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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY SR
7272 Cleanwater Lane, LU-T1 o Olympia, Washington 98504 . e (206).75"3-2353 o
MEMORANDUM
June 23, 1981
To: John Glynn
From: Sharon Chase-é;ﬁf

Subject: Ferndale Sewage Treatment Plant Class II Inspection

Introduction

A Class II inspection was conducted at the Ferndale sewage treatment plant (STP)
on April 7 and 8, 1981. Department of Ecology (DOE) personnel involved in the
inspection included Sharon Chase and Anne Haines, Water Quality Investigations
Section, and John Glynn, Northwest Regional Office. The plant operator, Jerry
Leuenberger, also was present during the inspection. '

Ferndale STP consists of two aerated lagoons, each with a 7 horsepower and a 10
horsepower aerator, a pelishing pond, and a chlorine contact chamber, Flow is
measured with a float in the effluent channel above a three-foot, broadcrested
weir. The comminutor is lccated in a pump station approximately 1/2 mile from
the plant. S - _ :

The plant's effluent is discharged to the Nooksack River (waterway segment num-
ber 01-01-04). There are two ambient monitoring stations on the MNooksack River;
the Nooksack at North Cedarville {01A120) above the Ferndale discharge, and the
Nooksack at Brennan (01A050) below the discharge. Table 1 shows the water quality
indices for these two stations. : : -

Table 1. Water Quality Indices for the Mooksack River.

Overali

Station Temp. 02 pH Bact. Trophic Aest. 1SS NH3 WO
Nooksack at North 6.8 3.7 13.1 18.1 13.9 19.2 17.2 4.4 15,1
Cedarville
(01A120)
Nooksack at 8.2 7.4 4.7 41.9 1.1 15,9 ° 13.3 0.0 26.3
Brennan ' .
{01A050)

X (mean) 7.6. 5,8 8.3 31.8 12.3  17.3 15,0 1.9 21.5

WQI values: 0-20, good; 20-60, marginal; greater than 60, unacceptable.
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These data show a decline in the overall water quality between the two stations.
How much of this decline is caused by the STP discharge and how much by other
sources cannot be quantified with the data presently available. It is reasonable
to assume that the discharge makes a small contribution to the decline. A 1979
study of the Nooksack River (Johnson and Prescott) indicated that nonpoint source
pollution from dairy and livestock farms was the principal source of nutrient
loading and fecal contamination in the river.

The Nooksack is a Class A river. Ambient data for the Nooksack at North Cedarville
Water Year 1980 (WY-80) shows one pH vicolation and one fecal coliform violation.

The Nooksack at Brennan had five fecal coliform violations in WY-80. In view of

the very low fecal coliform values detected at the STP effluent, these water quality
standard violations are most likely attributable to nonpoint sources.

The National Pollutant Discharge Elimination System Permit {MPDES) for the Ferndale
plant (Number WA-002-245-4) places 1imits on effluent biochemical oxygen demand
(BOD), suspended solids (7SS), fecal coliforms {FC), pH, and flow. In June 1977

a docket (DE 77-256) was issued to the Town of Ferndale allowing the plant to
comply with the interim effluent limitations of their permit (Section $1) until

the town was able to upgrade the facility. At the time of this inspection, the
plant was in compliance with these interim limits.

The plant is well maintained. The laboratory was uncluttered and clean and the
grounds had been mowed.

Procedure

On April 7, 1981 compositors were placed at the effluent, prior to chlorination,
and at the influent to the pump station. A Manning dipper flow measuring device
was set up at the effluent to check the accuracy of the plant's flow measuring
equipment. Grab samples were taken at the influent and effluent for field measure-
ments of pH, temperature, and conductivity. Laboratory procedures were reviewed
with the operator. Fecal coliform samples were taken on April 8. Total chlorine
residual {TCR) was tested at the same time. The operator takes a grab composite
from the influent and effluent. A four-way split of the samples was made. Table 2
summarizes the sample collection scheduie.

