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Governor MEMORANDUM

May 21, 1979

To: Ron Robinson

From: Mike Morhous

Subject: Sequim STP Class II Inspection

Introduction

The above-referenced inspection was conducted on March 6-7, 1979. Those
persons in attendance were Russ Robertson and Dan Schmidt, plant opera-
tors in training and Mike Morhous, DOE, Water and Wastewater Monitoring
Section. The Sequim Sewage Treatment Plant (STP) is a secondary treat-
ment (oxidation ditch) facility which provides activated sludge (extended
aeration) treatment. The final effluent is discharged to Sequim Bay
(Segment 09-17-02). Sequim Bay is presently meeting Marine Class AA
water quality standards, according to DOE's Five-Year Water Quality
Strategy, September 1977. The City of Sequim is in the process of
upgrading the facility in order to comply with secondary effluent
limitations as described in the NPDES Waste Discharge Permit, #WA-
002234-9, S2, Final Effluent Limitations.

Findings and Conclusions

At the time of this inspection, the STP's chlorinated effluent was
meeting interim effluent limitations (NPDES, S1.) for TSS ana pH, al-
though the TSS concentration was borderline. The chlorinated effluent
was out of compliance with BOD; and fecal coliform limitations (Table I).

It was apparent that the chlorinator was malfunctioning when the coli-
form samples were collected on March 7. The chlerinator registered an
injection loading of 10 Tbs per day; however, at the sampling station
(composite station #3, see Field Review Sheet) a total residual chlorine
concentration could not be detected. On the previous day, total residual
chlorine concentrations of 0.2 ppm and 0.5 ppm (Field Review Sheet) were
measured and the chlorinator was registering approximately 10 1bs/day.
Subsequent to the inspection, Mr. Robertson explained the facility
chlorinator had been rebuilt and was on line together with a second
rebuilt chlorinator. It should be noted that the STP does not have a
chlorine contact chamber. The secondary effluent is chlorinated as it
passes into the discharge Tine to Sequim Bay. An open channel chlorine
contact chamber should possibly be considered for incorporation with
upgrading of the facility. This structure would ensure adequate reten-
tion of the effluent for disinfection purposes and provide an improved



Memo to Ron Robinson

Sequim STP Class II Inspection
May 21, 1979

Page Two

sampling station for monitoring the quality of effluent disinfection and
possible chlorinated (final) effluent compositing in the future.

At the present time, there is no explanation for the approximate 60
percent reduction in organics (TSS and BOD.) between DOE's unchlorinated
and chlorinated composites (composite stations #2 and #3, Field Review
Sheet). There is roughly 200 yards of discharge pipe between the two
sampling points with no known points where retention or settling out
could occur.

The plant's flow measuring device is a 6-inch Parshall flume located at
the headworks immediately below the comminutor. The structure was
measured and compared to standard construction criteria (Table II). Two
discrepancies were found, including a throat width of 5.5 inches. An
accuracy check was conducted by comparing the recorded (script chart)
flow with a calculated (6-inch throat formula) instantaneocus flow and
using a correction factor for the 5.5-inch actual throat width. The
accuracy of the flume/recorder was within the acceptable error 1limit of
15 percent. See Table II for details.

Laboratory procedures including sampling methodology were reviewed with
Mr. Robertson and Mr. Schmidt. Several discrepancies were observed.
However, there is still no explanation for the substantial differences
in analytical (BODg and TSS) results. The findings and recommendations
are provided in the "Review of Laboratory Procedures" section of this
memo.

It has been previously noted by DOE personnel that the Sequim STP is
organically overloaded, particularly during the summer months. At the
time of this inspection, the influent composite showed the organic
loading to be 107 percent of the design (550 1bs/day) toading. In
conjunction with the organic overloading problem, the sludge wasting
routine also appears to adversely affect the efficiency of the plant.
Sludge is wasted approximately once a month. The sludge is pumped from
the secondary clarifier to a tank truck. Disposal of the sludge is
normally accomplished by field application. Sludge is generally wasted
for two to three consecutive days. During the sludge wasting process,
the return sludge to the aeration basin (oxidation ditch) is shut down.
On occasions the sludge return may be shut down for four to five days
(See Sequim STP Fact Sheet). An extended termination (1/2 day or
longer) of return sludge to aeration basin has a two-fold impact on the
treatment process. First, it reduces the biomass in the aeration basin
by approximately 50 percent to 75 percent (as determined from DMR-Mixed
Liquor Suspended Solids [MLSS] data). These reductions result in an
aeration basin biomass (MLSS) concentration which is considerably lower
than typical minimum design criteria (2,000 mg/1). Second, extended
shutdowns appear to result in the starvation of the biomass and anoxic
conditions in the secondary clarifier., The overall impact on plant
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efficiency during these shutdowns is that of subjecting the total bio-
mass to stress and shock. On the afterncon of March 6, bulking sludge
was observed in the clarifier. This situation is probably due to aver-
loaded and anoxic conditions in the clarifier. The escape of organics
resulting from bulking conditions in clarifier contributes to the dif-
ficulty in meeting effluent Timitations for 8005 and TSS.

