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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

7274 Cleanwater Lane, [U-11 & Olympia, Washington 98504-6817 s (J206) 753035

MEMORANDUM
November 17, 1986

To: Jim Milton
From: Marc Hef fner B4

Subject: Yakima Sewage Treatment Plant Class II Inspection,
July 15-16, 1986

ABSIRACT

A Class II inspection was conducted at the Yakima Sewage Treatment
Plant (STP) on July 15-16, 1986. The SIP provides secondary treatment
plus seasonal nitrification prior to discharge into the Yakima River.
Inspection results were within NFDES permit limits and indicated the
plant was being well operated.

INTRODUCTION

A Class 1II inspection was conducted at the Yakima Sewage Treatment
Plant on July 15-16, 1986. The inspection was requested by Al Newman
as a routine check of plant and laboratory performance. Objectives
were to:

1. Collect samples and make flow measurements to estimate plant
efficiency and National Pollutant Discharge Elimination System
(NPDES) permit compliance.

2. Review laboratory procedures (including sample splits with the
operator) to estimate accuracy of results and conformance with
approved analytical techniques.

The inspection was conducted by Don Reif and Marc Heffner of the Ecology
Water Quality Investigations Section with the help of Bruce Bates,
process control supervisor, and Kathy Nichols, a laboratory technician
at the Yakima STP.

The Yakima STP is designed to provide year-round secondary treatment
plus nitrification between May 1 and November 1. During the
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inspection, treatment was provided by one coarse bar screen, one com-
minutor, one grit basin, three primary clarifiers in parallel, two
trickling filters in parallel, three aeration basins in series, two
secondary clarifiers in parallel, and two chlorine contact basins in
parallel (Figure 1). Figure 1l also notes the additional units avail-
able and the reasons they were not used during the inspection.
Effluent is discharged to the Yakima River based on limits set forth
in NPDES permit No. WA-002402-3. Sludge is anaerobically digested,
centrifuged or dried on drying beds, then applied to agricultural
land.

PROCEDURES

Composite and grab samples were collected during the inspection.
Ecology composite samples were set up at the influent splitter box
(influent sample) and outfall distribution box (effluent sample).
Approximately 220 mLs of sample were collected every 30 minutes from
approximately 0930 on July 15 to approximately 0930 on July 16. Yakima
collected an influent composite sample at the influent splitter box
and an effluent composite sample at the chlorine contact chamber out-
let channel. The Yakima compositors ran from approximately 0400 on
July 15 to approximately 0400 on July 16 and collected approximately
225 mLs of sample per hour between 1000 and 2400 hours and approxi-
mately 175 mLs of sample per hour between 2400 and 1000 hours. The
volume change is an effort to reflect fluctuations in flow during the
24-hour period. The Ecology and Yakima composite samples were split
for analysis by both Ecology and Yakima. Parameters analyzed are

noted on Table 1. Table 1 also notes the sampling schedule and parame-
ters analyzed for grab samples.

Plant flow is monitored in line at several stations. Meters measure
flow routed to each primary clarifier (influent flow) and at the inlet
of each chlorine contact basin (effluent flow). Ecology verification
of plant meter accuracy could not be dome during the inspection.

RESULTS AND DISCUSSION

Data for samples collected during the inspection are presented in
Table 2., The data indicate that the plant was operating well during
the inspection. BOD_., TSS, and NH_-N influent concentrations were
being efficiently removed. This i85 particularly impressive because
during the inspection one of the aeration basins was being removed
from service while another basin was being put back into service.
Removing the basin from service entailed sending the contents of the
basin to the headworks after minimal solids removal using the DAF
unit. The influent composite samplers were stationed to avoid the
high solids flow from the aeration basin. The aeration basin change-
over was necessitated by maintenance requirements involving rebalanc-
ing the diffused air/turbine mix aeration system. The operator
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indicated that keeping the diffused air/turbine mix units properly
balanced was becoming a maintenance problem.

Flow data are summarized in Table 3. The table notes a difference of
approximately 2.5 MGD between the influent and effluent flow meters.
The operator indicated that the influent flow meter is generally about
1 MGD greater than the effluent flow meter. The influent meter is
usually used for NPDES permit reporting purposes. Loading calcula~-
tions in this report were based on the effluent flow, since the ef-
fluent flow was greater. The influent flow is the sum of four meters;
one meter at the inlet to each of the primary clarifiers. The opera-
tor reported that because of space limitations, the meters could not
be installed in conformance with criteria specifying the length of
straight pipe required before and after the meters. The meters re-
quire recalibration as different clarifiers are put into or removed
from service resulting in a system of questionable accuracy. Plans
have been made to install flow measurement equipment in the headworks
area when funds are available.

Inspection data are compared to appropriate NPDES permit limits in
Table 4. The inspection data were all within weekly and monthly limits
during the inspection.