The plant receives waste from Freeze Hide and Tallow, as well as leachate from
Thermal Reduction, Inc., in addition to normal nunicipal waste. Concern had been
expressed regarding the possibility of high metal concentrations in the leachate,
so the DOE influent and effluent samples were ana1yzed for metals in addition to
the normal Class II parameters.

Permit Compliance and Discussion of Test Results

The Ferndale STP was in compliance with the interim 1imits of its permit during
the inspection period. The results of the split sample analyses are shown in



'Table 2. Summary of Sample Collection Schedule, lLocations, and Constituents Analyzed.

Composite Samplers

Aliquot

Date and Time
Instaliled

Location

Field Data
Collected

Influent

Effluent

- Grab-Samples

Fecal coliforms

250 m1/30 min.

250 m1/30 min.

4/7/81 0945

4/7/81 0900

4/8/81 1040

Pump station influent
below comminutor

Effluent before

chlorination

Effiuent after
. chlorination

pH, Temp.,
Cond.

pH, Temp. ,
Cond.

TCR
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Table 3. The comparisons between the DOE and STP laboratory results show very
close agreement. However, there were some significant differences between the
results from the DOE 24-hour composite and the STP's 4-hour grab composite,
indicating that despite the operator's good laboratory technigue, the results
reported on the monthly data sheets are not necessarily accurate representations
of plant conditions. The permit requires a 24-hour composite for TSS and BOD
(Section S3) and states that "samples and measurements taken to meet the require-
ments of this condition shall be representative of the volume and nature of the
monitored discharge” {S3e). The town should have more accurate data to deter-
mine permit compliance and evaluate the need for a plant upgrade.

There also was very good agreement between the plant's script chart and the flow
calculated from the Manning dipper set at the effluent. The plant flow was .92
MGD according to their flow measuring device and .925 MGD according to DOE cal-
culations. Both of these measurements are within permit effiuent flow Timit of
1.2 MGD. However, both flow measurements are higher than the expected flow based
on the average expected 100 gal/day/capita. The BOD Toad was quite close to the
expected .2 lbs/day/capita. Table 4 compares the expected values to the measured
values. The higher than expected flow probably is due primarily to infiltration
and inflow, with small contributions from rainfall and clean dilution water added
to the leachage from Thermal Reduction, Inc.

Table 4. Expected flow and BOD versus Measured flow
-~ and BOD (based upon a population of 4,400).

Expected Measured
BOD 1bs/day 880 926
Flow MGD .44 .92

The fecal coliform count was far below the permit 1imit of 200 col/100 ml. Al-
though the permit sets no maximum or minimum levels of residual chlorine, the TCR
of 2.0 mg/L measured at the plant is higher than it should be. le would prefer
to have the plant reduce its chlorine residual and allow the fecal counts to in-
crease. Because chlorine is toxic to aguatic organisms, the lower the chlorine
residual the better for the receiving water quality as long as the fecal colonies
remain below the permit Timit.

Tables 5 and 6 summarize the metals data obtained from the DOE influent and efflu-
ent samples and the metals data from an earlier sampling of the leachate from
Thermal Reduction, Inc. The Teachate is diluted with clean water and pumped in-
termittently into the sewer system. We do not have any information on the flow
or the frequency of pumping. From the data we have, it does not appear as though
the metals concentrations at the plant are high enough to interfere with the
treatment process.



Table 3. Comparison between Split Samples.

DOE Laboratory STP Laboratory

DCE DOE STP STP - DOE DOE STP STP Interim Final
Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. NPDES NPDES
Influent Effluent Influent Effiuent Influent Effluent Influent Effluent Limits Limits
Flow (MGD) {.925) .925 (.92) (.92) (.925) (.925) (.92) .92 | 1.2 1.2
BOD (mg/L) 120 31 160* - 31* 109 34 148% 34* 60 30
{(1bs/day) 330 240 1,200 239 840 270 1,100 270 300 150
TSS (mg/L) g1 - 17 120 21 80 20 120 20 70 7 5%k
(1bs/day) 702 131 926 162 617 154 926 154 350 -
Fecal Coliforms** <33 <10 200 200
co1/100 mls <33
*Samples of 600, 300, and 300 mls taken at 0820, 1050, and 1230 on Apr11 8, 1981,

**Grab sample.
FRELPA re1axed standard for TSS,



Table 5.