Bearing in mind that the plant is, at times, operating under an organic
overload, it is suggested that consideration be given to the following
operational procedures which should improve (1) efficiency of the exist-
ing plant, (2) the quality of the final effluent.

1. Use a constant sludge age as control for plant operation.
Normally the sludge age of an extended aeration system is
between 10 and 30 days. However, experimentation will be
necessary to determine what constant sludge age will provide
the best treatment in this plant. In addition to maintaining
an accurate log of the volumes of sludge wasted, monitoring
the biomass (MLSS) of the wasted sludge will also be neces-
sary.

2. Development of a sludge wasting schedule more consistent with
secondary treatment. Sludge wasting should be scheduled to
provide more frequent sludge wasting with smaller volumes of
sludge wasted at any one time. The Timiting factor for sludge
wasting frequency and volume would be the experimentally
determined optimum constant sludge age. The reactivation of
existing sludge drying beds may help to accomplish an in-
creased frequency of sludge wasting since smaller sludge
volumes would be involved.

3. Cease the practice of extended or prolonged elimination of
return sludge to the oxidation ditch. Sludge wasting pro-
cedures should not result in a substantial reduction of the
biomass in the oxidation ditch.

4, Increase the average flow rate of return sludge to the oxi-
dation ditch. Increasing the oxidation ditch biomass may
encourage additional organic degradation in the ditch and may
reduce anoxic conditions in the clarifier.

5.  As an interim measure to facility upgrading, a second brush
aerator may have an advantageous application toward improving
the oxidation ditch treatment process.

In addition, Mr. Robertson and Mr. Schmidt should be provided the oppor-
tunity and training necessary to become certified plant operators. This
would increase their understanding of proper plant operation and improve
their laboratory skills.



Memo to Ron Robinson
Sequim STP Class II Inspection
May 21, 1979

Page Four

In summary, it is requested that the following suggestions be given due
consideration with regard to their application toward improving the
efficiency of the existing facility:

1.

Incorporation of an open channel chlorine contact chamber for
improved disinfection and monitoring purposes.

Improve the efficiency of the existing secondary treatment
process by:

a. using a constant sludge age as a control of plant opera-
tions;

b. develop a sludge wasting schedule more applicable to the
activitated sludge treatment process;

c. preclude extended retention of return sludge in the
secondary clarifier prior to wasting;

d. increase the average flow rate of return sludge to the
oxidation ditch; and

e. possible addition of a second brush aerator in the oxi-
dation ditch.

Provide the training necessary to enable the two operators in
training to become certified plant operators.

In conjunction with the regional follow-up inspection (mid-July, 1979),
the following recommendations should be reviewed with the operator(s) to
insure that corrective action has been implemented:

Sampling Procedures

1.

Utilize automatic composite samplers on a full-time basis and
increase sample aliquot to a minimum of 100 mis per hour.

Provide ice in composite sampliers during sampling period.

Collect final effluent sample from launder ring discharge
pipe.

Biochemical Oxygen Demand - Five Day

1.

Improve accuracy sample dilution technique and completely
phase out the Hatch Manometer procedure for reporting purposes
on DMR's.

Obtain the necessary reagents for checking normality and
standardization of sodium thiosulfate.
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3. During preparation of dilution water, add the four nutrient
reagents to a full one Titer volume of distilled water.

4. Stabilize temperature of collected samples to room temperature
before proceeding with BOD test.

5. Report BOD5 values on DMR's for the day the sample was collected.

6. Check accuracy of incubator temperature gage using a water
bath and thermometer placed on same shelf as BOD bottles.

Total Suspended Solids

1. Utilize sample filtration rate as a gquide to optimum volume of
sample to be filtered.

2. Filter a total minimum of 50 mls of sample using duplicate or
triplicate sample volumes ‘as necessary.

3. If difficulty in filtering sample volume should arise, start
over with a new, prewashed, dried, and weighed Gooch crucible
and filter paper.

4.  Provide post washdown after sample volume has been filtered.

5. To obtain final weight, repeated drying process until a con-
stant weight is obtained or weight loss is less than 0.5 mg.

6. When stock of Whatman GF/C filter papers is gone, order either
Reeve Angel 934AH or Gelman A/E filter papers.

7. Suggest a larger diameter filter funnel and filter for MLSS
analyses.

Fecal Coliform

1. Report FC values as colonies per 100 mls and use prescribad
methods for reporting plate counts outside the 20 to 60 colo-
nies range.

