BIODEGRADATION (301E)

TEST SUBSTANCE

Identity: A mixture containing perfluorooctanesulfonate, which may also be
referred to as PFOS, FC-95, or as a component of FC-203A or of
FC-203 NFP. (1-Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was not noted. The test sample
is FC-203 NFP Current information indicates it is a mixture of 1.34% PFOS,

25% diethylene glycol butyl ether, 67.85% water, 2.66 % Sultone foamer, 3%
sodium octyl sulfate, 0.1% sodium lauryl sulfate, and 0.05% tolyltriazole.

The following summary applies to a mixture with incompletely
characterized concentrations of impurities. Data may not accurately
reflect degradation potential of the fluorochemical component of the
test sample.

METHOD

Method: Modified OECD Screening Test, OECD 301E, with DOC Analysis,
1981 version.
Test type: Ready Biodegradability
GLP: No
Year Completed: 1982
Analytical monitoring: Dissolved organic carbon (DOC)
Statistical methods: Results were determined by calculation of the % DOC
removal and graphic interpretation.
Test organism source: A 50:50 mix of soil extract and secondary effluent.
The secondary effluent was the supernatant from an activated sludge
aeration basin at the Metro Wastewater Treatment Plant, St. Paul, MN, while
the soil was from the City of White Bear Lake, Ramsey County, MN.
Test condition:
Dilution water: Deionized water
Mineral Nutrient Medium: Nutrient medium per OECD 301E method
(1981). Initial pH 7.0.
Reference and test solution preparation: The test material was
prepared by dissolving 153 mg in two liters of mineral nutrient medium.
This solution gives a final test concentration of 20 mg DOC/L. The
reference substance, sodium benzoate, was prepared by dissolving
30.3 mg in one liter of mineral nutrient medium. This solution gives a
final test concentration of 20 mg DOC/L.
Test vessels: Not given.
Incubation conditions: Constant dark conditions
Temperature: 23.5-24°C
Agitation: Continuously
Number of concentrations: 1 plus sodium benzoate (reference
substance) and blank, all in duplicate.



Inoculum condition on test initiation: Not given .

Element Basis: Decrease in dissolved organic carbon compared to
the blanks.

Test substance flask conditions: Not given.

RESULTS

Nominal concentrations: Blank control, sodium benzoate at ~20 mg DOC/L
and at ~20 mg DOCI/L plus HgCL, (inhibited), test material at ~20 mg DOC/L
and at ~20 mg DOC/L plus HgCl,, all in duplicate.

Element values: 27-day Degradation = 76.7% duplicate 1 and 81.3%
duplicate 2. Mean value = 79%

Remarks: Testing was conducted on the mixture as described in the Test
Substance Remarks field. The values reported apply to that mixture and not
the fluorochemical proportion alone.

CONCLUSIONS

The FC-203 NFP % degradation based on the mean DOC removal value was
79 after 27 days.

Submitter: 3M Company, Environmental Laboratory, P.O. Box 33331, St.
Paul, Minnesota, 55133

DATA QUALITY

Reliability: Klimisch ranking = 2. This study meets the criteria for quality
testing. However, the sample purity was not properly characterized and the
study lacks analytical confirmation of the amount of fluorochemical proportion
in the solution.

REFERENCES

The studies were conducted by the 3M Company, Environmental Laboratory,
St. Paul, MN, Lab Request number 8483, 1982.
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BIODEGRADATION OF "LIGHT WATER" PRODUCTS
IN OECD TEST

INTRODUCTION

The 3M Environmental Laboratory chose to attempt to demonstrate the
biodegradability of "LIGHT WATER" products using the OECD screening
method because the test has wide international acceptance, and the
Environmental Lab has had experience using the OECD test as a
participant in an international ring test. These results will ,
complement the existing BOD data that show these products to have a
high degree of biodegradability.

The OECD test is run at 20-259C and it.measures only dissolved organic
carbon. For these water-miscible "LIGHT WATER" products, which are
not expected to volatilize, precipitate, or be adsorbed during
testing, the OECD test is an appropriate method for measuring % total

degradation. The TOC analysis method even measures the perfluorlnated
portion of these products.

METHODS AND MATERIALS

Methods and Conditions - Wade A. Scheil performed this testing
following the September 19, 1979( version of the Modified OECD

Screening Test with DOC Analysis(1l). a copy of this method is
attached (Appendix 1).

Reductions in the scale of the test were necessary to adapt it to
available shaking equipment. Five hundred-ml Erlenmeyer flasks
replaced 2-liter flasks, 250 ml of inoculated nutrient solution
replaced 900 ml, and the sample size was 25, not 30 ml. As in the

prescribed procedure, the analyst used only the last 10 ml of sample
filtrate for DOC analysis.

A calibrated chart recorder monitored the temperature which stayed
within the 20-250C range during the 28-day test, except for a 3-4 hr.

period when it reached 25.5°C. The temperature was most frequently
near the high end of the range (23.5-249C).

Chemicals - All chemicals were reagent grade unless otherwise noted.

The 3M "LIGHT WATER" products used were samples of commercial material
of Antwerp manufacture. Their label identified them as FC-203 NFP,
FC-3017 Lot 2303, and FC-206 (FM 3824) Lot 2330 10/79.

The hydroquinone used as the calibration compound was Aldrich reagent
grade hydroquinone 98.5%, Lot 100147. Four chemical supply houses
were contacted in an attempt to obtain the 99.5% pure hydroqulnone
prescribed by the Modified OECD Screening Test but this purity is
apparenty not readiy available in the USA. ' We expect that this
reduced purity will have no signficant effect on results. The
impurities have no apparent inhibitory effect on microorganisms and
their presence could make only a trivial change in TOC measurements.



-3-

Water used in the preparation of all solutions, except the inoculum,
was St. Paul city water passed through a carbon bed, macroporous
anionic resin bed, and 2 mixed bed deionizers, and then filtered
through a 0.2-um filter. This water was also used to make up losses
to evaporation. Stocks of water collected at the start of the
experiment ensured consistent water quality.

In preparing nutrient solutions, 26.4 g of anhydrous Naj;HP04 replaced
the prescribed 33.4 g of NHyHP04°2H50, 36.3 g of CaCl;y+2H0 replaced
27.5 g CaCly. These replacements yielded solutions and concentrations
identical to those required by the OECD Method. The optional yeast
extract solution was used in place of the vitamin solution
(1.6.1.2(£)). The 100 mg of Fe~chelate used in the trace element

solution consisted of equimolar amounts of FeCl3 and EDTA (30 mg FeClj
and 70 mg EDTA). :

Test Concentrations - DOC measurements of sample stock dilutions
served as the basis for adjusting initial test concentrations to
approximately 40 mg of carbon per liter. This is the highest -
concentration in the range recommended by the OECD test. Use of this
high initial concentration increased the sensitivity of % DOC removal
measurements. The low toxicity of "LIGHT WATER" products to

microorganisms made significant inhibition at this concentration
unlikely.

Adjustment of hydroquinone, the calibration compound, to 20 mg of

carbon per liter was done by weight based on its known carbon
concentration of 65.4%.

Two blank controls, instead of 1, were utilized in making blank DOC
corrections.

Inoculum - The inoculum was 50-50 mixture prepared according to steps
1.6.2.1 and 1.6.2.2 of the OECD test using fresh soil from E. A.
Reiner's garden and the supernatant of a sample from an activated
sludge aeration basin at the St. Paul Metro Plant. The filter paper

used was WhatmanR 54, and the water for soil extraction was
chlorine-free well water.