Results of Metals Analysis.

Threshold concentration1 of pollutant
inhibatory to activated sludge.

Carbonaceous

_ Material
Influent Effluent Removal Nitrification
Metal (mg/L)  (mg/L) (mg/L) ' (mg/L)
Cu 07 .03 1.0 005 - .5
Zn .10 .12 .08 - 10 .08 - .5
Fe 1.7 1.3 1000
N <0.03 <0.03 i
Cr 0.07 <0.03 hexivalent 1-10 .25
trivalent 50
Cd <0.01 <0, 01 10-100
Pb 0.04 0.14 .1 .5
Mn 0.25 0.25 50
Hg <0.2% <Q,2* L1=.5%

Standard deviation'plus or minus 10%

1

Table 6.

Source of threshold values; Manual of Practice (MOP-8), pg. 227.
*This value is shown in ug/L '

Results of Metals Analysis on Thermal Reduction
Leachate (samples taken 3/24/81 by Lew Kittle).

Zn mg/L .20
Fe mg/L 6.0
Cr mg/L 3.1
Pb mg/L 0.03
Hg ug/L (ppb) .33
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In March of 1978, EPA relaxed the TSS limits for lagoons in Washington to 75 mg/L
monthly average. BOD limits remained at 30 mg/L 85 percent removal. Table 7
shows the monthly average BOD and TSS for the Fernda1e plant from August of 1980
through May of 1981.

Table 7. Discharge monitoring reports monthly average BOD and TSS
values from August 1980 through May 1981.

B05” TS5

Month Flow {mg/L} (1bs/day) - (mg/L)  {1bs/day)
August . 361 63* 190 63 190
September 407 75% 250 55 190
October .385 61%* 200 53 170
November .746 59 370* 30 190
December 1.102 39 360* 23 210
January .765 38 - 240 34 - 220

"~ February 1.022 36 310* 28 240°
March .698 " 39 230 30 170

- Apri] .833 34 240 20 140
May .671 42 240 38 210

*Indicates violation of interim limits.

Qur inspection conducted in April showed the plant to be in compliance with the
interim limits of its permit. A review of the DMRs, however, showed consistent
violations of the interim limits for BOD through December of 1980. Addition of
aeration capacity to the lagoons completed in early 1981 may have moderated this
problem as the DMRs for January through May of 1981 show only one violation (310
1bs/day in February). A summary of all field and laboratory data is contained
in Table 8.

- Laboratory Procedural Survey

In general, the operator's laboratory technique was gquite good, as the close
agreement on the sp11t samples 1nd1cates - Recommendations for improvements
“were as follows:

Sample Collection - The composite time should be longer than 4 to 6 hours
and more samples should be taken. Ideally, an automatic composite
sampler should be obtained for the influent and effiuent.

BOD -

(1) The sample should be allowed to reach room temperature (20°C)
before the test is set up.

(2) The pH meter should be calibrated against two buffers (7 and 10
or 4 and 7) daily.
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(3)

(4)

The pH of the BQOD samp]e should be taken before the test is set
up. If the sample pH is outside the range of 6.5 to 8.5, the
sample must be adjusted and seeded.

The operator reported that the temperature regulation in the BOD
incubator was not reliable. We recommend that a log of temperatures

" in the incubator be kept to document this problem. The incubation

temperature is critical to reliable BOD results. The incubator
will have to be repaired or replaced if it cannot maintain the cor-
rect temperature (20°C plus or minus 1°C).

