Publication No. 80-e08

STATE OF DEPARTMENT OF ECOLOGY
WASHINGTON 7272 Cleanater Lane, Olympia, Washington 98504 WA-06-0010
Dixy Lee Ray
Goue rror MEMORANDUM
rc ’
To: John Glynn
From: Eric Egbers

Subject: Oak Harbor STP Class II Inspection and Receiving Water Study

Introduction

A Class II inspection and receiving water study was conducted November 26,
27, and 28, 1979 at the Oak Harbor sewage treatment plant (STP) and Oak
Harbor, respectively. In attendance were Jerry Thielen, Lynn Singleton,
Dick Cunningham, and Eric Egbers (DOE Water and Wastewater Monitoring),
John Glynn ?DOE Northwest Region), and Jim Croft (Oak Harbor Plant
Operator). Automatic compositor samplers were installed and grab com-
posites collected at various locations within the plant. Some of the
composites were split with the operator and results are found in Table 1.
Water samples were collected from Qak Harbor and analyzed for various
constituents. Results of the receiving water study may be found else-
where in this memo.

The Oak Harbor STP has recently been upgraded to achieve secondary
treatment. The Northwest Regional Office of DOE wanted to know how
sewage treatment had improved subsequent to the upgrade, and what impact
the treatment plant's effluent was having on the receiving water. The
first portion of this memo will address the Class II inspection of the
treatment plant, while the second portion will review the findings of
the receiving water study.

Oak Harbor STP is a secondary treatment facility using rotating bio-
logical contactor (RBC) units for biological treatment. Influent flow
enters the headworks and proceeds to a degritting unit. At the time of
this survey, the degritter was down for repair. The wasteflow is com-
minuted and enters a rectangular, three-chambered primary clarifier
operated in parallel. Clarifier effluent is fed to the RBC units where
secondary treatment occurs. The flow leaves the RBC units and enters
two secondary clarifiers, operated in parallel. From the secondary
clarifiers, the flow is chlorinated and proceeds to the chlorine contact
chamber and finally is discharged to Oak Harbor, waterway segment number
03-06-07. The five-year strategy plan identifies this segment as pres-
ently meeting state and federal water quality goals.

Several features of the plant warrant further discussion. First, sludge
from the secondary clarifiers is returned to the headworks between the
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comminutor and the primary clarifier. From the Titerature I've reviewed,
this 1is unnecessary. Direct sludge pumping to the digestors should be
adequate and probably preferable. As explained by Mr. Croft, the main
reason for this secondary sludge return is the inability to pump it
directly to a digester with existing equipment. One specific problem
was noted with this sludge return. The plant's influent automatic
composite sampler is located just below the sludge return point. Having
noted this location, the DOE automatic composite sampler was placed
above the sludge return. The results of total suspended solids analysis
clearly shows the difference in location.

Oak Harbor Sampler DOE Sampler
Location Location
Influent (mg/1) 340 130
Effluent (mg/1) 11 11
Percent Reduction 96.8 91.5

The Oak Harbor compositor Tocation does not yield an accurate picture of
influent Toad or treatment efficiency. Therefore, I strongly recommend
relocating the influent composite sampler above the sludge return, or
solving the apparent problem of directing the secondary sludge directly
to the primary digester. There may be some advantages to the recircu-
lation of this secondary sludge to the headworks as an alternate route,
but it increases the potential for overloading the primary clarifier and
necessitates wasting energy by pumping the sludge twice rather than
once.

The plant is achieving satisfactory reduction in total suspended solids,
well within their NPDES permit (Table 1). Meeting effluent BOD stand-
ards appears to be more difficult. The lack of operational flexibility,
inadequate staging configuration, and saltwater infiltration and inflow,
as evidenced by unusually high conductivities in Table 1, may all play a
part in the difficulty in achieving compliance.

Table 1 also reveals unusually high inorganic (NH3-N) and organic nitro-
gen concentrations. Also, total and organic phosphorus concentrations
are high. Explanation of these results is unknown in that Oak Harbor
has no industry known to Mr. Croft that would contribute such high
concentration.

