














Table 5, Western Slopes - flow measurement and comparison with Western Slopes script chart and totalizer,

March 8, 1983

Flow based on heed measurement:
Flow based on staff gage
Flow based on script chart

Totalizer Comparison to Head Measurement

Flow based on head measurement

Flow based on script chart

Flow based on script chart

Flow based on totalizer

Flow estimate based on Manning dipper

March 23, 1983

Flow based on head measurement
Flow based on script chart

Flow based on head measurement
Flow based on script chart

U 1

4 R 0 " H

HoH

In-place weir staff gage demonstrated a +5
percent error in measurement when compared to
head measurement obtained with a carpenter
square [square = ,92 vs. staff = ,97']

Totalizer error calculated using the following

2.85 MGD H.M.T. 3.22 MGD T.  _ ...
728 MGDS Gt 281 Vap 5.¢. - 138% of flow

24-hr, flow estimated from time period

1504 March 8 to 1115 March 9

Flow measurement for comparison following

adjustment of plant's automatic flow sensing
system. Automatic fiow measurement of + 15
percent of actual flow considered acceptable

Percent

Measured Error /

Flow of Flow—  Comments
2.28 MGD
2.47 MGD +8
2.85 MGD +25
2.28 MGD
2.85 MGD +25 formula:
2.81 MGD
3.22 MGD +38
2.31 MGD
2.37 MGD
2.60 MGD +10
1.43 MGD
1.75 MGD +22 by WDOE.

l»/Perc:en‘c error of flow was based on head measurement determined by direct measurement with a carpenter square.



Table 6. Tacoma Western Slopes WTP, conventional pollutant results, March 8-9, 1983.

Chlorinated Unchlorinated Chlorinated

Influent Influent Effluent Effluent Effluent
WDOE WS WDOE WS WS
Parameter Samples  Samples  Samples Samples Samples
Flow (MGD)T 2.38
B0Ds (mg/tL) ++ 82 110 110
(1bs/day) + 1,630 2,186 2,186
TSS (mg/L) 110 59 53 90
(1bs/day) 2,186 1,173 1,053 1,789
Conductivity (pmhos/cm) 725, %% 1,020**
925, ** >1,000**
875 775
Temperature (°C) 13. 8%* 13.7%*
14, 0** 13.8%*
pH (S.U.) 7.5 7.7 7.3 7.4
7.7%% 7.4%*
7.4%* 7.2%%
7'6*** 7.3***
Total Ch1. Resid. (mg/L} 1.9%* 1.8%
Fecal Coliform (#/100 mL) 740*
FC (Dt = 7.03 min) 270%
Turbidity (NTU) 78 38 53 68
Total Solids (mg/L) 590 510 510 540
Tot. Non-vol. Solids (mg/L) 400 350 370 380
TNVSS (mg/L) 19 4 12 15
NH3—N (mg/L) 13 12 12 14
NOZ—N (mg/L) 0.03 0.04 0.01 0.03
NO3—N (mg/L) 0.40 0.55 0.40 0.35
O—PO4—P (mg/L) 2.4 2.9 3.1 3.4
T—POq—P (mg/L) 5.3 5.1 5.3 5.8
COD (mg/L) 180 110 170 160
*Grab samplé, lab analysis tAdjusted totalizer plant flow was 38% high
**Grab sample, field analysis t+BOD results rejected, analysis questionable

***Composite sample, field analysis f++Composite sample, field analysis



Table 7. Tacoma Western Slopes WTP, conventional pollutant results, March 22-23, 1983,

Influent Chlorinated Effluent
Parameter WDOE Samples WS Samples WDOE Samples WS Samples
Flow (MGD) 1.72
BOD5 (mg/L) 180 220 150 130
(1bs/day) 2,585 3,160 2,154 1,867
7SS (mg/L) 170 240 100 89
(Tbs/day) 2,442 3,447 1,436 1,278

Conductivity (ymhos/cm) 1,000 1,000 . 929 999

670*%* 660**

395%* 975%*

>1,000+++ 990+++
Temperature (°C) 13.5%% 14.6%*

13, 8%* 14, 3**
pH (S.U.) 7.1 7.1 7.2 7.4

7 A%* 7.4%*

7.4%% 7. 1%%

7.3+ 7.211
Total Chl. Resid. (mg/L) 1.2%%
Fecal Coliform (#/100 mL) 3,000%, [1,500]*

740*, [3607*

Turbidity (NTU) 140 150 80 78
Total Solids (mg/L) 770 850 620 450
Tot. Non-vol. Solids (mg/L) 530 560 420 450
TNVSS (mg/L) 32 56 21 18
NH3-N (mg/L) 9.3 18 16 18
NOZ*N (mg/L) <0.01 <0.01 0.02 0.02
N03—N (mg/L) 0.17 0.12 0.14 0.21
0~P04—P (mg/1) 3.9 4.3 4.4 4.6
TuPOq—P (mg/L) 6.7 8.5 7.8 7.9

COD (mg/L) 340 420 280 270

*Grab sample, lab analysis
**Grah sample, field analysis
++BOD results rejected, analysis questionable
+++Composite sample, field analysis
[ ] Brackets = Dy time prior to dechlorination, equivalent to time of travel for
chlorinated effluent prior to discharge (refer to Table 2)
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Table 8. Recalculated estimate of the population served by the Western Slopes WIP. The estimate is based upon influent loading data from two
monthly WYP DMRs (April, May 1983) and the March 22-23, 1983 WDOE Class II survey. Influent loading estimates were calculated for a
population of 23,000 (City of Tacoma population served figure) and actual loadings were compared to these values t¢ determine a percentage
of the influent estimates. The recalculated population served estimate was bésed upon the mean (X) of the percentages.