Fecal Coliforms -

(1)

(2)

(3)

The operator reported using distilled water instead of the working
solution containing phosphate buffer and magnesium sulfate. The
operator must obtain and use the correct reagents for this test.
Distilled water, because it lacks essential ions and is deficient

in buffering and chelating capacities, will injure or kili the bac-
teria being analyzed. (See Handbook for Evaluating Water Bacterio-
logical Laboratories, U.S. EPA EPA 670/9-75-006, August 1975 pages
70 and 71.) The phosphate buffer used for the BOD test must not

be used in the fecal test because it contains chemicals which inter-
fere with the growth of the fecal coliform bacteria. The correct
procedures for preparing the reagents for the fecal test are not
complex., These procedures are as foliows:

To Prepare Stock Solutjons:

Phosphate Buffer - to make 100 mls, dissolve 3.4 grams potassium

dihydrogen phosphate (KH2P04) in 50 mls distiiled water. Adjust
the pH to 7.2 with 1 N NaOH and dilute to 100 ml with distilled
water (for 1 Titer of buffer, use 34g of 'KH2PO4) .

Magnesium Sulfate - dissolve 5 g MgS04-7 HZ20 in 100 mls of distilled

water (for 1 Titer, use 50 g MgSOg4-7 H20).

To Prepare the Working Solution - add 1.25 ml of stock phosphate
buffer and b ml of stock magnesium sulfate to 1 Titer of dis-
tilled water. Mix thoroughly.

The water bath temperature for the fecal test is critical. The
temperature must be maintained at 44.5°C plus or minus .2°C.
Therefore, a thermometer with 1° increments is not accurate
enough for use in monitoring the water bath temperature. The
plant must obtain a thermometer with .1 or .2° increments.

Filters and petri dishes should be sterilized before being dis-
carded because they may contain disease-causing organisms.
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Summary of Recommendations

While the STP is operating in compliance with the interim permit limits, continued
efforts should be made to bring the BOD of the effluent into compliance with the
final effluent limits. ‘To load the plant further without taking steps to increase
plant efficiency, through an upgrade or by other means, would be incompatible with
the goal of bringing the plant into compliance with the final effluent 1imits and
could easily result in violations of the interim limits. Close attention should be
paid to the DMRs in upcoming months to make sure the new aerators are keeping the
BOD below the interim limits.

Composite samplers should be installed to allow the plant to obtain a representa-
tive 24-hour composite sample as required in the permit.

A1l of the STP lab equipment should be kept in the STP lab. Some of this equipment
is currently kept in the water plant lab and some in the STP lab. There is no
logical reason for this arrangement. It is inconvenient for the operator and
creates possibilities for confusion and error. :

The operator should experiment with reducing the chlorine residual. The TCR should
be kept as low as possible as long as the fecal count is within permit Timits. The
other suggestions in the laboratory procedural section of this report should be
followed.

SC:cp

Attachments



Table 8. Summary of Laboratory and Field Data*;

Interim

_ NPDES Eff:
B ‘DOE Analysis ' STP Analysis Limits
DOE Sample STP Sample DOE Sample STP Sample (Monthly
Constituent Influent Effluent Influent Effiuent ~ Influent Effluent Influent Effluent Average)
Flow (MED) (.925)  .925 (.92)  (.92) (.925)  (.925) (.92) .92 1.2
- BOD5 (mg/1) 120 31 160 31 109 34 148 34 60
(1bs/day) 930 240 1,200 240 840 262 1,140 260 300
coD (mg/1) _ 340 120 360 130
Fecal Coliform <33*% <10** 200
{co1/100 m1) .
Chiorine Residual 2.0%%
(mg/1) .
Temperature (°C) 12.0%* 9, 8x*
Conductivity 480** 1,750%*
{umhos/cm) 1,200 1,300
pH (S.U.) 7. 2%* 7,2%% 6.0 - 9.0 .
- 7.4 7.3
Total Solids (mg/1) 700 _ 670 1,100 670
TNVS {mg/1) 530 550 880 560 ‘ . .
TSS (mg/1) a1 17 120 21 20 20 120 20 70
- {1bs/day} 702 131 926 162 617 154 926 154 350
TNVSS {mg/1) 12 16 1 4 ' :
Turbidity (NTU) 68 70 2 24
NOZ-N (mg/1) <0.12 <0,10
NHB—N (mg/1) 8.8 12
0-P0,-P (mg/1) 2.6 2.3
T-P04—P (ma/1) 4.3 4.2