In addition, and to be included in the follow-up review:

1. Split composite sample(s) between STP and DOE lab for further
comparative BOD5 and TSS results.

2.  Check total residual chlorine of final effluent and collect
cne or two fecal coliform samples to check operation of re-
built chlorinators. (USE STP sampling point for both chlorine
monitoring and FC sample collection.)
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Review of Laboratory Procedures and Techniques

Laboratory and sampling procedures were reviewed with Mr. Robertson and

Mr. Schmidt on March 6, 1979. Both operators are conscientious in their
work, but appear to lack fundamental theory of treatment plant operation
and laboratory analyses.

Although discrepancies were noted in sampling procedures and analytical
tests, there is no specific explanation for the poor correlation of the
comparative BOD. and TSS results in Table I. In view of this situation
and the data in"the plant's daily monitoring reports (DMR's) (November
1978 through February 1979), the accuracy of the effluent data (BODs,
TSS, and fecal coliform) appears questionable. There is a poor corre-
lation between the respective BODy and TSS values reported. In addi-
tion, the fecal coliform results were consistently reported as less than
10. The fecal coliform problem relates to the method used for reporting
test results and will be explained later in this section.

In view of the problem with analytical accuracy, it is recommended the
subsequent composite(s) be split between DOE and the STP during the
follow-up inspection for additional comparative BODg and TSS results.
It also appears that additional training for both operators and treat-
ment plant certification of one or both operators would help to improve
the accuracy of laboratory analyses.

The following areas were reviewed during this inspection.

Sampling Procedures

The STP uses both automatic (Isco) composite samplers and manual grabs
for permit parameter analyses. The automatic samplers are adjusted to
collect a 40 ml per hour aliquot. It was expressed during this review
that due to previous weather conditions (hard freezes) and clarifier
bulking problems, the manual grab procedure was being used. The latter
procedure consists of collecting one grab sample from each sampling
point (influent and unchlorinated effluent) and conducting permit
parameter analyses on the single grab sample. A major portion of this
problem is the operator's inability to manually collect an 8- or 24-hour
composite due to the short period of time spent at tne plant each day.
The STP is only manned part-time as opposed to a full 8-hour shift.

The influent sampling point is Tocated below the comminutor and provides

homogeneous sample conditions. The final effluent, however, is col-
Tected from the middle (quiescent portion) of the secondary clarifier.

Recommendations

1. Utilize automatic composite samplers on a full-time basis.
Manual composites should only be used as a backup in the event
of an automatic sampler failure.
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2. Increase the automatic sampler aliquot to a minimum of 100 mls
per hour or use an aliquot wnhich will completely i1l com-
positing jug at the end of the 24-hour sampling period.

3. Provide ice in composite sampler to maintain a sample tempera-
ture of approximately 4°C during the compositing period.

q, In the event manual composites become necessary, samples
should be collected hourly for a minimum of 8 hours and
preferably on an hourly schedule extending from mid-morning of
the first day to mid-morning of the second day.

5. Collect final effluent sample from launder ring discharge pipe
for a more representative effluent sample.

Biochemical Oxygen Demand - Five Day

The STP runs BODg's on the influent and unchlorinated final effluent and
therefore does not incorporate dechlorination or reseeding procedures
with the test. The STP implements two separate methods when conducting
BOD tests: (1) Standard Methods - Sample dilution; and (2) Hach Manometer.
Predominantly the sample dilution BOD5 results are reported on the DMR.
However, the Hach BODg results are reported when there appears to be a
discrepancy with the standard BOD5 test. It should be noted that the
Hach procedure is not an acceptable method for determining BOD5. The
Sequim STP fact sheet shows a correlation between the two test proced-
ures. The Hach BODg results are consistently lower than the respective
standard BOD5 results.

The STP uses the Winkler Azide Modification procedure for determining
initial and final dissolved oxygen (DO) values. Incorporated with this
test is the use of manufactured sodium thiosulfate at the prescribed
.025 normality. It was noted, however, that the normality is never
checked for accuracy or deterioration.

At this time, there is no specific explanaticn for the poor correlation
of BODy results from the composite samples split with the STP. However,
when the BODg5 results were being compared, the STP reported the final
effluent BOD: as 400 mg/1. It was later discovered that the actual B0Dg
result was 48 mg/1, as shown in Table I. The use of the wrong "percent
dilution" in the calculation was the apparent error. DOE's "Lab Pro-
cedures for BOD" manual was given to the operators to help explain the
procedures discussed and for future reference.

Recommendations

1. If the STP determines it necessary to report a Hach BODjg
result on the DMR, it should be made clear on the DMR that the
Hach Manometer was used.
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The operators should be cognizant of the fact that Hach
Manometer is not recognized as an acceptable procedure for the
BODg test by either Standard Methods or the Environmental
Protection Agency (EPA). More impetus should be given toward
improving the accuracy of the sample dilution method and use
of the Hach Manometer phased out completely.