Sterile Controls - Replicate vessels containing 400 mg/l HgCl,; served
as sterile controls for each test material and the calibration
compound. Handling of these sterile controls was identical to the
handling of the viable cultures. They had the same innoculum and

sampling frequency, but the analyst only made DOC measurements on the
0- and 28-day samples.

Sample Preservation - The sample preservation method used was that
prescribed by the TOC manufacturer(4). The method involves adding 1
drop of concentrated HCl to the 10 ml filtered samples, bringing the
sample to <pH 2, and storing the samples under refrigeration in vials
with aluminum foil-lined caps. The method is an effective
preservation method. The manufacturer indicates that the method can
stabilize calibration solutions made from potassium hydrogen )
phthalate, a readily biodegradable material, for several months.




Since the acidification in this preservation method was also a
necessary step in the TOC analysis protocol, its use was the most
practical and allowed elimination of the HgCly; preservation technique
described in the OECD method. All TOC analyses were made within a
month of the preservation of the samples.

Instruments and equipment - The organic carbon analyzer used was a

Dohrman DC-52A. 1Its sensitivity limit is between 1 and 2 mg of carbon
per liter.

The stoppers for the reaction flasks were clean, porous, plastic foam
plugs. Gelman 0.2 um membrane filters, (Part No. 64814) boiled 3

times and stored in deionized water, served to filter samples for DOC
analysis.

Glassware cleaning involved soaking in chromic acid cleaning solution
(ChromergeR) followed by 6 deionized water rinses.

RESULTS AND DISCUSSION

Table 1 summarizes the results of this study. Appendices 1 and 2
contain the actual data sheets and plots of the degradation as a

function of time. All 3 "LIGHT WATER" AFFF products degraded nearly
completely.

TABLE 1
Percent Degradation of Hydroquinone and "LIGHT WATER" AFFF Products
FC-203, FC-206, and FC=-3017 With Time in
Modified OECD Screening Test

% Degradation at Day:

Product 7 14 21 27 28
FC-203 13 85 93 91 93
FC-206 23 90 94 93 92
FC-3017 37 94 96 96 95
Hydro- 89 92 97 94 93
quinone

In the case of the highly water soluble "LIGHT WATER" products, it is
very unlikely that physical means such as adsorption, volatilization,
or precipitation caused the loss of soluble TOC (DOC). This is
substantiated by the relatively high oxygen demand observed in BOD

tests of the 3M Environmental Laboratory (FC-203 BODg5/COD = 0.5,
FC-206 BODs/COD = 0.5).

The sterile control data in Table 2 provide further substantial
evidence that the soluble TOC loss from the test samples containing
"LIGHT WATER" products is not due to adsorption, volatilization, or
precipitation. These samples were handled identically to the test -
samples except that they contained HgCl; to prevent microbial growth.



At the end of the 28-day test period, they still contained nearly all
the initial DOC. Thus loss of soluble TOC by these physical modes was
not a major factor, at least for nonmetabolized "LIGHT WATER"
components. This control doesn't prove that physical processes did
not remove "LIGHT WATER" metabolites in the test runs, since no
metabolism occurred in these sterile controls, but the catabolic*
formation of less water soluble materials is unlikely because
catabolic products are usually more polar and smaller.

TABLE 2
DOC Loss from Sterile Controls

$ DOC Remaining

Product at Day 28
FC-203 91.3

FC-206 94.2

FC-3017 ' 88.1 =
Hydroquinone 77.5

An off-white precipitate formed in the hydroquinone sterile control on
day 0 prior to filtering for DOC analysis. The precipitate was
slightly brownish, as was the solution in the hydroquinone sterile
control after 21 days. This suggests that hydroquinone is not stable,
at least in the presence of HgCl;, throughout the course of the 28-day
OECD experiment. This apparent tendency of hydroquinone to
spontaneously form insoluble humus-like material makes it an
inappropriate control compound for the OECD test. 1Its partial
precipitation with HgClz also casts some doubts about the

appropriateness of u51ng the HgCl, preservation procedure in the OECD
method.

CONCLUSION

The present study conclusively demonstrates that "LIGHT WATER"
products, FC-203, FC-206, and FC-3017, are nearly completely degraded
in 21 days under the conditions of the modified OECD Screening Test.

REFERENCES

(1) organization for Economic Co-operation and Development Chemicals
Testing Program Expert Group on Degradation/Accumulation, Dec.,
1979, Test Guideline for the Modified OECD Screening Test with DOC
Analysis (Level I) (H. G. Nosler) Revision of Sept. 19, 1979.

(2) pohrman DC-52A Operating Manual, 4th Ed., 1978, p. 3-1.

Appendices: 1 - OECD Test Guldellnes (Sept. 19, 1979)
2 - Data Sheets
3 - Graphs

* Catabolism is biologically facilitated breakdown to less complex
molecules. '
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Test Guideline C 118/79/1Int.

Test Guideline for the Modified OECD Screening Test
with DOC Analysis

Date of last revision: Sept. 19,1979

Level I test for ready biodegradability

1.

Prercquisites

It has to be known whether the test material is
soluble in the concentration range employed in the
test (corresponding to 5 - 40 mg DOC/1).

Guidance Information

Knowledge of the bacterial toxicity or inhibitory
propertics of the test material is not unequivocally
requircd but constitutes useful information for the
conduction of the test.

Qualifying Stgtements

The method is suited for the measurement of the aerobic
ultimate biodegradability of water soluble, non-volatile

organic compounds. It is unsuited for the biodegradability
evaluation of mixtures.
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Sept., 19, 1979

Modified OECD Screening Test with DOC Analysis

Preamble

It has to be realized that the following procedure
for the modified OECD Screening Test has to be
regarded in some points as provisional since se-
veral important features such as the calibration
compound and the new test duration of 28 days are
completely untried yet. Héwé;er,}since the test
constitutes a modification the official, widely
practised and well accepted OECD Screening Test

for the biodegradability evaluation of surfac-

tants there should exist a good prospect for success.



September 19., 1979

OECD Chemicals Testing Programnme

Test Guideline for the Modified
OECD Screening Test with DOC Analysis

O. The test procedure constitutes a modification of the
OECD Screening Test (OECD Environment Directorate,
Proposed Method for the Determination of the Biode-
.gradability of Surfactants Used in Synthetic Deter-
gents, Paris 1976, and council directive of Nov. 22,
1973, on the approximation of the laws of the member
states relating to methods of testing the biodegrada=-
bility of arionic surfactagts (73/405/EEC), Offigial
Journal of the European Communities No. 4 347/53 of
Dec. 17, 1973) for the application of the dissolved
organic carborn (DOC )analysis.

1. Methcd

1.1 Introduction: Purpose, scope, relevance, and aoolica-
tion of test and exvlanation of limits,

The purpose of the method is the measurement of the
ultimate biodegradability of water soluble, non =
volatile organic compounds in an aerobic, aqueous
medium at a starting test concentration corresponding
to 5 = 40 mg DOC/1 ( In order to avoid inhibitory
effects it is in the investigator's own interest



1.2
1.2.1

1.2.2

to choose as low a starting concentration as his
analytical capability permits ) ‘

Definitions and units
Definition of biodegradability

- Ct'cbl-{
D= 1 —_—t x 100

c.-C
L 0 bl°

4
"

& degradation in _percent DOC-removal
at time ¢t

Q
"

starting DOC concentration of the
culture medium (mg DOC/1)

Q
n

t DOC concentration of the culture mediunm
at time t (mg DOC/1)

Cblz starting DOC concentration of the
blank (mg DOC/1)

cbl= DOC concentration of the blank at
time t (mg DOC/1)

Units

The degradation is stated as the percentage
DOC-removal within 28 days with respect to
the test material ( % DOC-removal )



1.3 Reference compounds

1.3.1 Calibration compound
The calibration compound used in this test is
hydroquinone at a concentration corresponding
to 20 mg DOC/1. Hydrqquinone has to exhibit a
DOC-removal of 260 % within 28 days, otherwise
the test is regarded as invalid.