In conclusion, John, a follow-up visit in mid-April will tell you
whether any or all of the suggestions and recommendations were accepted
and followed. A short memo from you to our office following the visit
would be much appreciated.
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Review of Laboratory Procedures

Laboratory procedures were reviewed with Mr. Croft. Automatic composite
sampler location, BOD, total suspended solids, and fecal coliform were
discussed. Specific details may be found within the Laboratory Pro-
cedural Survey.

Composite Sample Collection

1. Stationary automatic composite samplers (Manning S 5000) are cur-
rently used on the influent and chlorinated effluent. As pre-
viously discussed in this memo, the location of the influent
sampler should be moved upstream of the secondary sludge return.

2. To date, the sampling 1ines have not been cleaned. Cleaning these
lines periodically (once per month) will discourage sidewall bac-
terial growth that might occur. One cycle of a mild acid solution
(HCT or H2S04) followed by one cycle of sodium bicarbonate (NaHCO03)
and finally several cycles of distilled water should be sufficient
to remove any accumulation that presently exists. After this
initial cleansing, several cycles of hot water once per month
should be adequate.

Biochemical Oxygen Demand

Mr. Croft's technique is for the most part adequate. However, there are
several areas where improving his technique will yield more accurate
results.

1. There is some question where exactly his technique originated. It
resembles "Standard Methods" but not exactly. A copy of DOE BODg
procedures was left with Mr. Croft as a reference and it was sug-
gested that a written procedure be available for new employees.

2. Seed material is currently being collected from the influent com-
posite sampler. The material is filtered and the resultant liquid
used as the seed. Because the influent pH often exceeds 8.0, which
may retard microbial growth, it was recommended that seed material
be collected, as a grab, from either the primary clarifier or
secondary clarifier. This sample should be settled, not filtered,
for 24 hours and the resultant supernatant used as seed material.

3. The effluent sample is collected from a chlorinated source. There-
fore, the sample must be dechlorinated prior to setup. Mr. Croft
adds enough sodium thiosulfate to the sample to yield a zero chlorine
residual. It was recommended he employ a proper dechlorinating
procedure as explained on page 10 of the DOE procedural manual for
BOD or page 546 of Standard Methods, 14th edition.
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4. As mentioned previously, the influent pH often exceeds 8.0.
According to Mr. Croft, pH values of samples are not adjusted
prior to setup. It was recommended that any time a sample's pH is
outside the range of 6.5 to 8.0, the pH should be adjusted to
within this range.

5. The temperature within the BOD incubator is periodically checked

: for external gauge accuracy. It was recommended that a thermome-
ter, contained in a water filled flask, be placed in the incubator
on the same shelf as the BOD bottles. The temperature should be
checked daily and recorded in a daily temperature log. This will
eliminate any question as to what the exact temperature of the
samples is within the incubator.

6. Mr. Croft is currently using a YSI dissolved oxygen meter and probe
to obtain his dissolved oxygen results. The meter is calibrated
using the Winkler-Azide modification method. He uses sodium thio-
sulfate in the Winkler, but has never standardized it. It was
recommended he standardize his "thio" at least every month, and not
rely on the manufacturer's normality.

7. The operator's BOD worksheet and calculation was reviewed, and the
following were recommended:

a. Should be included on the worksheet:

1 Sample pH;

2 Dilution water blank 0-5 day results and
depletion; and

3) Amount of seed used.

‘Total Suspended Solids

Total suspended solids analysis was reviewed and found to be quite ade-
quate. The only discrepancy found was the type of filter paper used.
Mr. Croft advised me that an order had been placed for approved paper
and would be used as soon as they arrived.

Fecal Coliform

Fecal coliform analysis was reviewed with Mr. Croft and found to be
totally unacceptable. He claims to have attended several of Janet
Rhodes' seminars on fecal coliform analysis. He also has several copies
of the departmental procedures on fecal coliform analysis and yet he
does not sterilize any of his equipment, sample bottles, or reagents.

He does not use phosphate buffer for rinsing. He reports the monthly
arithmatic mean instead of geometric mean on his monthly discharge
reports. In short, all fecal coliform data are highly questionable. It
was recommended he study Standard Methods and the department's publica-
tion as soon as possible report only valid fecal coliform data.