*Metals data not repeated here. See Tables 5 and 6.
**Grab samples, '
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LABORATORY PROCEDURAL SURVEY

Discharger: A /.'_f,,m'STP | o o .
NPDES Permit Number: L

Date: - #/7/5/

Ihdustriawﬁunicipa? Representatives Present: \/ifrm,/. ‘Zcot% él\é'/r“_éff—f _-

Lo

: Agency Representatives Present: = ' J0hn Gl S hnwe sa0 C‘Zi/ha

| %}ma Hoinen -

I. CG"IPOSITE SAMPLES

W Co'l]ect-]on and Handhng

1. Are samples collected via automat':c or@ompasnmg

method? - : todeT?
a. If automatic, are samples portable e
pemanent‘ly installed : 7

‘Corﬁments/promems = Scu,w.p&,v #@éf@%h wé 5”30'
/030 and 1300

-
-

2. what is the frequency af collectmg comnosne samp'les'f "........._

ﬂ/&,ﬂ’:&q

. 3. Are comp051tes coHected at a Tocatmn where homogeneous con-
. ditions exist? ‘

a. Influent?

b. Final Effluent? ‘Cud ot nfgzﬁ%z,\/f,nf»~a€ éL‘QV‘: Cgﬁi .
c. Other (spec1fy)7 ‘ ' | |

4. vhat is the time span for ccmpasiting period? ) }W S

g O “g\( /5% Sas /{L
Sample aliquot? 6o mls p‘/r . minutes-

BOOfm’fhcafhw~ﬁ&a
5. Is composite sample flow o@roporhnnai"

L]




6 Is 1uent compomte coﬂec;.ed from a chlormated or o
' non-chlormate urce? : N
7. Are compos tés‘ refrigerated durmg coﬂection? AL

K¢

7 8. How Iong are samples he’ld pﬂor to ana'!yses’? ?e} LM;"

L | ‘P %& mpoa,\?]- ¢

R

mtrnns T e gt W s e+ S s i e e

“ i 9 Under what conch uon are samples he‘ld prmr to ana’iyses? o

s a. Refmgeratmn‘? W

b, Frozen‘?

c. Gther‘(specify)? '

10. what is the appmmmate sample 'i:emparature at the tma of’
- analysis?  _doesn % KRumows - p(o‘ocdj»&‘ L&Qcéu TV

Rc&«\"&m«do S -
11.  Are composutor‘ bott}es and s:;mp}mg Tines c'iaaned pemod'ica'ﬂy" S

a. Frequéncy? |

b, Method?

12, Does ccmposﬂor have a f“lushmg cyc'[e? /(,"//4
a. Before drawmg sample? /{///”—;I cot I
b. After dfawin_g samp‘le?' - /{//A» B R

.- 13. 1Is campos1te samrﬂe th%raughly m‘sxed ‘:rmnediate'!_y prmr to
R mthdr‘awmg sample? "Fs Lo A

Recémendatwny S ol

- ?CL«MMJ\;_. 5 L,chLL IM cdzae«.u{@( 'I'OCU{C,(Z\.' 2 oann “Lf'wuw
b(i:W% J—E{‘ AN l : o

~ The c,cm_;mp«,wa 4“ww ~>l~m~tdg [0& c)v.,W + B dve. S e _ ,_,0
Sheofel ER Reconend Ao, MJ* qwma%c_ o
\M\EA/«Q&[;. (po( bl Man Aadlsev.mka/&: w&:adoe st
s v nrtedio ) |




1I. BIOCHEMICAL OXYGEN DEMAND CHECKLIST .