1.4 The orinciple of the method
A predetermined amount of the compound is dissol-
ved in an inorganic medium (mineral nutrient solu-
tion, fortified wi%bwa trace element and essential
vitamin solution), providing a concentration corres-
ponding to 5 - 40 mg DOC/l. The solution is inocu-
lated with a small number of microorganisms from a
mixed population and aerated at 293 - 298 (20 - 25°¢)
in the dark or at least in diffuse light only. The
degradation is followed by DOC analysis over a 28
day period. The procedure is checked by means of a
standard (hydrbquinone).

A control with inoculation but without either test
material or stardard is run parallel for the deter-
mination of DOC blanks.

1.5 Quality criteria

1.5.1 Reproducibility
The reproducibility of the method is appropriate
for a screening test which has solely an accep-
tance but no rejective function.



1.5.2 Sensitivity

The sensitivity of the method is largely deter-
mined by the sensitivity limit of the organic
carbon analysis which is 0.5 mg C/1 at the present
state of the art.

1.5.3‘Specificity, applicability
Applicable for the biodegradability evaluation
of water soluble, non - volatile organic compounds.

1.5.4 Possibility of standardization
The test version with specific analyses for
anionic and nonionic surfactants is standardized
as "OECD Screening Test".

-

1.5.5 Possibility of automation
Parts of the test, e.g., the analysis,can be
automated, although hardly the total procedure.
The procedure is, though, well suited for being
operated with whole series of test materials.

1.5.6 Costs ( in 1978 Swiss Francs )

1.5.6.1 Equipment

Glassware 2000,-
shaking machine 6000 = 20000,-
Carbon analyzer ' 42000, -

Miscellaneous (pH meter, balance,

provision for air donditioning) 5000, -

-5 -



1.5.6.2
1.5.6

v e 03

Person - hours 10

Approximate total cost per test 750,- = 1000,-
(investments assumed to be
amortized)

1.6 Description of the method

1.6.1 Reagents and materials

1.6.1.1

1.6‘1.2

Deionized water

Deionized or distilled water free of tcxic
substances (copper in particular), for genéral
use as a solvent. Water which has been deioni-
zed by distillation or ion exchange is suitable.

A high purity of this test water is necessary
in view of the DOC analyses in the concentra-
tion range of 0 - 40 mg/l. The contaminations
result from inherent impurities but also from
the ion exchange resins and microbial devel-
opments (bacteria, algae under the influence
of light etc). Only one water charge must be
used for one test series which is to be controlled
beforehand by DOC analysis. If necessary,
suitable water may be gained by UV irradiation
or other means.

Nutrient solution o

Mix 1 ml each of the following solutions (a)
to (f) and make up to a volume of 1 1 with
water 1.6.1.1




(a) KH2POu A.R. 8.5 g
KZHPOu A.R. 21.75g
NaZHPOM « 2 HZO A.R., 33.4 g
NHuCl A.R. 200 B

in 1000 ml of water 1.6.1.1
the pHd value should be 7.2

(b) 22.5 g of MgSO, . 7 H,0 A.R. dissolved in 1000 ml
of water (3.3.1)

(e) 27.5 g of CaCl
(3.3.1)

(d) 0.25 g of FeCl; . 6H,0 A.R. dissolved in 10C0 ml
of water (3.3.1) '
This solution is prepared freshly immediately
before use.

> A.R. dissolved in 1000 ml of water

(e) Trace element solution

MnSO, . 4 H,0  39.9 mg (30.23 mg MnSO, . Hzo)
}13503 57,2 mg '
ZnSO, . 7 H,0 42.8 mg

(NHy) Mo, 05, 34.7 mg (36.85 mg (NH,) oMo 0, .4H,0)

Fe ~ chelate (PeClj,EDTA) 100 mg
water 1.6.1.1 1000 ml

Sterilisation of the trace element stock solution
at 393 (X) (120°C), 2 atm., 20 min.
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1.6.103

106.1.1‘

1.6'105

1.6.1.6

Vitamin solution

Biotin 0.2 mg
Nicotinic acid 2.0 mg
Thiamine ' 1.0 mg
p-Aminobenzoic acid 1.0 mg
Pantothenic acid 1.0 mg
Pyridoxamine 5.0 mg
Cyanocobalamine 2.0 mg
Folic acid 5.0 mg
water 1.6.1.1 100 ml

The solution is filtered sterile (0.2 um). Instead

of solution 1.6.1.2 (f) 15 mg of yeast extraxt
may be used per 100 ml of water 1.6.1.1.

Biodegradability standard
Hydroquinone 99,5 % DAB Erg. B. 6

Mercuric chloride solution
1 per cent of HgCl2 in water

Shaking machine accomodating 2 ltr. Erlen-
meyer flasks either with automatic tempera-
ture control or used in a conrtant temperature
room at 293 - 298(XK) (20 - 25°C)

Narrow neck - 2 1ltr. Erlenmeyer flasks. (Creased
flasks are recommended) The flasks must be care-
fully cleaned with, e.g., alcoholic hydrochloric

fluted

@-ss



.e use, rinsed and dried in order to avoid
.nation with residues from previous tests.
.lasks also have to be cleaned before their
.St use since they may be contaminated.,

1.6.1.7 Menmbrane filtration apparatus
1.6.1.8 Menbrane filters 0,2 um
1.6.1.9 Carbon analyzer

1.6.2 Incculation
Either of the following three alternatives may be

used 1s inoeulum or a composite sample thereof.

1.6.2.1 Ino:ulum from secondary effluent

The inoéﬁium is gained preferentially from a
secondary effluent of good quality collected from
a treatment plant dealing with a predominantly
dorestic sewage. The effluent must be kept under
aerobic conditions in the period between sampling
and use. To prepare the inoculum the sample is
iltered through a coarse filter, the first 200 ml
eing discarded. The filtrate is kept aercbic until

sed. The inoculum must be used on the day of collec~-
ion.

1.6.2.2 fnoculum from soil

100 g of soil (fertile, not sterile) are suspended
in 1000 ml of chlorine-free drinking water (soils
with an extremely large content of clay, sand or
nrganic carbon are unsuited). After stirring the
suspensicn is a2llowed to settle for 30 minutes.
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The supernatant is filtered through a coarse
filter paper, the first 200 ml being discarded.

The filtrate is aerated immediately and until use.
The inoculum must be used on the day of collection.

1.6.2.3 Inoculum from a surface water

An inoculum is drawn from a suitable surface water.
The sample is filtered through a coarse paper,

the first 200 ml being discarded, The filtrate is
kept aerobic until used. The inoculum must be used
on the day of collection. ‘

1.6.2.4 Composite inoculum
- Equal volumes of the 3 inoculum samples are united,
mixed well, and the final inoculum drawn from this
mixture. C T
The suitability of the inoculum is checked by mears
of the standard hydroquinone.

1.6.3 Conduction of the test
1.6.3

«6.3.1 Procedure

The test materials are evaluated simultaneously in
duplicates together with the standard (1.6.1.3) and
a control test with inoculation but without either
test or standard material for the determination of
DOC blanks.

