lbdo
RAS 11/7 1015 1.14 9 1750 456 711 609 99 1.8 321 <5 1920
1500 1.10 9 458 773 622 71 2.3 345 1920
11/8 0715 .94 6 .013 138 1.0 438 <.01 749 <.02 611 <.,02 99 .10 2.5 <.00006 311 .35 3.3 .002 9.6 <.02 1817 68
0945 1.04 5 .017 202 2.6 431 .74 690 .25 583 .05 89 .10 2.2 .00011 298 1.1 1.7 .005 9.1 <.02 1788 9.0
Screen- 11/7 0955 14.9 6 .003 87 1.0 374 .06 310 <.02 414 .02 25 .05 .56 <.00006 417 .35 .0006 4.6 <.02 1704 1.7
ings 11/8 0945 10.23 3 .008 86 .45 424 .03 370 <.02 458 <.02 23 <.02 .47 <.00006 449 .40 1.1 .003 5.7 <.02 1792 .88
WAS 11/7 0955 2.46 6 222 437 689 568 61 2.6 291 20 1829
11/8 0945 3.27 4 ,009 210 .60 422 .58 729 .05 643 .05 83 .05 2.8 <.00006 258 .60 2.9 .003 19 <.02 1704 4.0
EP-TOX 5~ 100- 1- 5- 5- 2= 1- 5
DW Criteria*x 500 10,000 100 500 500 20 100 500
tTotal metal concentrations in mg/Kg dry weight; EP-TOX metal concentrations in mg/L.
*Dangerous waste criteria (WDOE, 1984).
The high total cadmium concentrations in the sludge are also of concern when
considering disposal alternatives. Presently the sludge is disposed of
as garbhage, being picked up as part of the residential garbage collection
route in the area. Land-application was being considered as an alternative
method. The high cadmium concentration would require consideration when
studying land-application of sludge (WDOE, 1982; Federal Register, 1980).
Influent and effluent samples collected during the inspection are summarized
in Table 10. Influent concentrations are compared to "“typical background"
non-industrial sewage influent metals concentrations in Table 11 (EPA, 1983).
Concentrations at OT were higher than "typical background" for all metals
except lead, being much higher for arsenic (approximately 9 times) and cad-
mium (approximately 13 times). Although concentrations were high, when the
dissolved fractions were compared to threshold concentrations for inhibition
of biological activity (Table 12), OT concentrations were less than the
threshold concentrations. The OT arsenic concentration in relation to acti-
vated sludge inhibition and the copper and nickel concentrations in relation
to nitrification inhibition were approaching threshold concentrations.
Table 10. Influent and effluent metals - Olympus Terrace, November 1984,
Metal (ug/L)
As Cd Cr Cu Pb Hg Wi Zn
Sample Date  Time Total Diss. Toldl Diss. Total Oiss. Total Diss. Total Diss. lotal Diss. Total Diss. Total Diss.
Influent 11/7 1010 74 18.1 50 88 11 0.32 60 352
1455 56 38.8 110 104 11 0.47 46 428
11/8 0700 9 7.8 16 53 31 0.16 3 71
11/7-8 WDOE Comp 27 25 38.6 11.2 92 21 92 24 39 9 0.21 74 48 287 37
0T Comp 24 13 42.0 13.4 97 21 79 18 14 13 0.05 54 44 304 38
11/8 0945 4 10.1 49 81 36 0.26 4 143
Effluent 11/7 1005 47 9.9 5 32 5 0.37 40 60
1440 42 9.8 7 30 . 11 0.16 39 57
11/8 0710 4 10.3 5 22 11 0.11 37 54
11/7-8 WDOE Comp 13 16 9.3 7.5 5 <1 23 6 11 <1 <0.05 33 30 53 34
0T Comp 13 13 9.5 8.0 3 <1 27 5 10 5 <0.05 35 34 54 35
11/8 0945 4 11.7 4 26 23 0,11 34 52
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Table 11. Comparison of OT influent metals concentrations to “"typical back-
ground" concentrations for non-industrial wastewaters - 0lympus
Terrace, November 1984,

"Background" WDOE Intluent A 0T Influent
Concentration Composite Composite
Metal (total metal - ug/L)* (total metal - ug/L) (total metal - ug/L)
As 3 27 24
cd 3 38.6 42.0
Cr (total) 50 92 97
Cu 61 92 79
Pb 50 39 14
Ni 21 74 54
In 175 287 304

*From (EPA, 1983, p.L-24).

