











Memo to Gary Brugger
West Point Class II Inspection, May 25-26, 1982

well above average concentrations with Cd, Cu, and Ni concentrations
being higher than found in previously collected data. The data suggest
that, from a metals standpoint, West Point is one of the more heavily
loaded primary treatment plants in the state.

Table 14. Comparison of West Poinl digesled sludye Lu previously collected

data.*
West Point Data Previously Collected Data*
, Geometric Humber of
Parameters (mg/Kg)t Mean (mg/Kg)t Range (mg/Kqg )t Samples
Cd 61 6.93 1.8 - 17 19
Cr 340 56.8 11 - 540 19
Cu 1300 434.3 137 - 1190 19
Pb 590 324.7 73 - 1090 19
M 130 491 18 - 120 13
In 2000 1283.8 180 - 2680 19

*Summary of data collected prior to 4/82 during WDOE Class II inspections
of primary plants.
+Dry weight basis.

An effort to provide a metals balance for the treatment plant using the
Class II dala was made. Certain problems associated with such an effort
have to be recognized. The major problem associated with the balance is
the inability to follow a given input through the plant. Using a com-
posite sample to get a daily average value helps somewhat, but because
the Tiquid and solid handling components of the plant have different
detention times, the problem is not entirely avoided.

Metals flow charts were set up using WDOE analysis of WDOE composite
samples (Figure 3) and METRO composite samples (Figure 4) for the Tiquid
stream data. Renton sludge and solids stream data came from WDOE
analysis of composite samples provided by METRO.

Metals loadings for the solid stream were calculated based upon the
concentrations of solids and metals in the component and a flow rate
calculated on the basis of the METRO estimate of 200 galions of digestor
sTudge fed into the centrifuge per minute (see appendix A for calcula-
tions). Results of the calculations appear on Figures 3 and 4.
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Renton Sludge
1bs/D %t Centrifuge - Centrifuge
Supernatant Centrifuge Cake
Cd .5 & 1bs/0 1bs/D
cr 4.9 9 N
Cu 34,7 20 Cd d ~ |td 3.3 B
Pb 4.2 5 Cr 3.9 \ Ner 19.0 b — — — — — -3 Flandfil1/Land application
Ni 2.9 3 Cu 14.6 \ Cu 77.0
In 18,1 7 Pb 6.3 Py 34.4
Hg .0316 11 Ni 1.5 Digested STudge M 7.7
I In 21.6 1bs/D In  112.6
Hg  .0147 Hg .0012
| cd 4,5
Cr 25,2
| Cu 96.2
Tnfluent Pb 43.6 Total Qut**
! 1bs/0 M o9.6 k. 1bs/0 xt
In 143.0 ~ ;
| td 8.0 Hg .0178 cd 8.6 107
Cr 53.1 Cr 32.3 61
— it V77,0 Digestar ) Cu 154.0 87
Pb 79.6 Pb 87.5 110
i 88.5 Ni 34.2 39
In 247.8 Remored* In 254,2 103
Hg .2832 with Solids / Hg .28%4 100
- 1bs/0 /
/
Cd 3.4 EffTuent
Cr 43.7 16/D %+
Cu 114.6
A Pb 32.8 Cd 5.3 66
< | Ni £3.5 Cr 13.3 25 p——————3>Puget Sound
- In 127.8 w /.U 4a
Hg .0142 Pb 53.1 &7
Ni 26,5 30
Clarifier In 141.6 57
Hq .2832 100
~« -5 ids
- Livuid

*Calculated value:
Influent + supernatant - effluent = removed with solids

**Calculated value:
Effluent + crontrifuge cake = total out

+ 2 = % of influent,

Figure 3. Metals balance at West Point usfng WDOE analysis of WDOE influent and effluent composftor data,
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td .5 3l 165/0 1bs/0
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In 451.3 Removed¥ In 3161 70
Hg 7079 with Salids / Hg <1782 <25
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7
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Cr 30.4 I5/D 4+
Cu 209.2
> Pb 50.5 td 7.1 50
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*Calculated value:
Influent + supernatant - effluent = removed with solids

**Calculated valye:
Effluent + centrifuge cake = total out

+ % = % of {nfiuent,

Figure 4. Metals balance at West Point using WOOE analysis of FETRO {nfluent and effluent compasitor data.
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Table 15 compares digested sludge metals load with the respective loads
of its two components (the centrifuge supernatant and the centrifuge
cake). The agreement is good, with roughly 86 to 96 percent of the
digested sludge metals load accounted for by the sum of the centrifuge
cake plus supernatant metals loads. It is interesting to note that for
all metals excepl Hg, the vast majorily of Lhe melals were associated
with the centrifuge cake rather than the supernatant. Most of the Hg
seemed to be associated with the supernatant.