The standard material has to attain ® 60 % DOC re-
moval within 28 days at a starting concentration
corresponding to 20 mg DOC/1. If ¢ 60 % DOC removal
are achieved the whole series has to be discarded +)

+) This limit 1s based on present experience with
the 19 day version of the test. A revision of
this limit or even of the standard might have
to be considered after the accumulation of experien-
ce with the new 28 day version of the test.
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A stock solution of the test material in water
(1.6.,1.1) is prepared. So much of this stock
solution is added to the nutrient solution
(1.6.1.2) that a carbon concentration of 5 - 40
mg DOC/1 is attained. The starting concentration
of the standard hydroquinone is, though, 20 mg
DOC/1.

Two reaction vessels (1.6.1.5) are each filled
with 900 ml of the nutrient solution and inocula-
ted with 0,5 ml/1 of the inoculum (1.6.2). The
opening of the vessel is covered with, e.g., alumi-
num foil in such a way that the exchange of dir
between the flask and the surrounding atmosphere
is not unduly impeded (Cotton wool is unsuited
because of the DOC analysis). The vessels are

then inserted in the shaking machine. The tempe-
rature of 293 -298K ( 20 -25°C) must be maintained
unchanged during the test, and the vessels should
be shielded from light. The air should be free of
pollutants and toxic materials (chlorinated sol-
vents etc).

In the course of the biodegradation test the DOC
concentrations are determined in duplicate (1.6.4.2)
at the beginning (day 0), and on the 27. and 28.
day. Three additional analyses have to be performed

- 11 -
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in rather regular time intervals ( ~T., ~14,, and
~ 21, day)

The analyses are registered in the attached form sheet
and evaluated,

Only the necessary volumes of culture medium may be
drawn for each determination; however, they have to

be large enough for the membrane filtration or centri-
fugation preceeding the carbon determination. The latter
requires differing volumes for the different instruments.
Evaporation losses of the culture medium are to be made
up by adding water (1.6.1.1) in the required amounts.
‘The culture medium is to be mixed well before withdrawing
& sample. Material adhering to the wall of the vessel has
to be dissolved or suspended before sampling. The membrane
filtration or centrifugation has to be_¢one immédiately.
The filtered or centrifuged samples. have to be analyzed
on the same day, otherwise they must be preserved with
0,05 ml of the HgCl, solution (1.6.1.4) for each 10ml

of nutrient medium or by storing them at 2 - "°C. The
biodegradability test is valid provided the standard
exhibits a degradation rate within the specified range.
The test can be’finisbéd before the 28, day if compléte
mineralization is accomplished.

All steps require great care and cleanliness of the vessels,
pipettes etc. but not sterility.

- 12 -
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1.6.3.2 Calculation of results

The degradation at the time t is calculated
from the determinations of the DOC concertra-
tions at the beginning (Co) and the time t
(Ct) according to

N .
[ t bl
Dz | 1 = t_ | x 1o0 \
¢ i Co - cbl
L o U
where
Dt = degradation in per cent at time t

C° = measured starting DOC concentration of
the inoculated culture medium (mg DOC/1l)
t DOC concentration of the culture medium
at time t (mg DCC/1)
bl starting DOC blank of the mineral nutrient
solution with inoculation but without test
material (mg DOC/1)

. Q)
"

O
"

Q
"

DOC blank of the mineral nutrient solution
with inoculation but without test material
at the time t (mg DOC/1)

The degradation rates are calculated to the nearest

0,1 %. The means of the Dt values are calculated and
reported to the nearest full per cent. Results

- 13 -
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ending in 0,5 are rounded up to the nearest whole
number. The course of the degradation test is
followed graphically in a diagram as shown in the
attached example. The results are reported on the
attached data sheet.

The results of the degradation test are valid if the
condition is met that in the same test series the

standard yields = 60 % DOC-removal.

Analytical means

.6.4,1 Membrane filter 0:2 um, 25 mm @ (1.6.1.6). Pre-

paration of the filgegg: membrane filters are
impregnated with surfactants for hydrophiliiaticn.
Thus each filter contains up to several mg of '
soluble carbon which wculd interfere in the biode-
gradability determinations. Therefore the filters
are pur;fied from surfactants and other soluble
organié'interferences by boiling them 3 times 1 hr
each in deionized water. These filters may be stored
in water (1.6.1.1) for at least one week.

Other membrane filters are suitable if it is assured
that they neither release carbon nor adsorb the
compound in the filtration step.

If the samples are centrifuged, this has to be done
at 40 000 m :'.ec.2 ( 4000 g) for 15 minutes, preferably
in a refrigerated centrifuge, in any case <M0°C.

(Remark: the differentiation TOC:DOC by centrifuga-

tion at very low concentrations does not seem to

work well since either not all bacteria are removed

or carbon as part of the bacterial plasma is redissolved. .
At higher test concentrations ( »10 mg C/1l) and the same
small inoculation the centrifugation error seems to be
comparatively small ). '



Form Sheet for the Modified OECD Screening Test

ixp. no,:

Jate of start of test:

‘est / standard material:

fheoretical test conc.:

@'/J‘a )

mg DOC/1
[noculum:
tarbon analyzer:
A: Controls: TOC' i DOC.-
mg/1
Stock solution of the test material
F 1000 mg/1l, dilution
.../1000 ml of nutrient solution)
B: Carbon determinations:
Flask Analyses Theor. DOC - concentrations aiter x aays
Culture mediunm no. conc. ng/l :
mg/1 0 (Co) | ~7 . 3 ~14 ~21 | 27- | 28
ineral nutrient ' a, /
olution with- 1
test material a, /
‘nd with —_
inoculum a. + a2
- P}
( Ct )
2 by / |
by iV ! |
b1 + b2
B = T2 '
( Ct } ’
Mineral nutrient cl 'l
solution without 1Blank v
test material Cq '
fout with inoculum = :
. - e, + ¢, /
3 2
C: Evaluation of raw data:
Flask % DOC removal arfter x days
no. 7 14 21 27 | 28
DOC - concentrations '
punainus nl - ns
[blanks 1 01 - 100
1
|
B, ~ R
2 D2 - 2 = 3 100
2
mean
D, +D .
p-dp2-
for day x




@-r
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1.6.4,2 The DOC measurement
The sample withdrawn frcm the culture medium
(about 30 ml) is centrifuged or membrane filtered
immediately in the filtration apparatus (1.6.1.6)
using the membrane filters prepared acc, to 1.6.4.1.,
The first 20 ml of the filtrate are discarded.

The DOC concentration is determined twice in the
remaining filtrate (about 10 ml) by means of the
TOC/DOC instrument (1.6.1.8). If the filtrate
cannot be analyzed on the same day it has to be
conserved acc. to 1.6,3.1. The DOC measurements
(mgC/1) obtained are registered on the *attached
data sheet and the DOC concentrations of the
culture medium and of the blanks calculated for
each sampling time.
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3M Environmental Laboratory Data Sheet
-results of the Modifled OECD Screening Test~

Lab Request No,; 5541 S

Date of Start of Test: 3-\\-5

Analyst:_ Wade A. Schell

Test Material:ANTWERP FC-20% , NEP _sumdard Materlal:_hydroquinone, 98.5%, Lot 100147, Aldrich
Theoretical QOC of Test Materlial: oOT LA (4

Measured TOC' of Test mtcrlal:_]ﬁ-}_,_go_%__ mg TOC/kg
Inoculum:___soll and «chlorinated secondary efflue

T uent fromna mynicipal wastewater greatment plant
Carbon Analyzer: Dohrmann oczg Total Or§anlc Carbon Analyzer . .