2. (Obtain the required reagents for checking the normality of the
sodium thiosulfate and standardization when needed as per
Standard Methods, 14th Edition or DOE's BOD manual. The
normality should be checked every two weeks.

3. When preparing the dilution water, the prescribed volumes of
the four reagents should be added to a full 1 liter volume of
distilled water, not 996 mls of distilled water.

4. Stabilize temperature of collected samples to room temperature
(approximately 20°C) before proceeding with the BOD test.

5. Report BODg values on DMR for the day the samples are collected
as opposed to the day test is completed. - It was also suggested
that a thermometer be placed in a beaker of water and the
beaker set in the incubator on the same shelf as the BOD
bottles to monitor water temperature inside the incubator and
to check the accuracy of the outside temperature gage.

Total Suspended Solids

The STP analyzes TSS using a Gooch cruicible and both Reeve Angel 934AH
and Whatman GF/C glass fiber filter papers. Approximately 30 mls of
influent sample is filtered in approximately 2-5 minutes. The same
volume of final effluent sample is filtered in usually less than a
minute.

As a check for the optimum volume of sample to be filtered during this
analysis, the following guideline was recommended. An optimum sample
volume should reduce the initial filtration rate by approximately 50 to
60 percent at the end of the sample filtering period. Sample volumes
should be adjusted accordingly. This may necessitate filtering a por-
tion of the sample prior to the analysis to determine the sample volume
required. In no case should the total volume filtered be less than 50
mls. Duplicate or triplicate filtrations become necessary when the
filterable sample volume is less than 50 mls.

The STP's TSS results did not compare satisfactorily with DOE's results.
However, no major discrepancies were found that would explain the poor
comparison.

The STP uses the Gooch cruicible unit to analyze MLSS (oxidation ditch
biomass) and has a difficult time filtering the sample. It was suggested
that a Targer diameter filtering unit be obtained for this analysis.
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Recommendations

1. Utilize the sample filtration rate as a guide to the optimum
volume of sample to be filtered during the test.

2. Filter a minimum of 50 mls of sample, utilizing duplicate or
triplicate samples as necessary.

3. In the event there is difficulty in filtering the sample due
to excessive solids or plugging of filter, the test should be
started over with a new crucible and filter (prewashed, dried,
and weighed).

4.  After sample has been filtered, rinse the crucible and filter
with approximately 20 mls of distilled water and filter the
rinse water. This will remove any trapped dissolved solids.

5. After sample has been filtered, dried in the oven, cooled in
the dessicator, and weighed, the drying cycle should be re-
peated until a constant weight is attained or until weight is
less than 0.5 mg.

6. When Whatman GF/C filter paper stock is depleted, order either
Reeve Angel 934AH or Gelman A/E filter papers.

7. Suggest a larger diameter filter funnel and filters for Mixed
Liquor Suspended Solids (MLSS) analysis.

Fecal Coliform

The STP uses the membrane filter technique for FC analyses. The M-FC
broth used is Gelman Ampoule media. The STP obtains its stock phosphate
buffer solution from the Pt. Angeles STP and prepares their own working
solution for rinsedowns.

A 10 percent solution of sodium thiosulfate solution is added to the
sample bottle prior to autoclaving for dechlorination purposes when
collecting samples.

Three separate sample volumes are filtered for each test. However,
tests results were being reported as actually number of colonies on one
filter pad. If the number of colonies was less than 10, then the re-
sults were reported as less than 10. It was explained that the results
are to be reported as colonies per 100 mls. DOE's "Fecal Coliform Test
Procedure," February 1977 was given to the operators to help explain
procedures, calculations, and for future reference.



Memo to Ron Robinson

Sequim STP Class II Inspection
May 21, 1979

Page Ten

Recommendations

1. Report FC values as colonies per 100 mls and use the DOE Fecal
Coliform Procedure manual for determining how to report number
outside the optimum 20 to 60 colonies range.

pH

The STP uses a Corning Model #5 pH meter. The meter is calibrated daily
using #7 buffer only.

Recommendations

1. Obtain #4 and #10 buffer solutions to ensure an accurate and
complete calibration of the meter.

Total Residual Chlorine

The STP has an acceptable DPD chlorine test kit for monitoring TRC.
MM:cp

Attachments



Class II Field Raview and Sample Collection
24 Hour Composite Sampler Installaticns

Sampler Date and Time Installed Locétion
1. Influent 3/6/79 @ 0900 Headworks, below comminutor

aliquot - 250 m1/30 min.
2. Unchlor. Effluent 3/6/79 @ 0915 Secondary clarifier effluent

aliquot - 250 ml/ 30 min.
3. Chlor. Effluent - a manual composite was collected from the second manhole on the

discharge line Tocated adjacent to the dirt road leading to the STP.
aliquots: 3/6 @ 0930 - 300 mls; @ 1220 - 300 mis; @ 1515 - 300 mls;
3/7 @ 0825 - 300 mls; @ 0930 - 300 mls
Grab Samples ‘

Date and Time Analysis Sample Location
1. 3/7/79 @ 0825 Fecal Coliform Same as Sampler #3
2. 3/7/79 @ 0930 Fecal Coliform Same as Sampler #3
3. 3/7/79 © 1000 Heavy Metals Secondary Clarifier
4, (See Table III)
5.
6.