A. Techmque

1. l!hat analyms techmque is utﬂued in determmng BODS

a. ‘Standard Methods'?' ‘ .detwn?_'
b. . EPA7 | o |

c. 'A.s,-T.M_. ?

- d. . Other. (spacify)? Class motidbooka

“ .B. Seed Mafe‘riél‘"

1. | Is seed matema‘i used m deter‘mmmg BOD? /\/ O

C2. l!here 15 sead matema'l obtamed7 . }//}4

3. How '!ong is & batch of sead kept? | ,{,f’/‘/@

and under what conditions? (temperature, dark) /(///1{ '
AL

4. How is seed matema] prepared fm‘ use in. tha BOD test‘?

MA : '_;'_f

Reconﬁnendatwns- o B B "_- R
OPerakoe has o ieud tﬂ: C‘\J’(’(\'C\C.(,Jﬁ M . J‘{L \,\M, O Crr s
‘&dwummwwﬁiiﬁmﬁwhk&L
he oo o \‘,m\r% L Cﬁws‘zj% w Vh\ "h«-t { “’bq W(s‘t}WS
C«i)t' A N«?Gu\l‘na OJZW'{‘ | - ' . “




T S

C. Reagant Uater “ R ‘ ,. . - ': . ' ; IR

’ 1 -

Reagent water ut111zed in preparing d1u1t1on water'is:

a, D1st111ed?

'b. Deionized?

d. ‘Gther (spec1fy)? RN

c. Tap -~ < ‘chlorinated - L :ncnf
' chlorinated i : Co _

i/

Is reagent water aged prjof to uée?.it{ﬂ;é{f_f'l;”*'é”

. Howlong? . ", undér what conditions? .

. Recommendations:

- D. D11utzon Uater | _ 7‘ "'. '--.,» ';f, _'_ ' _f}i e 3

-!ﬂ

Are ‘the four! (4) nutr1ent buffers added to the reagent uater7~ip:;-

Ha \.) ki_OMJ..S

a. o mis of each nutr1ent buffer per
mis of reagent water ' s

when is phosphate buffer added (1n re?ation to setting up

ot

- BOD test)? 0 jvst loofore o<

How often is d11ut1on water prepared7 €Ckc,hx-¥vaJaw

Maximum age of dilution water at the time test is set up..

Under what conditions is dilufion water kept? Cgﬁﬁaov~4? gfﬂhffi |




g

5.

What 13 temperatura of dﬂuuon water at t}me of setup?

RecommendaU ons:

803 5‘5&44\_,30/&0 JZMXX élé JJI’L /”'WL.

('zc’-é')

%’fﬁwé’m 4’2’% {C'S"E‘ (5 5«6/7’)
L : - A%
-~ E.  Test Procedure . P
R PO How aften are BUD s bemg set up’? (}M& LK >
l!hat is maximum holdmg time of sample subsequant to and of
composite pemod?
2. | If sample to be tested has been prekus'iy 'Frozen, is 11:
- reseeded‘? : How?
MYA

3. Does samp']e to be tested contain re31dua1 ch"iomne‘? : .

If yes, is sampTe , , . .
. /{// |
a. ,Decmomnated? /‘3' .
R ‘. . HDW? ’ . o
- b, Reseeded? R/ /f}
. A
How? ‘ '

4. Is pH of sample between 6.5 and 8.52 __ (/@ €5~ Ei
If no, is sample pH adjusted and sample reseeded? N0

5. wa is pH measured? Hea clo Vi H V%éff
a. Frequency of calibration? dd’/z Z»»,, f A 7 &)u - .

, Y k
b. Buffers used? Wy D -3 nios. [ ”744,”;57
7E .
6. 1Is Tinal effiuent sample toxic? N




~ blank? V? 4.9

1.

1.

2.

13.

14,

15.

16.

determined? o

: - ¢

What 1is the range of 1n1t1a1 (zero day) DO in leut1on uater .-

s normaT range?

© Is the five (5) day DO dep?at1on of the diiut1on water (b]ank)

AJJA-

Does BOD caicu]atzon account for f1ve (5) day DO dep]etzcn of o

"a. Seeded d11ut10n water7 '

How?