A. Determination of TOC of Test Material;

A stock solution of the test materlal was prepared by diluting /70 mg to a final volume of 500 mi
with defonlzed water.

conc, test materlal TOC TOC This result was used to calculate the necessary
In stock solution |stock solution | test materlal amount of test mtarl’l to prepare a culture
mg/1 mg/1 mg/kg medium of 40 mg/1 DOC
2340 332 142,, 000

B. Carbon Detemlnatlons'z

Culture medium Flask Conc. of test | Calculated DoC' pocC 00C - conc, after x days Ineubatlon. mg/1 !
: no. material in of test material | Anal=|0 (Cp)| 7 th 27
flask, mg/1 in flask, mg/1 yses _
er'wr?l nugr'l'ont 1 —-3; t/-::.f} gg-:—g—-% G:g ff/, l".7._..
solution wit 22 ; 3
test material 2:82' 40‘0 83 36:21 6.0 i‘;
and with L), > !
inoculum o + ag T -2 -
e 4r.s|74 | ca [s4 |41 |28
X’ .0 }__%I 7 2.8 |32 27
. . 'S Z .0 X-) Fa
2 | 282 do.0 BT p— o
b ~4
b, + b b 4 }
L LA N} n 1
Cppm 4.6 |32.0| 6.0 | 2.4 |42 |28
Mineral nutrlent| Blank 3 ol 10 0:2 e | 09 0.1 |
solution without| ! s <, (_.q - =0.Z 5 0.9 o o1 |
test material 2 . ‘bl -
but wlth Cp1," —5 18 |-02 |04 |12 (0.5 )00
fnoculum d_ 176 o7 o7 |16 |59 [0
Blank ds /oZ [ XX 0.8 [0 Q:8 =01
2 ¢ d‘ +d, (cblo)
blz o ,.4 o 044 /‘3 0-6 '0-,
€. Evaluation of Raw Data: c\)\M& =z 1.0( -0.] 0“/ l-2 1 0.6 6
Fl::'f Deg;adatton'; % Doc ;:mwa‘ .E;“' x daxg lncupatlon See attached section 1.6.3,2 for the

formula used to calculate degradation.

1 6.5 23.% gq.s' q).a 13.0 _Results of blank no.1 and no. 2 were

averaged for each day x. The average
values were used in the calculations,

2 20.1 |[86.] [97.,0 | 9Il.0 Q3.0 o L %1y * Sb1g (fFrom above)
ave —3—— .
mean 13 S [ 93 |19 93

1, The test materlial is completely soluble In water, Therefore, the TOC = DOC,
2, DOC analyses performed more than twice on the same sample were run for quallity assurance purposes.



3M Environmental Laboratory Data Sheet
~results of the Modified OECD Screening Test-

Lab Request No.: 5541 S

Da

Analyst:_Wade A, Schell

Te

In
Ca

A,

te of Start of Test: 4 -\~ 69

st Material: RP, FC- -3g24, L07 2330 Io/73 Standard Material:_ hydroquinone, 98.5%, Lot 100147, Aldrich
Theoretical QOC of Test Material: (NoT LEULATED
Measured TOC' of Test mterlcl:_i?ﬁ_o_&a_w TOC/kg

oculum: soll and non-chlorinated secondary effluent froma wa ater tre
rbon Analyzer: Dohrmann 0C TJotal Organic Carbon Analyzer :

Determination of 'l't)l:l of Test Material;

A stock solutlon of the test material was prepared by diluting /5050 mg to a final volume of 500 mi
with delonlized water. I

conc, test material TOC TOC This result was used to calculate the r;ecessary
in stock solution |stock sotution | test material amount of test mtcrl'l to prepare a culture
mg/1 mg/ 1 mg/kg medium of 40 mg/t DOC'.
Z,120 /99 93,900
2
B. Carbon Determinations:
Culture medium Flask Conc. of test | Calculated I)Ol:l DoC DOC - conc. after x days incubatlon, mg/l
: no, material in of test material | Anal-|0 (Cj)| 7 1k 21 27 28
flask, mg/) in flask, mg/1 yses _
42.3 ] 310 | $.3 2.6 K 3.0
Mineral nutrient -3 WO W20 2 %___
solution with ! _—:2 g7 3o T 67 F.Zs 24 2
test material Z/Z_ G 40 0 ‘i L
and with .
Inoculum o " =5
g, N2 e Yaol310] 527 | 3.6 | 3.4 | 3.5
by_172.3 | %09 | 2.5 130 2] 2.
Dy ‘//:L 30.7 3'3 .} 3L& __3-6
2 Y26 40,0 >, -
el
b_
b, + b b 2
l 2 LR N J n
ctz- n ) . L{/,g 3018 3!* 3. é 3‘6 3./ i
Blank eyt i 0./ 0.2 s | 07 0./
Mineral nutrient L L —
solution without| ! —1 <, (cl-a) o071 05 [ 6.7 107 | o7
test material - ) 2 blg
but with %1, — o |02 | 0% | 12 |05 | 001
Inoculum d, L b - 0./ 0./ Ité [-1) -Q.f
Blank dsy ’ ./ oG /+0 ﬁ -0,
2 dI +d, (cblo |
cblz- n /4 (8] o0.¥ /3 %6 |-o.l .
€. Evaluation of Raw Data: bl gve = 14 | o o4 /02 0.6 | ©
F‘::‘.‘ Deg;adatlon":% poc gmoval a;;or x daza Incubation See attached sectlion 1.6.3.2 for the

formula used to calculate dagradattion.

) 22,3 | %6.9]94,)193,) 9/,1/ Results of blank no.! and no, 2 were

- averaged for each day x. The average
values were used In the calculetions,

2 23, 1926|991 | 92.6 72,03 _ c . by * b1y (from above)
blave —5—
mean 23 | 9o

74 |93 32

1. The test material is completely soluble in water, Therefore, the TOC = DOC,
2. DOC analyses performed more than twice on the same sample were run for quallty assurance purposes.




Lab Request No.: 5541 S

Date of Start of Test: < -1|-B0

3M Environmental Laboratory Data Sheet
-results of the Modifled OECD Screening Test-

Analyst: Wade A. Scheil -

Theoretical QOC of Test Material:_ (N

Test Material: ANTWERP, FC- 2017, LOT- 230 Standard Material:_ hydroquinone, 98.5%, Lot 100147, Aldrich
ANDWLER, FC- oV, Z OT CALCULATED
mg TOC/kg

Measured TOC' of Test Material:

12,000 ¢
Inoculum:__soll and non-chlorinated secondary effluent froma mynicipal wastewater treatment plant
Dohrmann DC Tota) Organic Carbon Analyzer :

Carbon Analyzer: =5 9

A. Determination of 'roc' of Test Materlal;

A stock solution of the test materlal was prepared by diluting ’ﬂ-“"f mg to a final volume of 500 mi

with detonized water.

conc, test material TOC J0C This result was us‘ed to calculate the necessary
In stock solution |stock solution | test material amount of test muﬂ‘] to prepare a culture
mg/1 mg/1 mg/kg medium of 40 mg/} DOC's .
2,490 479 192,000