Flow Measuring Davice

1. Type - Parshall flume (six-inch throat width)
2. Dimensions - (See Table II)

a. Meets standard criteria  / /  Yes

/Mo Explain:

Generally, the Parshall flume meets standard criteria. However, the 2/3C
measurement was in error by 6.5% and the throat width measurement was in
error by 8.3%. See Table II
b. Accuracy check
Actual Instan. Flow

Recorder Reading Recorder Accuracy

(% of inst. flow)

;f See Table I1

3.
/y/ is within accepted 15% error limitations
// is in need of calibration

Field Data

Parameter Date and Time Sample Location Resuit
Total Resid. Chl. 3/6/79 @ 0930 Composite Station #3 .2 ppm
Total Resid. Chil. 3/6/79 @ 1515 Composite Station #3 .5 ppm
Temp., pH, Cond. 3/7/79 @ 0825 Composite Station #3  10°C, 7.0,
499 umhos/cm
Temp., pH, Cond. 3/7/79 @ 0850 Composite Station #2  10.6°C, 6.9,
500 umhos/cm
Temp., pH, Cond. 3/7/79 @ 0855 Composite Station #1 11°C, 8.1,
650 umhos/cm
Total Resid. Chl. 3/7/79 B 0825 Composite Station #3  None detected
Total Resid. Chl. 3/7/79 @ 0930 Composite Station #3  None detected



Table I

he following table is a camparison of leboratory resulis fram 24 hour camposita(s)

wgather withh NPDES permit efflusnt limitations.
diis inspectian have also been included.

DOE
Influent Unchl. Eff.} Chl. Eff.
3005 mg/1 220 150 60
bs/cay 587 400 160
ISS mg/1 152 80 30
lbs/Gay 406 214 80
Jotal Plant Flow
W=D
Fecal Coliform
colonies/100 mls
8 0825 >250,000
@ 0930 140,000
(est.)
Total Residual
Chlorine ppm
@ 0825 MH.D.
8 0930 N.D.
pH (stand. units) 7.9 7.3 7.2
Sp. Cond. umhos/cm 667 512 499
COD (mg/1) 640 140 99
NO4-N (iTt.) mg/1 <. 1.4 | 0
N02~N (filt.) mg/1 <. 1 0.4 4
NH3—N'(unfi1t) mg/ 1 25.0 10.0 .5
O;Po4~P (Filt) mg/1 5.4 15.0 14.0
Total Phos.-P 10.0 16.0 14.0
(unfilt.)
Total Solids (mg/1) 506 358 316
Total Non Vol. Solids 249 254 235
(mg/1)
Total Sus. Non Vol. 22 24 8
Solids (mg/1)

* Field Analysis "<" is "less than" and ">
h

DPD Chlorine Kit

1/ Dilution Result/Hach Result
N.D. = None Detected

Sequim STP
Influent Unchl. Ef
3207170 | 407501
854 /454 107/133

260 146
694 390
.32

i3

is "greater than"

Aldditional rasults pertinent to

f

MNPDES
(Monthly
average;

30
143

30
143

Not to
exceed
.654

200

Nejey
OO




Table II
Sequim STP
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1/ 2/3Cwas measured to the center line of the head height gage and not to the
submerged (Ha) orifice, although these two measurements should be identical.

2/ Theoretical flow was calculated for a throat width of 5.5" (§é§-correction factor)



Table I1I

Heavy Metal Analyses - Waste Activated Sludge

Metal Concentration
(mg/kg dry weight)

Lead 370
Zinc 1,360
Cadmium 3
Copper 370
Nickel 29
Chromium 34

Percent Solids -~ 3.6



Sequim B.0.D. HACH & Winkler Methods

Sequim STP

Fact Sheet HACH Winkler
Date Inf. Eff. Red Inf. Eff. Red.
1-23-79 185 20 89% 290 140 51%
1-31-78 130 10 94% 260 140 ug%
2-7-73 170 10 94% 170 80 52%
2-14-78 180 5 87% 190 10 94%
2-21-78 165 10 93% 150 20 86%
2-28-78 250 50 280 160 42%
3-7-79 170 50 70% 320 400
3-14-79 195 15 92% Error made in testing
3-21-79 30 5 9u% 280 210 25%
157 ml. per sample bottle 1% dilution

Sludge Wasted for February and March

2-19-79 Return was closed but was unable to waste sludge.
2-20-79 Return still closed, unable to haul.

2-21-~79 Return still closed, unable to haul.