EE:cp



Class II Field Review and Sample Collection
24-hour Composite Sampler Installations

Sampler

1. Influent*
sample aliquot:

2. Primary Clarifier Effluent
sample aliquot:

3. RBC (South) Effluent
sample aliquot:

4. Final Effluent**
sample aliquot:

Field Data

Parameter(s)

pH, Spec. Cond., Temperature
pH, Spec. Cond., Temperature
pH, Spec. Cond., Temperature
pH, Spec. Cond., Temperature
pH, Spec. Cond., Temperature
pH, Spec. Cond., Temperature
pH, Spec. Cond., Temperature
pH, Spec. Cond., Temperature
pH, Spec. Cond., Temperature
pH, Spec. Cond., Temperature
pH, Spec. Cond., Temperature

pH, Spec. Cond., Temperature
Total Chlorine Residual
Total Chlorine Residual

Grab Samples

Lab Analysis

*kk
*kk
*kk
dokk
*kk

Nutrients
Nutrients
Fecal Coliform
Fecal Coliform
Metals

*Influent sampler collected only half anticipated composite.
**Final effluent sampler collected about six samples.

225 m1/30 min.

225 m1/30 min.

225 m1/30 wmin.

225 m1/30 min.

Date and Time

Installed
11/27 @ 1120

11/27 @ 1045

11/27 @ 1035

11/27 6 1030

Date and Time

11/27
11727
11727
11/27
11/27
11/28
11/28
11/28
11/28
11/28
11/28
11/28
11727
11/28

DDDDDDODDDEDDD DD

Date and Time

11/27 @ 1145
11/27 6 1430
11/27 @ 1615
11/28 6 1030
11/28 @ 1145
11/28 8 1145
11/28 @ 1145
11/27 @ 1145
11/28 @ 1100
11/28 @ 1115

At headworks between comminutor and

Location

secondary sludge addition

At effluent mixing box

At effluent channel

At effluent chamber prior to discharge

Sample Location

1150  Influent

1200 Primary effluent

1210 RBC effluent (South)

1215  Secondary effluent (South)
1145  Final effluent

1040 Influent

1055  Primary effluent

1105 RBC effluent (South)

1110 Final effluent

1145  Secondary effluent (North)
1150  Secondary effluent (South)
1155 RBC effluent (North)

1145  Final effluent

1100 Final effluent

Sample Location

RBC (North
RBC (North
RBC (North
RBC (North

St M st

, Secondary (North & South)
, Secondary (North & South)
, Secondary (North & South)
. Secondary (North & South)

RBC (North), Secondary (North & South)
Between RBC stages (North)

Between RBC stages (South)

Final effluent

Final effluent

Secondary digester sludge

Sampler failure.
Sampler failure.

***pH, Spec. Cond., Turbidity, COD, BODS, Solids, Nutrients, Alkalinity



Class Il Field Review and Sample Collection - Continued

Flow Measuring Device

Type: In-Tine
Dimensions:

a. Meets standards criteria? ? Explain:

Because the Tocation of an in-line flow measuring device makes it
impossible to calibrate or check accuracy, no data was collected.

b. Accuracy check:

Actual
Instantaneous Recorder Reading Recorder Accuracy Percent
Flow ( ) (% of Instan. Flow) Error

[N R R
L] e *

Is within acceptabfe 15% error Timitation.

Is in need of calibration.



from 24-hour composite(s) together with NPDES permit effluent limitations. Addi-
incTuded. 7
yratory Results i Qak Harbor Results |

North South North % Removal

RBC Eff. Secondary Secondary Final DOE Influent Final NPDES

DOE DOE DOE OH Influent | DOE OH (Monthly
np_Grab Comp Grab Comp Grab Comp Aute Comp to Final ! Auto Comp Auto Comp! average)

68 40 41 30 84 210 31 30

284 167 171 125 878 130 300

48
62 22 20 11 92 164 22 30
259 92 g4 46 685 92 300
0. 501

35.4 34.6 36,6 29.8

<0.2 <0.2 <0.2 <0.2

0.2 <0.2 0.2 <0.2

35.4 34.6 36.6 29.8

17.6 16.4 10.4 3.2

53.0 51.0 47.0 33.0

9.0 8.4 8.8 8.6

10.2 8.5 7.6 9.6

800 680 620 680

640 570 500 580

11 5 3 &

220 140 170 160

7.2 7.2 7.1 7.4

1520 1400 1300 1350

260 240 240 210

38 17 14 12




Table 2.