B. Carbon Determlnct!bns;z

Culture medium Flask Conc. of test ]| Calculated poc’ poc 00C - conc, after x days incubation, mg/!
no. material in of test material | Anal=|0 (Cj)| 7 % 21 27 28
flask, mg/} In flask, mg/) yses -
B 3.2 ¥ 3. /e )
Mineral nutrient ) - 2
solution with ! g -—:2 8 _130.3 25 : 25'?.; L2
test material 20 40,0 2 2.s
and with . -
ITnoculum oy + ag "
. y ase -~
ct,' __.._n__“_ l//,/ 20.8 2,&{ 3,0 2.5 /8
Y E)E) I{.% g.g . 7v7 L2+]
by 1472 : 2 1/ 2,2 | 2.4
by,
b_
hl + bz e 0 bn 2
ctz- n L"u? /?oz 3‘6 2-7 2-0 2'1
Mineral nutrient| B813nk sy A /A 9.) 0: 2 S o9 17}
solution without ! — e £ (IC' ] ) 0.4y | 0§ 2.3 0.1 ./
test materlal 1 2 bl
but with %1," —= ,.Sg -0z [0y | /2 | OS] 0
Inocufum d, L‘ "91[ Ol Ité éu‘é -0l
Blank { ds 'oL O | QA /+0 O -8/
2 d' + Cz (cb'o) .
b1," —— b | 0 jod 3ok |0
C. Evaluation of Rew Data: L C’bl ave ~ e | =0 0. /'2 0’_6 o
Flask Degradation - % DOC remova! after x days Incubation
S ttached tion 1.6.3.2 for th
no. 7 i 21 27 .ZB f:.rn:lla.ﬁsad ::cca?gulotosdcgr&ratlgn.
1 . Results of blank no.! and no. 2 were
22,2 950 | 9SS | 95.2 2.2 averaged for each day x. The average
values were used In the calculations,
2 52,2 92,1 5.8 9.5 al'-f-é : ¢ - cbh * cblz (from above)
blave —_— o
mean 3'7 QY ag 1A Qg

1. The test material (s completely soluble in water, Therefore, the TOC = DOC,

2. DOC analyses performed more than twice on the same sample were run for quallty assurance purposes.



Lab Request No,:

5541 S

Date of Start of Test:
Analyst: Wade A. Scheil
Test Material:

Theoretical
Measured TOC
Inoculum;

3M Environmenta! Laboratory Data Sheet
-results of the Modified OECD Screening Test=

0C of Test Hlterlal'
of Test Materlal:

ngToc kg

Carbon Analyzer: =5 qe alyz

A, Determination of Toc' of Test Material;

A stock solution of the test material was prepared by diluting
with delonized water.

conc, test material TOC TOC
In stock solution |stock solution | test materlal
mg/1 mg/) mg/kg

c.

Carbon l)etermlnatlou"s;2

Sundard Materlal:

hydroquinone, 98.5%, Lot 100147, Aldrich )

RBON ASSUMED T0 BE SOLURLE ORGANIC CARRON

mg to a fina) vaolums of

amount of test mater|
medium of 40 mg/1 DOC

EVALUATION OF CALIBRATION
COMPOUND — SEE STAMNDARD

soll _and non-chlorinated secondary effluent froma municipal wastewster treatment plant
Dohrmann DC Total Organic Ca Analyzer

ml

This result was used to calculate the hecosnry
’l to prepare a8 culture

MATERIAL ABOVE .
Culture medium Flask Conc, of test } Calculated I)O(:1 DOC DOC = conc. after x days incubation, mg/1
no. material in of test material | Anal-|0 (Cj)| 7 1L 21 27 28
flask, mg/! in flask, mg/1 yses
2.3 | 2.0 | 2% | /-2 | 77
Mineral nutrient 21 J — e
solution with ! —-22 ] 'i 1.7 ]'L-%-'g L2 LQ
test material 30. 6 2)0 0 3 . —
and with —-:L Q-7 ]'
Inoculum Py P 186 i
Coym 113 2.0 |76 |27 |16 | 14 |
1 /78 2.6 | s | o5 7.5 | O
by /6.2 o S . &L 2 ). 9-
2 | 30.6 | 200 [EBTETEETIE
_.:k-
. i
b, + b, «se b 4
Copm T 70 |lx|/8 |08 |14 |58
Mineral nutrfent| Blank ey /.1 0./ O ns 1o.9 o./]
solution without| ! - <, (cﬂi) ~o.9 oy 109 |o,.J 107
test material . = N T ] ¥b1g
but with bl a Ls |02 |09 | t2 |o.s | 0./
'm"lum ° d. /lé -Bll 0 llﬁ . "0.‘
Blank o 1 /& | 07 5"‘_4. /.0 O- )
‘b1, 4 |0 |o¢ | 11306 -0
. C 2Cw+Cumy o | - . : 0. 0
Evaluation of Raw Data; L blave = /-9 o1\ 0.¢ /2 6 v
Flask Degradation = % DOC removal after x days Incubatlon hed 1.6.3.2 for th
no. 7 14 21 27 18 %:.mﬁ:‘:sod ::cg‘l’:ulateacfcgrndrnttl:n. :
1 Results of blank no.! and no. 2 were
8.8 |92.5 |90-6 | 73,7 ?/"2 . averaged for each day x. The average
values were used In the calcutlations
2 ‘7 [, 7 9/-0 /02.6 94-9 q‘/- 9 cbh + cblz (from above)
“blave © —5——
o | 29 |92 |97 |94 | 93
1. The test material is completely soluble In water, Therefore, the TOC = DOC,
2. DOC analyses performed more than twice on the same sample were run for quallty assurance purposes.
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3M Environi-ental Laboratory

Analyst: Wade A. Schetil

Lab Request No.: 5541 S

‘Date of Start of Test: 4=11-1980

OECD Modifled Screening Test with DOC Analysis Y
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3M Environrental Laboratory
0ECD Modiflied Screening Test with DOC Analysis
Analyst: Wade A, Schell
Date of Start of Test: 4-11-1980
Lab Request No.: 5541 S
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September 19., 1979

OECD Chemicals Teating Programme

Test Guideline for the Modified
OECD Screening Teat with DOC Analysis

O. The test procedure constitutes a modification of the
OECD Screening Test (OECD Environment Directorate,
Proposed Method for the Determination of the Biode-
gradability of Surfactants Used in Synthetic Deter-
gents, Paris 1976, and council directive of Nov, 22,
1973, on the approximation of the laws of the member
states relating to methods of testing the biodegrada-
bility of anionic surfactants (73/405/EEC), Official
Journal of the European Communities No. &4 347/53 of
Dec. 17, 1973) for the application of the dissolved
organic carbon (DOC )analysis.

1. Method

1.1 Introduction: Purpose, scope, relevance, and applica-
tion of test and explanation of limits.

The purpose of_the method is the measurement of the
ultimate biodegradability of water soluble, non -
volatile organic compounds in an aerobic, aqueous
medium at a starting test concentration corresponding
to 5 - 40 mg DOC/1 ( In order to avoid inhibitory
e??§§€:=?€=f:-;;-;;e investigator's own interest

-
»




Lab. Request No,:

5541

$

3N Environmental Laboratory Data Sheet
~results of the Modifled OECD Screening Test-

Date of Start of Test: 4-\\-@Q

Analyst: Made A
Test Meterial:
Theoreticel
Measured TOC
fnocuium:

of Test Material:
of Test Mesterial:

A. Determination of T0C' of Test

Material;

Standerd Meterlal:

ulnone ot 10014

Aldrich

A stock solution of the test msterial was prepared by diluting 1170 mg to & flnal volume of 500 ml
with detonlzed water. .