Metal s analysis results from the sludge sample are presented in Table
5. The results indicate that the Yakima STP sludge metals concentra-
tions fell within the range of concentrations found at activated sludge
plants during previous Class II inspections.

Laboratory Review

Laboratory procedures at the STP were generally good. Laboratory
responsibilities are shared by three staff members, necessitating good
communication so that all personnel use the same procedures. Recom~
mendations made to keep the Yakima STP laboratory procedures in con-—
formance with approved methods include:

BODS:

1. Dilution water should be made fresh daily: storage is not
recomnended when tests are run without nitrification inhibi-
tor (APHA, 1985, #5b, p. 528). It is recommended that the
practice of saving excess dilution water for use the next
day be discontinued. Excess dilution water should be dis-
carded and a fresh batch made the day the test is set up.

2. BOD bottles should be cleaned thoroughly with detergent
rather than just rinsed prior to use (APHA, 1985, #3a, p.
527). Improper cleaning may contribute to the occasional
blank D.0. depletions >0.2 mg/L.
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TSS:

Sample pH should be routinely checked and adjusted if the pH
falls outside the 6.5 - 8.5 range.

The dechlorination method outlined in Standard Methods should
be used by all analysts (APHA, 1985, #5e2, p. 529).

Sodium thiosulfate standardization using potassium bi-iodate
is suggested in preference to use of dichromate (APHA, 1985,
#2e, p. 419).

An initial dissolved oxygen concentration should be deter-
mined on one bottle for all sample dilutions and blanks
rather than on just one of the dilutions (APHA, 1985, #5g,
p. 530).

Seed corrections should be made based on seed control data
rather than seed blank data (APHA, 1985, #5d, p. 529: #6, p.
531).

Seed should be added at such a rate that D,0. uptake in the
seeded dilution water is between 0.6 and 1.0 mg/L (APHA,
1985, #5d, p. 529).

BOD, cal cul ations should be made with all dilutions meeting
the criteria of a residual D.0. of at least 1.0 mg/L and a
D.0. depletion of at least 2.0 mg/L (APHA, 1985, #6, p.
531). If a dilution fails to meet the criteria, calcula-
tions should not include that dilution.

Filters should be pre-rinsed with distilled water prior to
the drying and weighing cycle necessary to determine filter
weight (APHA, 1985, #3a, p. 96).

Redrying and reweighing filters until a constant weight is
attained (<0.5 mg or 4 percent weight loss between reweigh-
ings, whichever is less) is a suggested quality assurance
technique (APHA, 1985, #3c, p. 97). Quarterly checks to
assure proper solids drying using the redry/reweigh tech-
nique are recommended.

Many of these recommendations were made during the inspection and have
already been implemented (Bates, 1986).

Results of the sample splits are summarized in Table 6. Results com-
pare fairly well. The BOD_. results at the Yakima STP lab were slightly
lower than Ecology lab restlts, but the differences are acceptable
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considering BOD_. test variability. The normality of the sodium thio-
sulfate used foT D.O. meter standardization should be checked to as-
sure that it is not the cause of the lower concentrations found by the
STP lah. The colorimetric total chlorine residual measurements found
effluent chlorine concentrations greater than the amperometric titra-
tor results. The higher concentrations should be reported until the
accuracy of the two methods is assessed using known concentrations.
Splits for NB,-N analysis were not made. Results of BA laboratory
performance evValuation sample analysis indicate that NH3—N analysis by
the Yakima STP is acceptable (EPA, 1986).

SUMMARY AND CONCLUIONS

The Yakima STP was an efficiently operated plant producing an effluent
quality well within permit limits during the inspection. Problem
areas at the plant (the influent flow measurement system and the aera-
tors) have resulted in higher maintenance requirements than desired,
but were being managed to prevent any significant degradation of efflu-
ent quality. Several recommendations are made in the laboratory dis-
cussion to keep STP laboratory procedures in conformance with approved
techniques.

MH:cp

Attachments
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Table 1. Sampling Schedule - Yakima, 7/86

Field Analysis

Laboratory Analysis

Sample Sampler L?grora— Date Time Con-
y pH duc- | Teap.
| tivity
]
i
Grab Samples
Influent Ecology 7115 0855 X X X
1605 X X X
7/16 0935 X X X
Effluent Ecology 7/15 0945 X X X
1620 X X X
7116 1010 X X X
1040
Y akima 1040
Composite Samples
Influent Ecology | Ecology |7/15-16 | ©930-0930 |X X X
Yakima
Yakima Ecology | 7/15-16 | 0400-0400
Yakima
Effluent | Ecology | Ecology |7/15/16 | 0945-0945 |X X X
Yakima
Yakima Ecology {7/15-16 : 0400-0400
Y akima