Grab Samples and Field Data Results

Primary RBC RBC Secondary Secondary Final Secondary

Date/Time Influent Eff. EFff(S) Eff(N) EFf(S) EFF(N) Eff. Sludge
pH 11-27/1150-1215 8.2 7.6 5.8 7.2 7.0
Conductivity 11-27/1150-1215 2500 1560 1320 1250 1200
Temperature 11-27/1150-1215 15.0 15.4 15.8 15.7 15.4
Total Chlorine Residual  11-27/1145 2.5
Fecal Coliform 11-27/1145 36
*pH 11-28/1040-1155 8.0 6.3 5.3 5.0 5.4 5.8 5.1
*Conductivity 11-28/1040-1155 1950 1380 1390 1400 1390 1230 1320
*Temperature 11-28/1040-1155 3.8 4.6 4.8 8.2 10.6 10.8 9.0
Total Chlorine Residual 11-28/1110 2.0
Fecal Coliform 11-28/1110 23 est.
Total Solids (%) 11-28/1145 3.7
Silver (mg/kg dry wt) 34
Copper (mg/kg dry wt) 710
Chromium (mg/kg dry wt) 57
Lead (mg/kg dry wt) 240
Zinc (mg/kg dry wt) 1800
Cadmium (mg/kg dry wt) 16
Nickel (mg/kg dry wt) 37

*From DOE automatic composite samplers



A alres /

%

/‘\ M b

= N

~— { T \ f ot |

' i ' s B
| \ 1
; ! S \ B, / -t
z : \ =8

; i N oo BN
! ~y ; ! N ::
| Y : i \J .
/{{ t Lo = =
> 25, : ; L =

L1

T
AVl /! T i T
L Co | D — -
/ g ! ] | { N \\ /
! ] { H : A \
H H 3 ! \
1 i 3
H i e \
! ! i -~ |
! i
| ,

A

¢ 2

Al 4 - .
/ //u&: LU Fupg e L :31}4,«,/,’(/ et ,e,n/c-;:‘,» e

P
- .:}v o1
27 = > o
A . ; ) < P
H G e Coonpoirt© orfmpiicd
5
& N

o : o
v (lak Loy ber rlfe Camypocite .,(fmﬂmtimj

Fa



=4

0

N



Discharger: C;Z?Af /%5/‘&%%«[ \(77&7

HPDES Permit Mumber: _ 0205 6 — 7

vate: _// /27 - M/ﬁ

4@%?&}%%r*{?mﬂ?7€?311 Pepresentativas Pressant: \,/}/;7 C:;%2%4;>

Agency Razreasen ives Present: éf:;%h:Q éfi%ééébﬁﬂ' Z;Lzz%i <524aza7a4/24,73 -
b/aé/y / L2272 ’”

I.  COMPOSITE SAMPLES

A.  Collection and Handling

1. Are semples collected yia autcmatic or manual compositing
method? Lo tpmatsc , Model? ﬂ?ﬁﬂmﬂa S Sooo
’ C..S/&v‘}@ ar(f)
a.

tomatic, are samples nortable
ently installed 7%5%94414045,734' 7

It a
pe:vay

3

Comments/problems Jafwf/ﬁwff Corndoirie  Samdler /J’
4

/04:5,? /@/ (l/ﬁwz NS Frrar o / ’ J{ié 277 (/é{/’/;; C/z/ 9 et S (/;):@ oz ,{;,7 f

szt Jhoo s be /g/mﬁeo/ /2 = éO/o It sz frn.

2. Unat is the frequency of collecting composite samples? e

3. Are composites collectaed at a location where homogeneous con-
ditions exist?

a. Influent? /Lo

b.  Final Effluent? ge.S
/

c. Other (specify)?

. What is the time span for compositing period? ,J?g/’/iaoyzf
Semple aliquot? 5 éﬂ?/?évzj =¥ per 2 HovyS | mimries
5. Is composite sample flow or time proportional f£;>




6. Is Tinal efflusnt composite coilected frem a chlorinatad or

nan-cnlorinated source? CZ¢5/Q9/79147f%qQ/

&
/. Are composites refrigerated during collaction? ¢z 69 9/ <
/

8. How long are samples hald prior to analyses j7sz%7 e

1ot freld any /O/WW Shan / Fow a/r%/
CZ?%%%/QOJ;/fQ/i7 /47677190/

5. Under what condition are samples h21d prior to analyses?
a. Refrigeration? X{
b. Frozen? )
c. Other (specify)?
16, VMhat is the apporoximate samole tempergture 3t the tipe of
analysis? ﬂe/ fc’/mﬂmﬁ//&0 %%@é/d%ﬂ/i
11.  Are cempositor bottles and sampling tines cleaned pericdically? .