conc. tast materlasl TOC ~Y0C This result was used to calculate the necessary
In stock solution |stock solution | test materlal amount of test ntQﬂ'l to prepare a culture
mg/1 mg/} ng/kg medium of 40 mg/t DOC'.
2340 332 142, 000
2
8. Carbon Determin. $
Culture madium Flask Conc. of test | Calculated DOC' ooc 00C - conc. after x days Incubation, mg/1
no. .| material In of test material | Anal-| 0 (l:o) 7 1h 21 27 28
flask, mg/l In flask, mg/} yses
Mineral nutrient i | 8 142.4]137.0 ] 2| 4./ 27
solution with 8 Z. 40 0 —92—-&; oIk _;’ £/ PR
test material 2 . -] 6:21 6.0 2
and with 8, E
fnoculum P . -
‘ 2 XXl
- Lt 4.5\4 | 6a |54 [41 2.8
S
b . . . .0 X 2.
2 282 40.0 /A 2
| = X
. bl + bz sse D R
Cep” n 4.6 |32.0} 6.0 | 24 )42 |2.
Mineral nutrient| Blank <y | 0./ 2:2 Xl ) !
solution without| ! — £n. (.' T 0¥ 1 o.F 2.9 1o 2.
test material i 2 “bl -
| but with %1, —— ) l-02 104 |12 |05 ] 0]/
inocutum d. [ e -0 O/ e l10.4 - 0.l
Blank 4, Z 1 6.7 1" 0.6 Y [0 o:8 Q.
2 d +d, U:M?
C - .
bl," — Ly | 0 |04 |13 Jo6 |-o
C. Evaluation of Raw Data; C\;\Ne_‘-f 14 -0.) o4 (R A 0.6 6
Flask Degradation ~ % DOC removal after x days Incubatlion
See attached sectlion 1.6.3.2 for the
no. 7 th 21 27 .18 fom:h used :o ca(l,:uht- dogro atlion,
1 ,0 Results of blank no.| and no. 2 were
. é .S %38 gq‘s 6“'3 ﬂ3 averaged for each day x. The average
values were used In the calculations,
2 20.1 {86.1 {97,0|9I0]| 43.° " _ 1y * o1y (from above)
mean 13 3S 193 | 9| 93
}. The test material Is completely soluble in water. Thereforse, the TOC = DOC,
2, DOC analyses performsd more than twice on the same sample were run for quality assurance purposes.
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3M Environmental Laboratory Dsta Sheet

-results of the Modified OECD Screening Test-

Lab Request No.: 5541 S

Date of Stert of Test: ?-iif—fﬁ

Anelyst: Vade
Test Materiol: - 230 Standerd Material:_hydroguinone, 98.9%, Lot 100147, Aldrich
Theorstical QOC of Test Materlals (NOT CALCULATED

Measured TOC'! of Test Meterial
Inoculum: soll an
Carbon Analyzer:

A, Determination of Iﬁt of Test Material;

A stock solution of the test material was prepared by diluting 1,245 mg to a final velume of $90

with delonlzed water.

v il

omatm—

conc, test materisl! Toc TOC This result was used to calculate the necessary
in stock solutlon |stock solution | test material amount of test ntorl'l to prepare » culture
g/ my/1 wng/kg medium of 40 mg/) DOC'.
2,490 479 192,000
8. Carbon Dotomlngtlgs;z
Culture medium Flask Conc. of test | Calculated IMI:l ooC DOC - conc. after x days incubation, mg/l
no. material In of test material | Anal=-|0 (C5)| 7 11} 21 27
flask, mg/} in flask, mg/1 | yses .
Mineral nutrient BT " %&2—_ 2. 3‘;_ L 2.2
solutlon with ' _.!z_..A : : 2% 1 3.2 /.0
test materla 2 0% 40,0 2 Z.5
and with &)
tnoculum rT— L3
Ceym .‘___n__..'..“— 4/./ 30.8 | 2.4 3,0 2.5 /: 5
T 77750 1 P T R S 2 Y
i AT s o W AR
2 208 401 0 b,
5y,
b
.b] + hz ees D k4
ctz- n LH-‘Z /7-?- 3'6 2-7 2.0 {2
Hineral nutrient| BYank ey LU 9.} 0.2 1S 0.3 0./
solution without ! ~—C =1 (Ic' ) STCHS M-I 23 1 0. 2.
test material 17 &2 bl ’
but with cbl,' " ,.$°. -2 ! 09 2 0.5 | 04/
1neculum da, ,* ~0.f ' ‘-‘ o:_% -0/
Blank ds ted D] 1.0 [-]] -0i)
2 dl + ‘2 (cb‘o) : .
b1y —— vy | 0 |ow |3 oe (T
C. Evaluation of Raw Data; L C’bl ave - LY -0,/ 0.4 /2 0:6 °
Flask Degradation - % DOC removal after x d Incubation
Ses hed 6.3.2 ¢
no. 7 14 21 27 .xa fomﬁ:“uud :?::?:d.u’d.;;ro at‘l’\:n.
| Results of blank no.! and no. 2 were
<22 9.0 | 955 | 95.2 6.2 averaged for each dey x. The average
values were used In the calculations,
2 52.% 92,1 958 | 9%.S qq’" - Cory * chlz (from above)
blave " —7
man | 37 |4 |9qp | 9 9¢

1. The test materfal is completely soluble in water. Therefore, the TOC = DOC,

2. DOC analyses performed more

than twice on the same sample were run for quallity assursnce purposes.
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3M Environmental! Laborstory Data Sheet
-results of the Nodifled OECD Screening Test-

Analyst: *‘F
Test Material:)

Theoretical
Measured TOC
tnoculum:

A. Determination of IE' of Jest Materlal;

A stock solution of the test material was prepared by diluting /‘050 mg to 8 final velums of 500 mi
with delonlzed water.

conc. test material TOC — YoC This result was used to calculate the necessary
In stock solutlon |stock solution | test material amount of test uurl‘l to prepare 8 culture
ng/\ mg/ »ng/kg medium of 40 mg/1 DOC'.
2,120 /99 93,900
2
8. Carbon Determin A
Culture medium Flask Conc. of test | Calculated ooc ' poc poC - conc. sfter x days Incubatlon, mg/1
no. material In of test material]Anal=|0 (C)| 7 th 3 27 28
flask, mg/\ in flask, mg/) yses -

1 i _ay 4y2.3 | 3/.0 S 3 3'6 :& 2.0
Meerenitn | 426 vo.o 2 175 - T , .
test material ¢ '
and with ,._!ﬂ
Inoculum o+ . 2 .

C“‘ ___.———-—-‘ : kel s} 42‘0 3’:0 §t7 3-6 3.4 3.§
T 7 1
D, 4103 'z 3!3 411 L}
2 426 40,0 3
n—:‘.- .
B v by o B 5
ctz- n L//.g 301% 3:4 3.é 3'6 3'/
Mineral nutrient 8lank <1 bl 9-! o2 15 oTT O,
solution without ! — 9 (CLQ) 2.4 Io' 93 e.f QL
test materlal 1 2 bl
but with Cor)" —v ,,53- 02| 0% | I'2 05 | o
inoculum
d. F ~0./ OCI . 7-& ' -0
8lank dy {e ./ L:0 Zé 0]
2 ¢ d‘ +d, (cblo o
bly” —5— g | © | oF /'3 e | -o.!
C. Evaluation of Raw Data; b]Ave‘—‘ /4 =0/ 0"" /2 0.6 ©
F'::'f Dog;adatlmlzl 0oC Rmovnl a;;or x dnxa Incubation | <o atteched section 1.6.3,2 for the

formula used to calculate degradation.

| 23,3 36,3 94'/ 93, 9/// Results of blank no.l and no. 2 were

averaged for each dsy x. The avarage
values were used in the calculations,

| 23.C |92.6|94%0 [92.6] 723 L b1y * big (from above)
blave —7—
man | 23 |70 |74 |93 92

1. The test material Is completely soluble in water, Therefore, the TOC = DOC.
2, DOC analyses performed more than twlce on the same sample wers run for quallty assurance purposes.
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Lab Request No.:
Date of Start of Vest:

Analyst:. ‘do A, Schell
Test Material:

3N Environmental Laboratory Data Sheet
-pasults of the Modifled OECD Screening Test-

5541 §

Theoretical qoc of Test ktorlolt___ﬁﬁﬁm%
measured TOC' of Test Materlal: mg TOC
inoculum: soll en ~chlorinated secondary eff

Carbon Analyzer:

A. Determination of TEI of Test Material;

Standard Meterlal:

9
fros

A stock solution of the test material was prepsred by dlluting

with delonized water.

conc. test materlsl YoC k{3
In stock solution }stock solution | test material amount of
mg/1 wg/) ng/kg medlum of

mg to a final volume of

roqulnone o 100147, Aldrich
BE SoLupLE ORGAN'C CARIS!:NS

RBON} ASSUMED TO

ml

test mater!