Table 12. Comparison of OT influent metals concentrations to threshold inhibitory concentrations* -
01ympus Terrace, November 1984,

ThreshoTd of Threshold of
Inhibitory Effect Inhibitory Effect

on Activated Sludge* on Nitrification* WDOE Influent Composite OT influent Composite
Metal (ug/L dissolved metal) (ug/L dissolved metal) (ug/L dissolved metal) (ug/L dissolved metal)
As 50 —— 25 13
Cd 1,000 - 11.2 13.4
Cr (total) 10,000 - 21 21
Cu 1,000 100 24 18
Pb 100 500 9 13
Hg 100 -—- 0.21** 0.05%*
Ni 1,000 500 48 44

n 1,000 100 37 38

*From (EPA,1983, p.L-7).
**Total Hg.

Metals removal through the plant is compared to "typical" removals at second-
ary plants in Table 13 (EPA, 1983). Removals at OT were better than the
typical median removals for all metals studied except copper. Table 14 com-
pares OT metals concentrations to EPA criteria for saltwater. Concentrations
of metals found in the literature for central Puget Sound were used to esti-
mate background concentrations in the receiving water (Joy, 1985). Effluent
concentrations during the inspection required at most a 14:1 dilution in the
receiving water (to meet Lhe proposed copper criteria), so 24-hour exposure
criteria were not exceeded. The effluent concentrations were less than the
anytime criteria for all metals, but would require a 7:1 dilution to meet the
proposed copper criterion. Influent concentrations were also compared to the
receiving water criteria to estimate dilution necessary in a worst-case, no-
treatment situation. A maximum dilution requirement of 60:1 (to meet the
proposed 24-hour copper criterion) was estimated for the influent.
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Table 13. Comparison of OT metal removal to "typical" median removals
- Olympus Terrace, November 1984.

"Typical"
Median
Percent WDOE Compositor 0T Compositor
Metal Removal* . Percent Removal Percent Removal
As -- 52 46
Cd 50 76 77
Cr (total) 71 - 95 97
Cu 82 75 66
Pb 57 72 29
Hg 51 -- --
Ni 32 55 35
In 76 82 82

*From (EPA, 1983, p.L-9).

Table 14. Comparison of inspection data to saltwater toxicity criteria - Olympus Terrace, November 1984,

Inspection Data

o Influent Effluent
Background WDOE WDOE
Saltwater Toxicity Criteria {(ug/L)t Concentrationt* Sample Dilution Required* Sample Dilution Required*
Metal Z4-hr. Anyt ime Acute Chronic (ug/L) (ug/L) Z4-hr. Anytime (ug/L) Z4=hr. Anytime
Ag** (63) (120) 508 2.0 27 - - 13 -- --
cd 4,5(12)  59(38) 0.3 38.6 8:1(2:1) -- 9.3 1:1 --
Crtt 18(54) 1260(1200) - 92 4:1(1:1) -- 5 -- -
Cu 4(2) 23(3.2) 0.5 74 Z5:1(60:1)  3:1(33:1) 23 5:1(14:1) (7:1)
Pb (8.6) (220) 688 25 2.8 39 (5:1) - 11 - --
Hg 0.1(0.1) 2.7(1.9) -- 0.21 1:1(1:1) - <0.05 -- --
Ni 7.1 140 1.3 74 12:1 -- 33 4:1 --
In 58 170 1.9 287 4:1 1:1 53 -~ -
()} = Proposed criteria. '
t = From (Joy, 1985).
t* = Metals concentrations found in Central Puget Sound (Joy, 1985).
* = Dilution required is the amount of dilution water at the background concentration necessary to reduce the
influent or effluent concentration to the toxicity criteria concentration,
**% = Arsenic (+3) criteria given.
t = Chromium (+6) criteria given.