(Q/?ICS Zr 9"\_//(/7 7&5 ///%/ FEE .
a. Frequency? /A//;64&a£1/

7 |
b, Method? /b ﬂ//ff/// Alconox soa0 y Lot water

12, Does compositor have a flushing cycle? (y&J
/

a. Before drawing sample? &4.§
/

b. After drawing sample? &es
/

13.  Is composite sample thorougnly mixed immediately prior to
withdrawing sample? i es
/

Recomrmerdations:

Jé/m/)/z Shov 1 be Warmes! 4o oo éw@ﬁm Feve /g/f/f)/ o

Qﬂd /(;;Jﬂf.




[1. BIOCHEMICAL OYYGIN DEMAND CHICKLIST

A. Technique
1. What analysis technique is utilized in determining BODS?
a. Standard Mathods? tdition?
b. EPA?
c. A S.T.M.

d.  Other (specify)? Z&mo’m/ﬁ&%ﬁ&%/ ﬁ/@faf/y
Cﬁ/t//xzo/d/o/ WM

B. Seed Material

1. Is sead material used in detzrmining BOD? &ed
' /

2. Whare is sced material obtained? yidi //aé/z/z’“ %})J/ He
4 V4

St ole
7

3. How long is a batch of sead kept? 1o/ /?fgfg//

4.  How is seed material prepared for use in tha BOD Le;,-’? L7

/5 f/// oo/ ¥ cb//a/zéq/ %m% /475/2@,«,;‘
Cdvﬁ/ﬁa&?é/

Recommendations:

770 /7/)(;///J/, /ﬂc/m’mw, Shouls) De O/oa/m,ef//‘@/ Go/ LDz //65/0//:/&/
Qg ble in +he ///b |
Bicae f7e /)A/ of Fhe /;7//6/@4?‘/;8' ()/fm m’(f'a%z/‘/ ~Fcir OPO
\fa@c/ Atuferra | Shoolel Do @//mz‘po///fzwﬂe/a ﬂﬁjj/b/g 740,;7
/9///)’6///z; (,/,1///()/“ T TR

‘//u; \gwo/ s foria) \</L<u/a/ ég Collec fool @ « qmé S Al oS

// o2 /LOJN and/ /plf///z’///f&/(/ﬂe//io//aﬁf O/\&C\/ @S ﬂo Jdeco/.




1. Reagent water utilizad in preparing diultion water is:
a. Distiiled? e
b. Deionizad?
c. Tap , chlorinated -non~

chlorinated

d. ~Other (specify)?

2. Is reagent water aged prior to use? C4z;j

How long? 4Z4écuyfféa é{éQ&%Z;, undor wqau condwt*ons?

/ﬂ/ 147 C)é//@ /74/77‘ f%ﬂq //

Racom ﬁend%t1ows

T e seacent M/ﬁ/?/ Con tancy Shovld D¢ Stored with

7/ - o o .
A /ééﬂg Q%Qp%%/'(ZQﬁ%ﬂlcﬂgg) 703 /Joas S e toor .

D. Dilution Water ’ .

1. Are the four {4) nutrient buffers added to the reagent water?
g

a. / mls of each nutrient buffer por ry,
mls of reagent water

2. When is phosphate buffer, added (in relation to settin
BOD test)? /OSf Wolala Lo 4/74/@&@’ Lot égc/éble
fove, N
3. How often is dilution water prepared? /,/Qiééaiﬁ’
Maxjmum age of dilution water at the tim# test is set up.
—/?2617

4, UPGEY what conditions is dilution water kept? (:K;/ﬁﬁf Ccy?7¥Q2p14,/
r#7 (}/4//’5 //(;()/ K/cﬂf ﬁfw; /044(_/ 7/710.«) /Gé“»




~

5. What is temparature of dilution water at timz of satup?>d@ C

Recommendations:

E. Test Procedure

1. How often are BOD's being set up? AW 2K/ey
{

Wnhat 1s maximum holding time of sample subsequent ta end of
composite period?  / AQu¥

2. It samp}e to Qstad has bezan previously frozen, is it
reseaded? How?

3. Does sample to be tested cortain rDSIduai chlorine? ézégg o
If yes, is sample .

a. Dechlorinated? yls

I 4ncosvlfate
How? ,4\/0/ 4 mechyneeded 12 aoﬁ/e/c ﬁfaf/o{/a/

b. Reseeded? (/&)

/ .
How? AL/ //M’/////;ex

4. Is pH of Jomale between 6.5 and 8.8? 4 » af)//1f§Q4%47% Q@iJ

ON ef et
If no, is sampie pH adjusted and sample reseéd=d? /¢

5. How is pH measured? (:Z#ﬁqﬁda% ;9/9{ /7u5i2¢/ 7‘i?4
a. Frequency of ca11brat;on7 éZ?@%/L/ 7éga¢, clec

b. uvfers usad? ‘/4/7

6. Is final effluent sample toxic? /l#




10.

11.

12.

13.

14.

15.

Is the five (5) day DO daplation of the dilution water (blank)

determined? (e R norwa] range? O - 0.2
. /

What is the range of/l nitial (zero day) DO in dilution water

blank? Y..2 = J. 4

How much seed is used in przparing the seeded dilution water?

/m////’

Is five (5) day DO depletion of seaded blank determined? é&f
If yes, is five (5) day DO depletion of seedad blank appro?
mately 0.5 mg/1 greater than that of the dilution water blan&?

(2 03 -0.40/

Is BOD of seed determined? /L

Does BOD calculation account for five (5) day DO depletion of

a. Seeded dilution water?  (fs2J
/

How?

b. Dilution water blank? /L&

How?

In calcu]at1ng the five (5) day DO depletion of the sample
dilution, is the initial (zero day) DO obtained from .

a. Sample dilution? )((v V4

b. DiTution water blank?

How is the BODg calculated for a given sample dilution which
has resulted in a five (5) day DO depletion of Tless than 2.0
ppm or has a residual (final) DO of less than 1.0 ppm?

Slot fecorded .

Is Titer dilution method or bottle dilution method utilized
in preparation of

a. Seeded dilution water? /67éu/

b. Sample dilutions? /ey

Are samples and controls incubated for five (5) days at 20°C
+ 1°C and in the dark? s
/




17. How is 1ncude0r temperature requlated? 7%Z4Qémﬁg/£yql

am% Hee) Havrnos da+-

18. Is the incubator temperature gage checked for accuracy? ézékf_
a. If yes; how? Cyé29/’ 7%%4//7@9/7t6/?V/ o chetes] on

ST oo, shefer.
b.  Frequency? e et [y
7

19. Is a log of recorded incubator temperatures maintained? /29

a. IT yes, how often is the incubator temperature monitored/
checked?

20. By wnat method are dissolved oxygen concentrations determinad?

Probe k Winkler Other

a. If by probe:

1. What method of calibration is in use? wintler LS 1zeg
7[4‘ 0 Water

2. What is the frequency of calibration? //4W@éﬁi,

b. If by Winkler
t.  Is sodium thiosulfate or PAQ used as titrant? !é(;),_
2. How is standardization of titrant accomplished?
T4 4L 10t Stondlarcd ¢ 2ed.
3. What is the frequency of standardization? /%;Qﬁézf’

Recommendations:

/%%ﬁj C%(/MAGﬂJﬁQﬂ 424XWWUA:\SAOUAJ)ék g»ggéuxy

1,/ Fhe afloeat S g le 0// /18 OUbside Fhe b - P O /u5¢,

/7P Sleould be <Qc{}VU¥%o/

‘7%{ /ZQQ n/ffﬂ& J€€c1<$40&47/4; Ao dormne ad 17 15 UU@Q///%

74, Sced Lore 6/7(),4 /éac/cv/ /I T ﬁ@/) o loe S /,f,/;-
/) //:///{ 0/ 1P s1¢0ba for Fempl puturcs Shouio bo tputyaed
7 /Q_ Socdiomy +H oy u/}-[éf\/a Shou & e J}Zﬁf«cyf/,@// («0/ (/}Vc//q A T AR




™

F.  Calculating Final Biochamical Cxygen Damand Yajuas Washington State
Department of Ecology '

1.