()~ .3

1s five (5) day DO depletion of seeded blank determined?
1T yes, is five (5) day DO depletion of seeded blank approxi— w
Amate1y;8G?;$g/1 greater than that of the dilution water blank? - .-

is‘BGDt§f seedeetermined? ' Af/V4'if#5"”:

/1C7>4~

- How much seed is used in preparing the seeded di]uulon water? -

b. Dilution water blank?

How?

-K/L? _

In ca]cu?at1ng the five (5) day DO dep?et1on of the samp?e -

dilution, is the initial (zero day) BO obtained from

a;' Samp}a dwlut1on?

‘B. D]]ut1on water b]ank?

How is the BOD5 ca?culated for a gzven samp]e d11ut10n wh1ch

=

has resulted in a five (5) day DO depletion of less-.than 2. 0

ppm or has a res1dua] (final} DO of less than.1.0 ppm?

T F

I Tpebe s sy 16 e dops Y

S

Is 11ter d11ut1on method or bottle dliut1on method ut1]1zed

in preparation of

a. Seeded dilution water?

b. Samp}e dilutions?

¥

Are samp]es and controls 1ncubated for five (5) days at 20°C ‘A

+ 1°C and in the dark?

/,',ar:ﬁ

b:!/z-.ﬂ




NS

How is . mcubator' tempﬂrature regulated? . yMo;?O&eGé 'Fd)é{

17.
&u.azhm mi; ol5gsn e Oy £ m:,éé | EE
18. Is the mcubatcr temperature gage checged for accuracy'? %/Cfmﬁ .
: a. If _yes how'? %wm,wu(w 7 i W,:ja/ .91
b. Frequency'? ) mﬁve 116 f‘
9. ‘:Is-' a lcg of recor‘ded incubator temperatures mai ntained? Ao
" -:‘.:‘: a. If yes, how often is tne mcubamr temperature moni :,or'ed/
checked? S :
20. .‘ B_y what method are disso}ved oxygan ccncentrat'xons determ‘med?'
probe 'whnk]er -~ ___ Other
a. If-by,probe._ . |
1. . What method of calibration is in use? (;;,("r“
2. What is the frequency of calibration? <« C/K (iR
"b.  If by Nmiﬂer“' )
| 1. Is sodmm thiosulfate or PAG usad as t1trant‘-’
2. How is standardization of titrant accomplished?
3. What is the frequency of standardizati on?
| RecommendatmnS‘

/egmwru%y{ Mwﬂé\r ,éé»(.zwfc /Qcﬁ { 744%,;9&' ;h thOJJ /naou/aﬁv* |

"}0 z/acfdww)f‘ /Or‘a%@ ~/>‘/9/5«f7€/m C,I(;? M// ﬂu— Im%ﬁ“

\»Z&wu;/) f”\i”ﬁ’/&o/a/f{d’h .

/€¢¢M%M’( %u d\ff'/ﬂrmﬁ Ca/z/;rvfz /ﬂH %6/5:/ Cn 2 Jv%j.
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'._F.- Calcu?at1ng Final 81ochem1ca1 Oxygen Demand Va1ues Hash1ngton State -

Department of Eco?ogy

]. Correction Factors N o . A

a-

011ut1on factor:”

- ‘total dilution volume. (m?) :
o vo]ume af sample d1]uted (m]) e

R I

Saed correct1en*-

(BOD of Seed)(m? of seed in T T1ter d??utTOn watﬂr)
) 1000 ., .. .

"F factor ~ a minor correction for the amount of seed in iflf;ft
" the seeded reagent. Versus the anount of seed 1n the ; i;-ffj‘.-

sample dilutions .

[totaT d11ut10n vo]ume (mT)] - [vo'tuma of samp]e d11uted il
. N Tctal d11utzon vo]ume, ml . .