2-22-78 5 loads of sludge haulecd-4,000 gallons - opened return.
3-5-79 Return is closed., unable to haul.

3-6-79 Return is closed, unable to haul.

3-7-79 Return 1s closed, unable to haul.

3-8-79 Return is closed, unable to haul.

3-12-79 to 3-16-79 Return closed but couldn't haul.
3-17-79 to 3-23-79 Hauled 55 loads - 44,000 gallons.

3-18-78 Opened’ return.
M.L.S.S. & S.V.I. March 1979

M.L.S.S. S.V.I. M.L.S.S. S.V.I. M.L.S.S. S.V.I.
1. Lgug 197 14, L7085 207 27. Lug Uh8-50 ml
2. 3205 304 15. 4635 210 28. 14472 2u2-50 ml
3. 4875 200 16. 2000 425 29. 1850 216
b, 4980 195 17. - - 30. 2085 191
5. 2140 397 18, - - 31. 19860 229
6. 800 375 19. 335 522 Everything else is 20 ml.
7. 510 307 20. 310 561 sample except for the 27th
g ~ _ 21, 170 g and 28th which are 50 ml.
9. 4675 208 22. - -
10. - - 23, - -
11. 4220 231 24 - -
12 1770 480 25, - -
13 4555 214 26. - -



LABORATORY PROCEDURZL SURVEY

Disch Siﬁ’&am ST
NPDES Permit Numoar. &JH ~050 QA 3H — ?

Date: 3/’(,, /7 ?
57%&@6«9«‘\ ?&SS lgff’éﬁf’%m’\ > 0‘05{&7{5?5 in “‘!‘ﬁiiﬁ 1;13

Ln@»&s—tf-y Representatives prasent: ypryy] Sﬁ_ﬂM(JT

Agency Represgntatives present: '/,j//!’/{/g ”{0?‘%)0(}1_5

I.) BIOCHEMICAL OXYGEN DEMAND CHECKLIST

What analysis technigue is utilized in determining biochemical
oxygen demand? 4/

1. Standard Methods /
2. EPA R
3. NCASI

4. Other /[Mﬁégﬁa mgi’w

A.) SAMPLE COLLECTION AND PREPARATION

1. Are samples collected zt a pecint where homogeneous
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2. Are samples collected via cczposite or Orc.o'?
Audomabic

3. Thrat—is composm_:tno period? .24%/’5 How often doe
compositor draw a sample? 4O M(S/;yf /7?@;1“5/ melgsd—yéz ng//
consist 2% a sinele prab saw i@;&m&m&ﬁﬁm@@ﬁ .Samf £
el Rwe and moﬁmsi\{ﬁ Hie Sar—m?ié Gﬂu?.u.o"{'

4. Is compousije qa'qpla flow proportiomnal? ‘

§Cormn, aj, (zime_auln, s‘amﬁfaf‘s Qm( 4ime -@r o f‘ami,sz;n'(‘uvtfbi

A4 hotr fmf@siiji’s wih v

5. Are compgsites refrigerated during collection? M_,mﬁffﬁéf ;“C‘;{é;‘
: y
éémposf Az,wmfj &;mgzlsng Qfmssé
6. - Are BOD samples frozen prior to 9n91731s" /;/@

If Yes: a.) For how long?

b.) Are szmples reseeded bafore set-up?

7. How loug ara samples held prior to,analysis? Qﬁa/ el g /;?:mé/a
M.’hzcﬁwﬁ.:f t%//éw{ﬂ/? w/&—lmn mQ Wﬁ‘n‘f or @//gg%fan cfcﬁv‘né S g
8. Under what condition eare szzples held prior to analysis?

M

I/ rans bo%‘R P%‘(}C‘E&AX’CS Qr 8‘1&& ﬁOD J’ES‘{’ MC{ ;.f‘mr-{'s 74?5 rfSCkl"LS ,(—)rom
e one Hat gtoes Hote best pesectts (lowest) rwa’?‘*s



9. What is the approximate samdle wate temperature &b time
of set-up? Aot hre Ked 7[37}{5&?/‘472(1‘{ Should b5 Meekid o d
Sntetfm' lized af <fp ro %"C (,v{;@'m ;s[f;,;w,@?:r‘adéar@:) .

10. Are compositor bottles and sampling lines cleaned periodic—
ally? reg rfgil;f/!‘ fackh o SE
Pl
11. Does compositor go through a flush cycle before drawing

sample? £S

12. Are composite conbtainer cont=nts miwed thoroughly before
sanple is withdrawn? fgs

B.) SEED MATERIAL~ Dors n&Lﬁzﬁlaim F/rza-/f’g?hwff& (5 cenchlorinated

1. Is seed material used in det=zrmining BOD?
2z, Where is seed material ohtained?

3. Is sead from an unchlorinated effluent?
4., Bow long is a batch of seed kept?

5. Under what conditions is seed kept? (temperature, dark)

C.) DILUTION WATER

1. Reagent water utilized ipn preparing dilution water is:

distilled, deionized, tap, other c&{'gL{ {{gé;

If tap, is it chlorinated or unchlorinated? /47

2. Is reagent water aged prior to use? %5

3. How long is it aged, and under what conditions? VLo, dlcaf Y
/1/ Yocm “/‘Wi:mﬁwf“

4. Vhen 1s the phosphate byffer added (in relation to sample
set-up)? ]?(Oi‘ninj Pl a,na/ggﬂij SE

.