1 Influentz/ 3/ % In 7 % Inf, % Inf, _ 5/ Populaticn
Parameter Design Base~ Estimate™ DMR #1% Est, DMR #2 Est. Survey Est. OMR #1, DMR #2, Survey, X, (S.D.)~ Estimated/
Flow (MGD) 1x 1074 2.3 1.53 67% 1,63 714 .72 759 1.63 (L1) 16,300 (1,00C)
BODy (1bs/day) 2 4,600 2,530  55% 2,232 499 2,585  56% 2,400 (190) 12,000 (250)
sS (1bs/day) 2 4,600 3,577 78% 3,320 72% 2,442 53% 3,100 (600) 15,500 (3,000)
Mean (X)2/ 66.7% 65% 61.4%
Standard 7/
Deviation (S.D. )~ 11.5% 13.0% 11.9%
Popuiationg/ .
Estimate 15,300 14,700 14,100
s.p.%/ ’ 2,600 2,900 2,700
X Popu?ationg/ 10/
Estimate (65%) 14,700 145720 14,6002
X s.0.% : _ (10.8) 25700 = 2.479- +(1,650)

L/as taken from WDOE criteria for Sewage Works Design (1978, Revised 3/80).

23

ﬁ/Caiculated from design base and population served of 23,000,

E/Two DMRs from the W™P (April 1983, May 1983) and WDOE survey (March 22, 1983), DMR data are monthly means (X).

%/The percentage of the influent estimate actually observed in MR and survey data.
E/Mean (X) and standard deviation (S.D.) for each parameter. _
§/Popu1ation estimate based on the mean of each parameter and the design base.

Z-/Hean and standard deviations of the percent influent estimates for individual surveys.

§/Popu1ation estimates and standard deviation based on zhe DMR given population cf 23,000 and the mean of the % influent estimates of the individual
surveys. .

9-/Final population estimates and standard deviations based on the mean of the combined % influent estimates for al™ three surveys.
R
~‘—Q-/Popmation estimate based o1 the combined influent estimates of the individual parametars,




Table 9-a, Comparison of laboratory results, including Tacoma Central lab results for split composite samples from
the March 8-9, 1983, Class II field survey.

Influent Unchlorinated Effluent Chlorinated Effluent

Compositor WDOE Compasite WS Composita WS Compositea WDOE Composite

WDOE WS Tacoma WIOE WS Tacoma WDOE WS Tacoma WDOE WS Tacoma
Parameter Lab Lab Lab Lab Lab Lab Lab Lab Lab Lab Lab Lab
BOD (mg/L) a/ 87 95 a/ b/ b/ a/ b/ 89 a/ 75 81
Susp. Solids (mg/L) 114 94 113 59 b/ b/ 90 b/ 91 53 55 41
COD (mg/L) 183 -- 215 113 b/ b/ 161 b/ 163 174 - 185
F. Coli. (#/100 m.)¥/ 270 40

Table 9-b, Comparison of laboratory results, including Tacoma Central lab results for sp’it composite samples from
the March 22-23, 1983, Class II field survey,

Influent Unchlorinated Effluent Chlorinated Effluent

Compositor WDOE Composite WS Composite WS Composite WDOE Composite

WDOE WS Tacoma WDOE WS Tacoma WDOE WS Tacoma WDOE WS Tacoma
Parameter Lab Lab Lab Lab Lab Lab Lab Lab Lab Lab Lab Lab
BOD (mg/L) 180 140 158 220 167 165 130 113 119 150 85 98
Susp. Solids (mg/L) 170 193 158 2.0 272 236 89 85 68 100 70 68
CoD (mg/L) 340 - 302 420 - 306 270 - 242 281 - 243
F. Coli. (#/100 m)¥ 360 380
i3—/BOD rejected, questionable results E/SpTit grab sample not from composite
b/

~ No analysis due to insufficient composite sample -- = COD analysis not performed



Table 11. Tacoma Western STopes WTP - priority pollutants and metals
for sludge (ug/Kg dry weight) from March 9, 1983. Table
includes for comparison purposes metals and priority pol-
Tutant data from sludge sample taken during Tacoma Central
Class IT inspection (Yake, 1983).