Results of influent and effluent grab samples collected for metals analyses
are also included in Table 10. Figure 4 presents bar graphs to help better
estimate the daily fluctuations that occur. The graphs are similar for
cadmium, chromjum, copper, mercury, and zinc; all suggesting that daytime
activities generate wastes with much higher metals concentrations that at
qight. This pattern agrees with the NWRO theory that day-operated, small
industrial shops in the service district may be the source of the problem.
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In summary, high metals concentrations in comparison to "typical" domestic
plants were present in OT influent, and sludge metals concentrations were
higher in OT sludge than samples collected during previously conducted inspec-
tions in the state. Although the concentrations are below critical criteria
used for comparison, concentrations are at a point where serious concerns
arise. Areas causing concern include:

1. Influent arsenic concentrations are approaching threshold concentrations
of activated sludge inhibition,

2. Effluent dilution required to prevent toxicity effects in the outfall
area was as high as 14:1 (for copper using the proposed 24-hour criteria).
The dilution requirement goes to 60:1 for the influent, a discharge
situation that could occur if a plant upset severely limits treatment in
the single oxidation ditch unit.

3. Sludge cadmium concentrations are approaching dangerous waste concentra-
tions based on the EP-TOX test results. Higher concentrations of total
cadmium were measured in the sludge prior to the inspection, suggesting
that higher EP-TOX concentrations may have also occurred.

The data collected during the inspection suggest that classification of OT
influent as "typical domestic sewage" is likely inappropriate. Thus, con-
sideration of OT as a special case seems reasonable. Given the metals situa-
tion at OT, there is a need to prevent increased metals concentrations/loads
to the plant and to reduce the present metals concentrations/loads at the
plant. NPDES monitoring for metals appears to be necessary. The frequency
of monitoring is somewhat dependent on the efforts to reduce the incoming
load to the plant. Locating sources and requiring pretreatment to reduce the
incoming load would require a less frequent monitoring. The monitoring pro-
gram would be designed to assure that the lower Toading level is being main-
tained; perhaps monthly influent, effluent, and sludge sample metals analysis
would be adequate (the influent and effluent samples could be a flow-weighted
composite of weekly conventional parameter composites). More extensive moni-
toring would be necessary until the loadings at the source(s) are reduced.
Weekly metals analysis of influent, effluent, and sludge samples should be
encouraged. An EP-TOX analysis for cadmium would also be desirable when total
cadmium in the sludge is >500 mg/Kg dry weight.

LABORATORY PROCEDURES

Laboratory procedures appedared to be fairly good at O0T. Comparison of results
of samples split for WDOE and OT laboratory analysis are presented on Table 15.
Results compare well for BODg, TSS, and TVSS analyses, with marginal comparison
for fecal coliform results. A media problem was noted with the fecal coliform
test that may have contributed to the difference. The OT media was old and
discolored. Tests at the WDOE laboratory using the OT media found that plate
counts were reduced on the OT media in comparison to the samples run with media
from the WDOE Tab. The operator reported that since the inspection, a smaller
package of new media had been purchased. The media should only be used for

six months after the package is opened and then replaced with fresh media.
Comments pertinent to other tests include: '
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Table 15. Comparison of WDOE and Olympus Terrace analytical results - Olympus Terrace, November 1984.

Fecal Coliforms

BOD5 (mg/L) TSS (mg/L) TVSS (mg/L) (#/100 mL)
01ympus 01ympus 01ympus 01ympus
WDOE Terrace  Expected* Terrace  Fxpected* Terrace  WDOE Terrace

Sample Sampler Analysis Analysis Concentration Analysis Concentration Analysis Analysis Analysis

Influent
WDOE 190 172
Olympus 190 178
Terrace
Effluent
WDOE 6 t
01ympus 6 10
Terrace
Grab 2 est. 45
EPA*
QC #1 114 106 49 43
qQc #2 113 119 A9 40
QC #3 532 510 292 270

*A laboratory accident resulted in Toss of the TSS samples by the Olympus Terrace lab. "EPA, Quality Control
Samples" were ?hen provided for analysis by the Olympus Terrace lab. The expected concentration is the
average analytical result by EPA reference laboratories for the gquality control sample.

tAnalysis not requested because Olympus Terrace does not routinely seed samples and the chlorinated effluent
sample collected by WDOE required seed.