Table 15. Percent of digested sludge metals load found
in centrifuge streams.

Supernatant Supernatant
Parameters (%) Cake (%) + Cake (%)
Cd 15.6 73.3 88.9
Cr 15.5 75.4 90.9
Cu 15.2 80.0 85.2
Pb 14.4 78.9 93.3
Ni 15.6 80.2 95.8
n 14.6 76.1 90.7
Hg 79.8 6.7 86.5

The metals balances Took slightly different depending on whether the
METRO or WDOE compositor data are used. The WDOE composite sample data
indicate a balance in which the metals (Cd, Cu, Pb, Zn, and Hg) load
sent to the digestors approximately equals the metals load being taken
out of the digestors. Thus the total metals being removed from the
plant approximate 100 percent of the metals coming into the plant. The
Renton sludge contribution to the influent represcents 2 to 11 percent of
the input except for Cu. Approximately 20 percent of the Cu load to the
West Point plant was attributed to Renton.

The METRO composite sample data depict a situation in which the digestor
is being loaded with more metals than are being taken out. For all
metals except Hg, the total percentage of metals being removed from the
plant is 70 to 90 of that coming in. Using these data, Renton sludge
composes 2 to 11 percent of the metals Toading to West Point.

The two sets of influent and effluent data suggest that the metals load
removed from the liquid stream was approximately equal to or slightly
less than the metals removed during the period when the digestor was
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loaded. Based on the solids data, it appears that the METRO compositor
Ni results and WDOE compositor Hg results are probably more accurate
than the WDOE compositor Ni results and METRO compositor Hg results. As
noted earlier, an effort to find any sampling problems associated with
Cu and/or Zn would be useful for determining the loading Lo Puyel Sound.

LARORATORY PROCEDURES
Laboratory procedures were reviewed with James Harvey of METRO. At the
time of the inspection, METRO was reviewing and upgrading laboratory
procedures and equipment used at West Point. Comments relative to the

procedures being used include:

Composite Sampling Comments

1. It was noted in the conventional parameter discussion that the
effluent compositor sampling sile could have been more repre-
sentative. METRO reported that improvements have been made.

2. A program for compositor and composite bottle clecaning should
be set up and followed. As noted in the metals discussion, a
check to see if any metals contamination is occurring in the
compositors may be worthwhile.

BOD Analysis Comments

METRO equipment upgrades and procedural reviews for the BOD test
were almost complete and BOD procedures looked good. As discussed
earlier, there were some differences between WDOE and METRO labora-
tory results. Although the differences did not seem excessive, the
pattern of variation suggests the need for continuous review of
dilution procedures.

TSS Analysis Comments

1. It was recommended that one of the approved filters listed in
Standard Methods be used for the test (APHA, 1980).

2. The temperature of the drying oven should be calibrated and
monitored daily. During the inspection the temperature was
noted to be 112°C rather than within the prescribed range of
103 to 105°C.

o

It was recommended that duplicate samples be run when <50 mls
of sample can be filtered.
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Fecal Coliform Analysis Comments

1. The Most Probable Number (MPN) technique was used for this
analysis. Procedures looked appropriate.

2. As noted in Lhe conventional parameter analysis, improvements
in the fecal coliform sampling site were thought necessary to
provide representative samples. METRO reported that changes
have been made.

RECOMMENDATIONS AND CONCLUSIONS

1. Results obtained from samples collected during the Class II in-
spection were compatible with meeting NPDES permit limits when used
in calculating weekly and monthly averages needed to evaluate
permit compliance. A high coliform count (560,000/100 mL) from
the May 26 sample was of concern; although because a geometric mean
is used in coliform averages, a permit violation due to a single
count is unlikely. The high count resulted from a lack of chlorine
residual in the effluent. METRO reported that additional chlorine
capacity has been provided since the inspection. Monitoring should
assure that high coliform counts due to insufficient chlorine
residual are an infrequent occurrence.