5. Are the four (4) nutriear buffers added to the reagent

water in prescribed volumes? %5 /m/,/é/ﬂ“ e

6. How often is dilution water made up? (Maximum ace of dilu-
tion water at time of set—up.) ,6 éfg Each ;[;‘_g

U natrised bolfers are aa(uag((af cdded 956 mls o Ldishitled coater
Zecr ba@ers should be added fs o Cull 1 titer volame



7. How often are BOD's being szt uns? OHLE = wﬁ&k

8. Under whar conditions is reazent water kept? 3/155 Cgig‘é,\aar
lyi% 2 black cover

9. Under what conditions is dilution water kept? c!iggslf;n . foﬁg{'
fs mjr C;Lgmgi

10. What is dilution water tewparature at time of set—up? oo ‘lE«T
a{jpwx. Qo°C

D.) TEST PROCEDURE

1. Does sample to be tested contain residual chlorine?'/’gfé - /V/A,//

If yes, is sample dechlorinated and reseeded?

2. Is sample pH 6.5-8.57 5/55

If no, is sample pH adjusted and resseded?

3. How is pH measured? C:asmmnq Model 5~ p#mw[“!‘

Probe calibration freguency: CLQ,L,{ w;{—{ 7 b b ’Ef‘oH
E£Com u30n§ ﬁ'd{ f'#/(:) ﬁa %rﬁ /,ﬂ Can\}uhc""fon (,da”‘:j;x #’-‘f? dh’t; (-& 6&‘&“!““
4. Is effluent sample toxic? A/p

Do Aﬁpk!rmn
5. Is -BG‘B/(OE dilution water determined? },Jg s

6. 1Is ,SEEd BOD determined? L’Zﬁ? /fa’?L/j_S'?C(

7. Is BOD of seeded blank determinead? A/ AL

If yes, is 5-day dissolved oxygen depletion of seeded

blank near 0.5 mg/l beyond that of dilution water
blank?

8. Is zero day D.O. obtained from sample dilution or from
dilution water prior to sample addition?

ﬁMiL@/ DLO sn Zéailfg A/@ﬁ% and 5@&}&/@5 c[{'/&-d(‘w‘ﬂ

9. What is the range of zero day D.0. in dilution water blank?
NI el

10. How much seed is used in preparing seeded dilution water?

11. Is liter #4ilution method or bottle dilution method urilized

in the preparation of: /(/g:xyL fafﬁ .



1.)

12.
{u
13.

15.

hen checked #a—f o

a.) Seeded dilution water: /@Cdzz

b.) Sample dilutions: L’Lﬁf"«ib(t§id;fﬂ

Are samples and Conérgls incubated £ 5 days at 20°C? ééé: fwan

incubator was (3.2°C ezcar&inﬁ-éa w{»s,‘gg}4 . Gaat
How is incubator temperature range regulated and kept hﬁa aﬁ
track of? ﬁ?@rmsln s %&Jﬁr o ciwfﬂf/?‘o/gpmé/fw' Fer &

QSCM: %ﬁé‘rm:«zér l"ﬂ A%%ﬁf‘ c{ﬁ QJQ’/#‘E’{”,{}/@E é o Sat E 5/’ i/‘g

as Bob petties. Hdfust e ctecsrding 1
By what method are dissolved oxygen concentrations determinad?

Probe Winkler s Orher

If by probe: What method of calibration is in use?.

What is fregquancy of calibration:

'—‘M
If by Winkier: Is(sodiugmgéigfﬁiﬁi£§>or PAO used as titrant?

How ie standardization of tit

rant
accomplished? Zﬂs nat 5%@33&@ ~ ;&;za«é é%g s [ ﬁuéa.m
. 025N sad. Wio. and assamss Manut dﬂhrmgl.‘fxf;'s cervect
Wartb—ig~—the—frequener—oi.standardisatioa’

Ps ot cegoining He nsesssany reagents 72 cheek Q{*Jm!’é“A
norm\ijng (ohen AESESSaty, Fré‘;zu;:nm{ - (u;gfk!«; ar bi man‘«{@i-r

What is the observed dissolved oxygen depletion in the
dilution water blank? , 02~ .04 lswalley
-/

BIOCHEMICAL OXYGEN DEMAND
METHODS FOR CALCULATING FINAL VALUES

WASHINGTON STATE DEPARTMENT OF ECOLCGY

A.) CORRECTION FACTORS

1.