Chlor-
ine

resid-
ual

Eald

C?;gr* Fecal 0i1 Solids Tur Nutrients Con- k-
resid- | Coli- | aid |BoDS |cop bid- N0+ ] 0~ pit | duc- | 008
form | Grease TS | WS | TSS | TNVSS | ity NH, [ NO, | NO, | nO% | PO, | Total tivigy| DEFUEY
ual YCH NP ERANE T e I e p
X
X
X X X X X X X X X X
X X X X X X | x ! x X X x| X X
X
X X
X X jX | X X X X x | x| x X X x| X X
X X
X X X X X X X X X X X X p4 X X
X X
X ¥ x| x X X X X L x] ox X X x| X X
X X
X X (x| X X X X X | X X X X x| X X
X X

AV/OP3/86/111709(1)



Table 2. Ecology Analytical Results - Yakima, 7/86

Field Analysis Laboratory Analysis
Sample Sampler Date Time Con: Chlorine l‘:ecal oi1 Solids (mg/L) Tur_ Nutrients (mg/L) Con: Alka-
pH duc Tem Residual Coli and BODS oD bid RO ol duc- | linity
(s.u.y | Hvity dien (g /L) form | Grease |(mg/L) |(mg/t) | TS | TNvS| Tss| tavss | 1Y | wm, |no, [no, | 0% | PO, |Torall(su. | Eivity] (me/i
(umhos/ Free Total | (#/100 (mg/L) (NIU) | (3 | 32 SVE RS BONE T C N (umhos!  as
cm) mL) g/l /em) | €CaCo3)
Grab_Samples
Influent
7/15 0855 6.9 390 18.2 22
1605 7.0 460 19.4
7/16 0935 7.1 350 18.0 18
Effluent 7/15 0945 6.9 460 18.7 8.2 0.5 <1 49 6 3 .04 6.7 3.0 7.0 636 74
1620 6.9 510 19.1 8.0 0.2
7/16 1010 6.9 590 17.9 10 <1l 41 6 2 L031.01 | 7.2 2.4 2.8 7.0 606 76
1040 0.1 0.5 17
Composite_Samples
Influent Ecology 7/15-16 0930-0930 7.1 630 4.5 140 300 4801 270 100 9 27 5.2 1.01 46 2.1 3.5 7.2 616 140
Y akima 7/15-16 © 0400-0400 170 200 460 | 300 bl 8 25 4,7 1,020 .78 2.2 3.7 7.3 562 130
Effluent Ecology 7/15-16 0945-0945 7.1 580 4.1 13 34 390 | 280 7 2 4 L05].01 1 7.6 2.8 2.8 7.2 554 77
Y akima 7/15-16  0400-0400 15 45 380 | 280 8 4 4 .05 .02 ] 7.8 2.8 2.9 ] 7.2 536 76
i
]
H ! i i i i

AV/OP3/86/111709(2)



Table 4. Comparison of inspection data to NPDES permit limits - Yakima,

July 1986.
NFDES Permit Limits Inspection Data*
Monthly Weekly Ecology Y akima
Parameter Average Average Composite Composite Grab
BOD. (mg/L) 30 45 13 15
(1bs/day) 4779 7168 1832 2114
(7 removal) 85 91 91
TSS (mg/L) 30 45 7 8
(1bs/day) 3405 5107 987 1128
(% removal) 85 93 88
Fecal Coliforms 200 400 10, 17
(#/100 mL)
NH,-N (mg/L) < 1.6 mg/L from My 1 0.05 0.05 0.03, 0.04
- November 1
pH (5.U.) 6.0 < pH < 9.0

NN O

s s e

NolaNe N
v e

Flow ( M3D) 19.1 16.9%%  16,9%%*

*Ecology analysis.
**Effluent flow used.



Table 5. Sludge metals results - Yakima, July 1986.

Previous Inspection Data¥*

Yakima Geometric

Sludge+ Mean Range No. of
Metal (mg/Kg d.w.) (mg/Kg d.w.) (mg/Kg d.w.) Samples
Cadmium 7.4 6.9 <0.1-25 28
Chromium 68 60 15-300 28
Copper 450 370 75-1700 28
Lead 370 224 34-600 28
Nickel 28 22 <0.1-62 24
Zinc 1490 1160 165-3370 28

4+ = 19 percent solids (59 percent volatile, 41 percent ash)
* Summary of data collected during previous Class Il inspections
at activated sludge plants.

il



Table 6. Comparison on sample splits — Yakima, July 1986.

Total
Fecal Chlorine
Labora~ BOD TSS Coliform Resid.

Sample Sampler tory (mg?L) (mg/L) (#/100 mL) (mg/L)

Infl. Ecology Ecology 140 100
Comp. Yakima 115 87
Yakima  Ecology 170 64
Yakima 140 109
Eff1. Ecology Ecology 13 7
Comp. Yakima 7 6
Yakima  Ecology 15 8
Yakima 10 [
Eff1. Ecology 17 0.5%
Grab Yakima 15 est. 0.3%%, 4

0.05

*L.aMotte DPD kit used.

**Hach colorimetric test.
*%kAmperometric titration used.
est. = estimated.