Correction Factors

a. Dilution Tactor:

total dilution voluma (m1)
voluma of sample dilutad (mi)

C
(BOD of Sead)(ml of sead in 1 liter dilution water)
1000

c. F factor ~ a mincr correction for the amount of seed in
the seeded reagent Versus the amcunt of seed in the
sample dilution:

F = [total dilution volume (m1)] - [volume of sample diluted ml]
Total dilution volume, ml

Final BOD Calculations
a. For seed reagent:

(se=d reagent depletion-dilution water blank depletion} x D.F.
b. For seeded sample: |

(sample dilution depletion-dilution water blank depletion-scf)
x D.F.

c. For unseedad sample:
(sample dilution depletion-dilution water b?ank‘depTgtion)
x D.F.

Industry/Municipality Final Calculations

_27}/#/;?/(/ — /C}:'u/a Slecd ofs forkro g/cmko/epé%zéxf}
- — X /00 < LS00
;2? 25//@0601?



Racommendations

J%Oqgﬂéﬂ/ﬁcﬁ@@a/on So0 M@Vﬁéﬁé&/

) (&Mm/c ;9//

pa) D Jortion wates Plank

J@ 42%0J4f’q//ééaj e/
/) &ﬁM%J<%/uﬁun Watry Oeplotron éc&wﬁy/Q;Canmbﬁaﬂ.

ITI. TCTAL SUSPEMDED SOLIDS CHECKLIST

A.  Technique

1. What analysis technique is hu17128d in determining total
susozndod solids?
a. Standard Methods? /%/ ' Edition
b. EPA?

c. A.S.T.M?

d. Other (specify)?

B. Test Procedure
T. UWhat type of filter paper is utilized:

a. Reeve Angel 934 AH? f/

b.  Gelman A/E?

c. Other (specify)?

d. Size?

2. What type of filtering apparatus is used? 62%29544{

3. Are filter papers prewashed prior to analysis? (sr0.S

a. If yes, are filters thzn dried for a minimum of one

hour PR at 103°C-105°C e S
7/

b. Are filters allowad to cool in a dassicator prior to

weighing? XN
~/




4.

5.

(@)

10.

11.

13.

How are filters stored prior to use? (3ékf\9a;g~%@//

What is the averaga and minimum volume Tiltered? /fgiu/ oA ,a47

ﬁf%mf /Mm//ﬁ//’? 3@073/74/"4!” 5€/d~:7
e/%mfu/ /7«, S e Frey ﬁ/&fwyco/ )

How 1s samnle volume selectad?

a. Ease of Tiltration? X&/

b. Ease of calculation?

c. Grams pesr unit surface area?

d. Other (specify)?

What is the average filtering time (assuﬂe sample is from final
effluent)? _ / M///&o

How does analyst proceed with the test when the filter clogs

at partial filtration? flevey 442440[2577‘5' 47 4€/42;ﬁ4291£"

IT Tess than 50 milliliters can be filterad at a time, are
duplicate or triplicate sampe volumes filtered? Ged

Is sample measuring containesr; i.e., graduated cylinder, rinsed

following sample filtration and the resulting washwater filtered
with the sample? bue S
/

Is filter funnel washed down following sample filtration?

Not neded wf Gpocts

Foijlowing filtration, is filter dryed for one (1) hour,
cooled in a desscator, and then reweighed? Cred

Subsequent to initial reweiching of the fi Xter, is the drying
cvcle repeatad until a constant filter weight js obtainad or
until weight Toss is less than 0.5 mg? /t/ (-




14.  Is a filter aid such as callite used? SO

a. IT yes, explain:

Racommendations:

C. Calculating Total Suspended Solids Values Washington State

Department of Ecology
A. mg/1 Tss = 28 5 10® .
1 Where: A = final weignt of Tilter and residue (grams)
B = initial weight of filter (grams)
£ = Milliliters of sample filtered
2. Industry/Municipality Calculations

A-2 ¢
L x

/O
i



Recommendations:

SPLIT SAMPLE RESULTS:

-1

S

)

1{

Grigin of Sample

Collection Date

BOD

1SS EPA BOD Standard
DOE IND. /MUN. DOE IND. /HUN. DOE - IND./MUN
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