Dilution factor:

= total dilution volume {(ml)
volume of sample diluted (ml)

Seed correction:

= (BOD of Seed) (ml of szed in 1 liter dilution water)
1000

¥ factor ~ a minor correction for the amount of sead 1n the
seeded reagent versus the anount of seed in the sample
dilution:



F = [rotal dilution volume (=&
Total dilu

I -~ [volumz of samole dilured. ml]
ion volume, ml

Y I

B.)Y TFINAL BOD CALCULATIONS:
For sced resagent:
(seed reagent depleticn-dilution water blank deplation) x D.F.
For seeded sample:
(sample dilution depletion-dilution water blank depletion-scf) x DF
For unseeded sample:
(sample dilution depletion-dilution water blank depletion) x D.F.
ﬁ%&nf&i a’b&7 '
2.) MBESERY
D/ - D;}‘ - ”cla.,z SQD
2§<lihl£4an |

II.) TOTAL SUSPENDED SOLIDS CHECKLIST

What analysis technique is utilized in determining total suspended solids?
a. Standard Methods L~
b. EPA
c.  NCASI
d. Industry

A.) Sampnle Collection

1. Are TSS samples repressntative of the discharge inm quastion,
i.e., tzken from a homogenecus segment of the effluent?

sSamé as Pf:s;:aan.ﬁz: io 3.—’) /4») /.

2. _ How long are samples held prior to_analysis?gg@z,!ﬂ's (s sn/ éa 7%1
/iﬂﬁ'&(/a{f y Gpon Cﬁm{.)ig-‘tm g@C’wf)aSi'f'! petiod o callection ok grab Sample.

3. Is composite container well nmixed when sazple is withdrawn? /g5

4. Under what conditions are samples held prior to analysis? zﬁQégz

t
—

Test Procedure

1. What type of filter is ubilized:

USES bo#g
Size 2. Comn




2. Vhat type of filrer supportc is used?

Gooch crucible b/// , Millipore filter suction base ,
Other

3. Are filters washed prior to adding sample? ;éis

a. If yes: are filters then dried for a minimum of one
hour 2:55 at 103-105°C ;/2:5 .

b. Are filters gllowed tc cool in a dessicator prior to
weighing? TS

4. How are filters stored prior to use? ,, Jggg;'c.c._'ér”

5. What 1s the average and wminimum volume filterad?
ﬁyék Rowls £W0-30.ds
6. How js sample volume selectad?

a. ease of filtration L~

b. ease of calculation
c. grams per unit surface area
d. cther
7. What is the average, filtering time (assume sample is from
final effluent)? £ = Q-5 mins. CHO- frss Han o mis.

8. How does analyst preceed witn the test wiasn the filter clogs oL
at partial filtration? mn}’» ég“g ﬁeg%"fgzr,p[,/gm. I%Ms @;ﬂh(”&

) Mﬁéﬂa[l 71110;’5 5i>laaz£/<;m DCOGLE o :5/{0:.;{1 _séw’(' OCET &JJ/% A5 .

s p g

cruciple € Lﬂ#ﬁ?@“mﬁﬁfﬁé‘*fw‘%ﬁ"ﬁéj

S. If less than 50 wmilliliters can be filtered at a time, are
duplicate or triplicate filtratrions performed?

10. Is filter funnel washed following samole filtration? Z&&2 o
[tcewm! post E ration washdowina

11. Follewing filtration, is filter dryed for 1 hour, coocled in a
dessicator and then reweighzad?

;gS- Qm)’w 25 ?.&LSMA oncé o («4 5;){6&/! 55* /‘&w&‘f?/@éfc!

A
tnki| weight stabilizes (Standard e Hod§ Juth €didien)
12. Is a filter aid such as cellite used? /§/Zj

1/ Goschh crucible is afse wsed Qar MLSS chfse'S. S%?Eﬂ['”a /arjar
Qb”‘%%infj aﬁpmlus -+ Q/&r‘i@fim Jgr LSS @rm«fgljﬁf.



TOTAL SUSPENDED SOLIDS
METHODS OF CALCULATION

1.) VASHINGTOY STATE DEPARTMENT OF ECOLOGY

A-B

mg/1l TSS =2 x 100

il

Whera: = final weight of filter & residue {(grams)
= initial weight of filter {(grams)

milliliters of sample filtered

0w

i

male Tss= H-B o6
c

SPLIT SAMPLE RESULTS: © E£€ 7;&’ ‘?— 1 «QJF‘ P&SL\{%‘S

Origzin of Sample
Collection Date

BOD T8S EPA BOD Standard
DOE  IND. DOE IND. DOE _ InD.

61@02 S7P CoP‘IZLS o Doi='s BCDS and Ff‘“d—( Cf’/‘pﬂf‘m fmae!we: Mzz-haa/_‘