2. Fina] BOD Ca?cu?atlons

al’

. 3¢ | fnﬁuétry/ﬁunicipé]ity Final C&1Cﬁ?ations -"}

.For seed reagent:

ﬂ-(seed reagent dep?et1on d11utaon water b1ank dep]et1on) x D. F.'

‘For. seeded samp13°

RIS -

{sample dilution dep1et1on~d1]ut%on watar blank dep]et?ﬂﬂ«scf)
x D.F. - - . g

For unseeded samp}e.

'(samp1e d11utzon dep?etxonnd1lution water b?ank depletﬁon)
X D.F : . G D sl el T L




L

- Recommendations:

B A.

111 TGTAL SUSPENDED SOLIDS CHECKLIST S U

Techm que -

1.

Al Standard Methods? 7 " . Edition

”uhat ana?yms techmque is uuhzed in detemmmg teta'!

suspended s011ds? .

b. EPA?

- ¢. A.S.T.M.?

Test
1.

d. - Other (specify)?  (Vsn-. L’U_é'wgﬁvféa J- Ca“sJéﬁ’M
o sl &79,3-{%7{1\"&‘. ‘

Procedure |
What type of filter paper is utilized: - . e
a. Reeve Ange'l 934 AH?. | |

b. Gelman AE? - S
C.. Other‘_(specify)? /U‘Kw{ﬂ[»m&m ' -C;?F_/C: 5 S @y

d. Size? '

What type of filtering apparatus is used? Mm

Are filter papers prewashed prior to'ana'iysis? U 2o

a. If yes, are filters then dried for a m‘m’m@n of one
hour -/ at 103°C-105°¢C (4,82 | ?

b. Are filters allowed to cool in a dessicator prior to
we'sghmg’? £, o




- 10.
- ... following sample filtration and the rasu'itmg washwater ﬁ'ltered
mth the samp‘le's' ' u)/&o _ ,. . .

11.

12.

13.

ch are filters stored prior to use? Cﬁc«i«i}' cooton

. Hhau is the average and mmmum vo]ume nhered’-’ e . -

/(_,a m}& e

"'efﬂuent)'-’ ‘

.. How "';’5 Samp] a VO]UU}Q sel ected? e - M_ e -,Mhu._. - o

. b,h, Ease Qf ca] Cu'}atjgn? R Y LI o

C. Grams per umt surface area’?

d.- 'ether (spmfy)? Vi gdﬂﬂ xfm,\& e

Wnat is the average f’ﬂter‘mg tme (assune samp'le TS fmm ﬁ na”i

How does ana"lyst pmceed w";th the test wnen "::he fﬂter' c'logs
at part‘za‘l fi]tratmn? A

| S “{’ﬂw{'@ Pt

~ until weight loss is less than 0.5 mg?

If less than 50 milliliters can be filtered at a time, are - .
duplicate or triplicate sampe vo]umas fi}tered? ' Vl o

P .
- -

Is samp'la measurmg container; 1. e., gradua.ted cyhnder, ﬂnsed

A

Is fﬂter funneT washed down f’oﬂowmg samp'le fﬂtr-atwn‘?

Following filtration, is filter dryed for one (1) hour,
cooled in a desscator, and then reweighad? A g

Subsequent to nitial reweighing of the filter, is the drying
cycle repeated until a constant filter weight is obtained or




N

14, Is a Filter aid such as cellite usad?

a. If yes, explain:

Recommendations:

c. Ca?cu]atzng Tatai Suspended Sotids Va]ues Hash1ngt0n State
Department of Ecology

A. mg/1 TSS = A& x 109

1. VWhere: A= fwna? we1ght of =11ter and resxdue (grams)
| B ? initial weight of filter (grams)'

€ = Milliliters of sampla filtered

- 2.  Industry/Municipality Calculations



Recommendations:
SPLIT SAMPLE RESHLTS: RS :

- Origin of Sample

‘  Collection Date

80D

Tss ~

DOE  CIND.SMUN.  DOE

" EPA BOD Standard

 DOE .

-

- -
- T

o AND./MUN G

.
-