2. Laboratory procedures were generally good. Use of an approved
filter paper, keeping a log of drying oven temperatures, and filter-
ing at Teast 50 mls of sample unless duplicates are run were sug-
gested as means of improving the METRO TSS analysis. Also, because
of the nature of the differences between some METRO and WDOE com-
positor and Tlaboratory BOD and COD results run on split samples,
careful moniloring of both dilution procedures and composite sample
refrigeration is suggested.

3. The METRO effluent composite and fecal coliform grab sampling
stations being used during the inspection were not in preferred
sites. METRO reported that a better sampling site is now used and
a more representative sample is collected.

4. Metals data collected during the Class II led to the construction
of fairly well-balanced metals flow charts. Results indicated that
metals loading of the digestor was approximately equal to or
slightly greater than the load being withdrawn. The effluent
metals load to the Sound varied depending upon whether VDOE or
METRO compositor dala were used in the calculations. METRU com-
posite samples generally showed higher metals concentations. Dif-
ferences in sampling times and/or techniques may account for
differences in results, but a check for sample contamination by the
compositors would be desirable. Results of analysis of samples
from both compositors were below NPDES permit Timits and, when
dilution with metal-free water was considered, were below EPA
saltwater toxicity criteria.

MH:cp

Attachments
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Appendix A: Calculation for Metals Load in Solids

Given:
Digestor sludge 3.1% solids = 31 gm/L
flow rate to centrifuge ~ 200 gpm

Centrifuge sludge 13.8% solids = 138 gm/L
Centrifuge supernatant 7600 mg/L solids = 7.6 gm/L

Supernatant = 7.6 gm/L
Digestor =~ 31 gm/L—-a@entrifuge

N TScake  ~ 138 guil

S

Assume that 1 L of digested sludge is fed into the centrifuge

1000 mL (31) = (100 - x) 7.6 + (x) 138
sludge supernatant cake

31000
23400
179.4

7600 - 7.6x + 138x
130.4x
x ~ 180

Hon

180 mL
820 mL

Thus: Cake amount
Supernatant amount

o

Since digested sludge flows at 200 gpm (.288 MGD)

?0? Epm = 8§ r ; x = 164 gpm (.Z36 MGD) supernatant
20? gpm = 1% r 5 y = 36 gpm (.052 MGD) cake

The pounds of solids associated with each stream can then be calculated:

Digested sludge:
1

200 gal/min (60 min/hr x 24 hr/D x 3.76 L/gal) x 31 gm/L (agafEﬁVTB) ~ 73900 1bs/D

Supernatant:
164 gal/min (60 min/hr x 24 hr/D x 3.76 L/gal) x 7.6 gm/L (KE%W§E7TED ~ 14900 1bs/D)

Cake: g/;AYOO

36 gal/min (60 min/hr x 24 hr/D x 3.76 L/gal) x 138 gm/L (1511557759 % 59200 Tbs/D



The pounds of metals associated with each stream could then be calculated:

For digested sludge and centrifuge cake:

1bs/D of solids x mg/Kg of metal in solids
2.2 1bs/Kg x 454000 mg/1b

= 1bs/D of metal
For centrifuge supernatant:

mg/L metals 1in tlow x 8.34 x MGD of flow = 1bs/D of metal

Cake +
Digested Sludge Super.  Centrifuge Cake Centrifuge Supernatant

mg/Kg 1bs/D (73900)  (1bs/D) mg/Kg Tbs/D (59200) mg/L  .236 MGD 1bs/D

Cd 61 4.5 4.0 56 3.3 0.36 .7

Cr 340 25.2 22.9 320 19.0 2. 3.9
Cu 1300 96.2 91.6 1300 77.0 7.4 14.6
Pb 590 43.6 40.7 580 34.4 3. 6.3
Ni 130 9.6 9.2 130 7.7 0.75 1.5
Zn 2000 148.0 134.2 1900  112.6 11 21.6
Hg .24 L0178 .0154 .02 .0012 .0072 .0142

% Solids 3.1 13.8 7600 mg/L = .76%