Western Slopes Tacoma Central

Parameter 3/09/83 2/17/81 8/26/81
Percent Solids 6.3 7.1 9.2
Metals (total)
Antimony 3,600 - --
Arsenic 10,300 23,000 22,000
Bery1lium 80 - -—
Cadmium 8,200 14,000 21,000
Chromium 31,700 74,000 160,000
Copper 540,000 500,000 520,000
Lead 238,000 480,000 610,000
Mercury 3,300 6,300 -
Nickel 31,700 79,000 100,000
Selenium 10,000 - -
Silver 7,900 - -
Thallium 62 - -
Zinc 2,300,000 1,600,000 1,800,000
Base/neutral Extractables
flouranthene ],6001/ - 2,280
bis(2-ethylhexyl) phthalate 20,600~ - 98,000
benzo(b)flouranthene 1,200 - -
phenanthrene 1,900 - 3,900
pyrene 1,700 T 2,200
Acid Extractables
2,4-dimethyl phenol 159 -~ --
Pesticides
PCB-1260 1,100 980 -

-- = None detected

l/Possible contaminant during analysis

T = Trace; compound present, concentration less than 1imit of quantification.



Table 12. Metals analyses results and laboratory comparison for Western STopes WTP from March 9, 1983 24-hour
composites. WDOE Class II survey results from EPA laboratory and Tacoma Central Taboratory.

Influent (ug/L) Effluent (ug/L) STudge [ug/Kg dry weight)
WJOE Composite WS Composite WDOE Composite 1S Composite
EPA Tacoma EPA Tacoma EPA Tacoma EPA Tacoma WDOE Tacoma

Parameter Lab Lab Lab Lab Lab Lab Lab Lab Lab Lab
Antimony <] - 1 - 2 - ] - 3,600 -
Arsenic 27 6 3 t 30 8 2 6 10,300 1,320
Barium - 70 -- + -- 54 -- 69 -- 330,000
BerylTium < - <1 -- <] - <] -- 80 --
Cadmium 0.6 1.1 0.4 + 0.6 .9 0.6 0.13 8,300 6,300
Chromium 3 7.2 2 + 3 6.3 2 7.6 32,000 31,000
Copper 58 98 48 + 54 92 57 110 540,000 497,000
Iron -- 860 - t - 640 -- 820 -- 10,400,000
Lead 49 132 40 t+ 47 12.7 52 9 238,000 181,000
Manganese - 72 -- + - 69 -- 76 - 171,000
Mercury .38 <4 .25 + + <4 t <4 3,300 6,500
Nickel 5 87 5 + 2 31 5 101 32,000 23,400
Potassium -- 9,640 -- + -- 8,380 - 9,640 -- 862,000
Selenium <1 <] <1 + <1 <1 <1 <1 10,000 <100
Silver 1 32 1 + 1 61 1 76 8,000 18,800
Sodium - 110,800 -- + -- 82,100 - 101,900 - 3,230,000
Thallium 4 - .5 - .2 - .5 - 60 -
Zinc 120 200 120 + 110 156 120 196 2,330,000 1,740,000
* Insufficient sample for analysis

H H

Analysis not performed



Water quality criteria for aquatic life.

Table 13,
> Human Heaith
Freshwater Saltwater . Food [fish) Intake
Effluent Effluen: Sample/
Loadl/ Conc. Criteria (ug/L) Sample/Critera Ratio Criteria (pa/L) Sample/Criteria Ratio Criteria Criteria
Pollutant  (Ibs/day) (ug/L) Acute Chronic  Acute Chronic Acute Chronic Acute Chronic (ve/L) Ratio
Anti -4 -3 ok ook 4 o=t
Antimony .04 2 9,000 1,600 2 x10 1.3 x 10 -- - 4.5 x 10 4.4 x 10
Arsenic .61 30 440~/ 40-/ .07 .75 508 ok 06 -- L0175 /17147
Cadmium - .012 0.6 1.5 012¥ a0 /507 59 4.5 o1 133 * -
Chromiun® 061 3 22003/ 44 1.36 x 1075 .07 10.3 x 103 ** 2.9 x107% .- 3.43 x 10% 8.75 x 10
Copper 1.1 54 128 s, 5—/ /3 557 23 4.0 /7357 JT3507  *+ -
Lead .96 47 74 .75 .64 JE37 668 25 07 [TBG] o+ -
Mickel .04 2 1100%/ s6%/ .002 .04 140 7.1 01 .28 100%/ .02
rd

Selenium <.02 <1 260 35 <, 004 <.003 410 54 <.,003 <.02 TOI/ <,1
Silver .02 1 1.2 1% a3 B33T 2.3 *x 42 - 50/ .02
Thallium .04 2 1400 40 1.0x107%  5.0x10% 2130 o 1 x 10 - 4% 4.2 x 107°
Zinc 2.28 110 180 47 61 23 170 58 65 AR -
l/Effluent Toad based on corrected plant flow fer March 3, 1983, of 2.45 {%GD Sample/criteria ratio >1

/Crwterwo for trivalent inorganic arsenic

/Based on total hardness of 5C mg/L as CaCO
—/Cr1teria based on toxicity rather than carc1ncgen1c risk
:/Crater1a based on trivalent form

No criterion presantly aveilable



