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OBJECTIVE

To determine if Weyerhaeuser (Weyco.) kraft mill at Everett is meeting
the conditions of their wastewater discharge permit - namely. 85% BOD
(Biochemical Oxygen Demand) reduction and a discharge of .3 lbs
SCS/lOO0 gallons (Suspended Combustible Solids - Whatman 40).

INTRODUCTION

In an attempt to evalLate the efficiency of Weyerhaeuser’s oxidation
lagoons at Everett, a survey was initiated on February 20, 1973. The
theoretical retention time of the system is seven days; discharge is
gove~.~od by tidal cycle. These condItions presented us with an unique
situation in that, historically, we have had little experience in
surveying a treatment system with a prolonged retention time. Problem
were encountered with equipment and logistics.

CONCLUSION

During the survey period Weyerhaeuser was within permit compliance for
Whatnan 40 - SCS (‘31/1000 gal) and for BOD (85% reduction based on
the average of the theoretical detention time of seven days). Weyco’s
analyses of their samples indicated an average BOD reduction of 88% with
only one sample of the seven below 85%. Based on DOE analyses of samples
collected, BOO reduction for the same period of time was 85% with three
of the values less than the 85% requirement.

METHODS

Locations Four composite samples were collected daily. Fred
i&3i’atory technician, maintained the industry’s samplers.

Their influent was secured from an in-line sampler south of the river.
The effluent sampler ~vassituated at the tide gate at the outlet from
the oxidation ponds. Both of these samplers are air-type permanent
installations. The influent sampler is on a time clock and operates
periodically while the effluent sampler operates continuously during
discharge.
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We used the “Surveyor” type portable composite samplers, programmed
to pump 75 mis every ten minutes. The influent was taken by attaching
a five-foot kngth of copper tubing to the end of the intake hose arid
inserting it through a rubber stopper into the wooden pipe on the north
side of the river (near the recording pH meter). At the tide gate, the
effluent sampler was started and shut down automatically during discharge.
Both san~pIers operated on AC current.

DOE and Weyerhaeuser personn&I agreed that for BOD reduction and
effluent SCS, the samples obtained were representative.

The ~ yco influent and effluent and DOE influent arid effluent composite
samples were analyzedby Weyerhaeuserand DOE laboratories, and a corn~
pari~on of data was made.

DISCUSSION

Table I

COMPARISONOF COO VALUES

IPFLUET T
WEYCO

G~9
634
582
552
48~
61 ~

74G
77C
6 ~9
594
615

792

DOE
325
689
554
5B3
586
52~

7g~

£~OO
746
745
594
602
615
863
776

(ppm) FOR DOE SAMPLE TO
(DOE DATA)

lEYCO SA~PLE

EFFLUENT

0
-12

0
+6
+9

-4
0

-.4

+8
0

3•i 7
348
339
333
3•I 5
307

31 $3
326
340

388
386
376
337

331
331
349
323

303

303
326

354
380
378
376
345

—5
-2
+5
+2

-di
0

2
0

Cc wLcn of U’D ‘~1ue~ (S~ T½½I u~ri Graph 1) Com~rLon of inf1uer~t
COD v • usi~ c ir data~ DOE samp½~.~nd W~yc~ ~1e ir~dic~te that ti
s~mp1esv~re ~mi~ ~v. A maximum di screp>~cy (~2%) ~as reportedon March 22,
23, ~97 Threc c~t 2r influent s~mpics~reu by <10% >5%. /1! the remain-
irtg ~i~nres ~ d S t1 fl K’.

~he ff1 ent ~t~D~1ues ~or ~~yco’s sampic comp~r~x. to DOE samplev~ere
•~i1.1 within ~

DATE

20~2
2i-~
22—23
23-24
24—25
25-26
26-27

28 1
1-2
2-3
3-4
4.-5
5•- C
&~ 7
7--8
8-•9
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Because there was no consistent discrepancy coniparinq data from industry’s
sample to DOE’s sample, it appears that the differences in data were due
to technique and not due to sampler differences. For example, if our
samplers were biasing the composites, consistently higher or lower COD
values would be expected.