BODg Test

1. Samples for testing should be warmed to room temperature prior to test
setup (WDOE, 1983, p. 15, #27). This can be accomplished by removing the
sample from refrigeration for approximatley one hour before starting the
test.

2. Distilled water to be used in dilution water should be stored in the dark
in cotton-plugged containers for approximately one week prior to use.
Nutrients should be added to the stored water not more than one or two
hours before use in the BODg test.

3. Avalid BOD5 test requires that (WDOE, 1983, p. 19-20):
a. A minimum oxygen depletion occurs--the initial D.O.concentration

should be at Teast 2.0 mg/L greater than the five-day D.0. concen-
tration. Thus, the D.0. depletion should be at least 2.0 mg/L.
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b. A minimum D.0. concentration be Teft in the bottle when the test is
complete--the five-day D.0. concentration in the bottle must be at
least 1.0 mg/L.

TSS Test

After the test is complete, the dried filters should occasionally be redried
and reweighed to assure that sample drying is adequate.

RECOMMENDATIONS AND CONCLUSIONS

During the inspection the plant was operating within NPDES permitted limits.
Laboratory procedures for the permitted parameters were generally good.
Suggestions for minor modifications of laboratory procedures are included in
the discussion. Problem arcas that may have affected the accuracy of DMRs
submitted prior to the inspection include:

1.

The 0T fecal coliform media had exceeded its shelf Tife and resulted in
underestimation of plate counts. New media was purchased by 01ympus
Terrace soon after the inspection. A shelf life of six (6) months for
the media once opened should be observed.

The plant flow meter read 0.85 MGD in comparison to an instantaneous
measurement of 1.05 MGD at the beginning of the inspection. The meter
was recalibrated for the inspection and a rating table was left for the
operator to occasionally check the calibration.

Although the plant was meeting the NPDES permit parameters, several potential
problem areas were noted. These included:

1.

The system used for balancing clarifier loading (by eye) was not working

satisfactorily during the inspection. The sludge return air lock problem
that contributes to the imbalance should be resolved and a more accurate

method of balancing loads instituted.

A high sludge blanket was being maintained in the clarifiers. Lowering
the blanket would make the plant Tess susceptible to solids loss during
periods of higher hydraulic loading. Also, some sediment deposits were
noted on the floor of the oxidation ditch. Channel-wide sludge depth
measurements would be necessary to define the extent of deposition and
need for clean-out.

Oxidation ditch solids wasting was 1imited to the rate of one garbage
dumpster full per week. During the inspection, the MLSS concentration
appeared to be higher than necessary, indicating that making provision
for a higher wasting rate may be necessary. Accurate sludge wasting
records should be kept.
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Hydraulic Toading in the oxidation ditch was at the point where deten-
tion time in the ditch was at the minimum WDOE design criteria (18
hours, WDOE, 1978). This may become a 1imiting factor at the facility.

Metals concentrations are of concern. Influent arsenic and cadmium
concentrations were particularly high in relation to "typical domestic"
influent (arsenic approximately 9 times typical: cadmium approximately
13 times typical). The influent arsenic concentration was approaching
the threshold concentration for inhibition of activated sludge. Sludge
cadmium, chromium, and nickel concentrations were high in comparison to
sludge metals concentrations in previously sampled municipal sludges.
The sludge cadmium is of particular concern because the EP-TOX test
cadmium concentration of 0.58 mg/L was approaching the dangerous waste
criteria of 1 mg/L. The higher metals concentrations in the influent and
sludge suggest that the sewage is not strictly a "domestic sewage", and
exemption from further consideration of the sludge as a dangerous waste
may be inappropriate. A slightly higher EP-TOX cadmium concentration in
the sludge would result in a dangerous waste classification. Special
handling and disposal techniques as described in Chapter 173-303 WAC are
applicable to dangerous wastes (WDOE, 1984).

A metals monitoring program as part of the Olympus Terrace Sewer District
NPDES monitoring program is suggested. As noted in the text, frequency
of monitoring would be somewhat dependent on the success of any efforts
to locate and control metals inputs into the system.

hments
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