TABLE II A
BOO REDUCTION

WEYCO KRAFT - EVERETT
THEIR DATA - THEIR SAMPLES

I NF
Date Value ppm

21—22
22—23
23—24
24—25
25—26
26—27
27-28
28-1

Average
Max
Mi n

EFF
Date Value ppm

197
186
182
178
178
205
170
160

28-1
1—2
2-3
3-4
4-5
5-6
6-7
7-8

182
205
160

24
15
15
23

21
19
27

21
27
15

BOO REDUCTION BASED ON SEVEN DAY RETENTION - DOE SAMPLE - DOE DATA

I NF EFF
Date Value ppm Date Value ppm Reduction

21-22
22—23
23—24
24-25
25—26
26-27
27-28
28-29

Average
Max
Mi n

150
150
211
166
156
164
170
146

164
211
46

28-1
1—2
2—3
3-4
4-5
5-6
6-7
7-8

22
24
20

24
30
26
29

25
30
20

85
84*
91

85
82*
85
80*

85
91
80

-- Not Determined
* Below 85% reduction

Corn arison of BOD Data Table II A is presented based on a theoretical
detention time o seven days. Percent reduction is computed by compar-~
ing the value obtained on the influent to the value obtaP.;d for the
effluent collected seven days later. The average BOD red~r non based
on Weyco’s data on the samples they collected was 88%. he averacie W~
reduction based on DOE’s data on the sawples we collected was 85%.

Reduction

88
92
92
87

90
89
83*

88
92
83
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Many other interpretations could be made of the data, for example, DOE’s data
from Weyco’s sample, etc. Another factor which complicates interpreting the
data is that the theoretical detention time of seven days is based on a flow
rate of 24 ~iGD. Flows were less during the survey so retention time should
have been longer, although not proportionately so. Because of these reasons,
the averages are presented in Table II A.

Comparison of Whatman 40 SCS The Whatman 40 SCS data varied somewhat, but
compar~TweH overall. The numbers are rather academics since even the
rn3ximtAm reported #/1000 gallons was only about one-half of what is
allowed in their waste discharge permit.
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TABLE III

FIELD DATA

DATE INFLUENT EFFLUENT

2-24 pH=5.5 T-29.5 T=16
Time = 0910

2—25 T=29 pH=6.2 T=17
Time = 1110

3-6 T=29,5 T=16
Time 0845

3—7 T=31 T=17
Time = 0850

3-8 T=31 T=17
Time 0845

Difficul ties Encountered

1. Loss of samples due to n chanical failure of DO samplers.
Several of the early effluent samples were not secured because
the pump failed to shut off.

2. Samples delayed in shipment. Samples shipped from Everett failed
to get to 0ly~ipia on schedule. Transfers in Seattle miscarried
and one sample was delay d four days. This problem was sohed by
shipping samples from Seattle.

3. Mill shutdown, Difficulties in the mill caused atypical samples
on 2-20 through 2-21.

4. Power outage. Tripping a circuit breaker and loss of electricity
was responsible for not obtaining one sample by V yco’s sanpler.

5, Pysic-l dico~ ction o sample hose from composite container.
TIis s co rccte~ by drlling an undersized hove in ~. e C
of a cubitah~ r a .d inserting the sam. e hose into the cubi-
tamer r t~ined by the vp.

Gr San 1 s On March 16 nd arch 17, grab sam1les er~ t k. n of th
e flunt ior to~ and fe al coli ~ Values foi total ~er 23,000

d 17,000 vw:.iejlOO riis. Fec 1 values were both 1 ss than
20 co o&es/100 Js.
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On March 8, a single grab sample was taken of the effluent and analyzed for
pH, color, conductivity, and PU. The following data was reported.

pH • 7.1
Color 3790
Conductivity (pubes/cm) • 2400
PBI•420

Te.yerature data were also taken - see Table III.
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Page 12 of this publication is too illegible to be viewed online. To request a printed 
copy of this publication, please contact the Environmental Assessment Program, at 
the Washington State Department of Ecology. 
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