This result was used to calculate the necessary
‘I to prepare & culturs

EVALUATION F CALIBRATION

COMPOUND — SEE STANDARD
8. Carbon N;gm]n,t!mg;z HkTER[AL ABOV& .
Culture medlum | Flask Conc. of test | Calculated ooc' 0oC pOC - conc. after x days incubation, mg/t
. no. materiatl In of test material | Anal={0 (Co)| 7 th 21 27 2
flask, mg/! in flask, mg/1 | yses _
o) 1J700 123 1 2:0 2.4 ].3 }7
hotettonwith | ! BT 7% W TS Y 3 170
test material 30, 6 ZO . 0 j 4 .3
and with :
Inoculum e e n —118.0
cq-—‘———,ﬁ-—-’l— |20 6 |27 06 | 14
SEAlTasara
: | 30.¢ | 200 B L
L
b
b, + b b 2
s0 e
Ce,” Lt ol/.21/.8 |08 |14 0.8
Ml Vv trl t a“nk Ci jl I 0" D'L ,4'? 019 a’l
sorl‘::?onnv:lth::t ! 73 c" =04 1 0% 0:9 ol o.f
test material . = IR ( blo)
I|>ut with Y Py s |mo2 |04 | +2 0.5 | 0./
noculum
: d ’ ~ O 4] [ o —O./
Blank ”’E""%Tf‘a‘t""ﬁ—g.g—%.% ~o./.
2 v, Co10)
Cb1," — Ly |0 |04 13 | 0.6 | -0y
_Cu + < '
. ' f H C - b - . - . [] (] D
¢. Evaluation of Raw Data; blave L= -9 0.1 \ 04 | 1.2 {06
Flask Degradation = % DOC removal after x days Incubation
e R T A fonteoiand et
|08 [92.5 (906 9237 | 9102 | Gtestor such iy 5 Toa mares
values were used In the calculations
z QI:7 9.0 /02.6 9“{"’ ‘34/.‘7 . c _cbl|+cblg (from above)
blave —1T—
| 39 |92 |97 |94 | 93
1. The test matarial is completely soluble in water, Therefore, the TOC = DOC,
2. DOC analyses performed more than twice on the same sample were run for quality assurance purposes.
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LRSSG( S.
File: Page No. //'f 5/

ENVIRONMENTAL ENGR. LAB — WORK SHEET

FORM 10620-9-PWO

SAMPLE DESCRIPTION Date: 4— 08-8D -
Analyst: QAA_Q‘_SJ__C‘&-Q—

Hrs.:

Tela — OECH Sertorun, la® /‘WJLPLM;L)

4

/&) H P . Fw= 14196
;onz 360 . ——';-'%—= 0.778 WW-
Lb) (a f'lxgﬂ_/z__am_.uﬁéé. Fw= 197.03
!

£ o s Nader « i = 1+3%

D) (»I/Jd»o’{ wadeﬁ;W_ﬁﬂ_Liﬁ.M o6 1.2 (£)
_ 2. 0.1% HeCla pun 250 wR Hrat sk Lot &_Mﬂg_}én‘__

1,%

y 3, Hraclitn mpaote o [ LD soind asd mb K
4201 Mﬁuj". :Mi A . 4 /L;MMMM;}ZL
. 14 o d pmrste C’
¢ A D orikuor | P 2ag ywaved) — docantd), £l
—fraus M U bSO 5’5‘41%_%] MA?ﬁ_m
v;._o_n;{,ié o, Sl %b‘ﬁ//vz‘ (7.42.2) ., “/AJMMMAQ_S-L_—-
A So0-50 MAVL;;M N He Auwr(2) afove Aounceald

A28 ,1/130—;’
NoTeE © S A AWL— A, I?mm VA: qartb—w

| 624, afwmmmzéw, <o - fo/{/oz»aMD

W /
/4_&11 2

5 gﬂ{f}w $ e . 7‘M;f Qs%&_g_%’ O ‘/M/?M
-2 L&/?/;.*:',Lo(/ S s JL'\GJ nv( { Revi
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LR* ESY| - 5
File: Page No. 9\3’"{5

FORM 10620-8-PWO

ENVIRONMENTAL ENGR. LAB — WORK SHEET .

SAMPLE DESCRIPTION Date: ‘/ — 'i/ -~ 00
Analyst: & 4. Sz ban O
Hrs.:

V—(w WOCCD ‘\MM74}1,{~

6. On -3 /4 14-30) Mm?haoﬁrf M
e’ vad, (-1, 1-2, 3/,,,.-!3—2

7. dn 7/‘/-)3 30) /S KA 4
ta 4o SA b 9. V- 3.0,

2t

__MMM o/ W '1(0

A é @éﬁflfﬂ.
9. On JAT- 14 (“/ 25-%0 ) J'-J/wu- 3 ad Ntdesnved ) M M,«Z&L’(

)

Y < V% A Y N }G-zm-t.
0. ) ﬁ‘.«u/\ 21 (5‘07_ 803 .—!—KZ/W MMWWW

o O ke el N
"/J TZJ_ A til honvy Ay /(élaﬂJMJ ,{)—dﬁ&é’ 4- S 4 A%__
.i; /Mu’"rz v NA}M M ) , ) o _ (/;g, ’ ' ]
\\\AMM/‘/Q v ._ A brswragbo . |
U O dae -7 (5-08-80) - §-09-80 Lo '
.j,Qzl_..;.:,f/ no . =l /- >, L: 3-1, ard 3-2 prey 4 y

Reviewed by:




FORM 10620-8-PWO
Ll

File: _Page No. 5541 S

ENVIRONMENTAL ENGR. LAB — WORK SHEET R = D5
Date: 5-23-%°

Analyst:
Hrs.:

)]/t, m W DECD 5@*.1.&»»37 Dot

SAMPLE DESCRIPTION

/2. 7//\1 MWM ((,M MVW) MJM 92.5% .

4 Clews A Ssﬂfl'*w L e

4’0JXMMV(JJIM

s /M ey nidin Gl b Aar
mwmh/imv 4 sy phaterr om e 6 th %MH&

MMMM'\\ M/:’S"C ,6-{1-,"/0 5C /o’w— an 3 #ﬁ

/ T inadisns alangs o ot fon 4-17-50.

(7, P/u)gwa/xm ff TW o lsmn A prteatesls ®

| Fe /r/uLth — 30,13 Fecly omd 7oma—mﬁ WHNC m

s, all PO LYY 7 Logrodl artd c’%/ur z%&@/a —oud o
w,«juu MJ n,(mcu,a( af w(é)wmf Dt M.

)9 d)’f/f"wjmw —_ 7!A<L 2 f s ’

/
/6"‘& %'ﬂ-/ﬁ-vr——' X W 5 5/? -

wrd Ml_w{-.j;%h .
- iz . 4

QQ/. _//cw/ru A;me MN V/&?%, ENR uﬂ{_ﬁ_ﬁ%‘/b 7L£€
/\'afu:c ) )//M/.é& /- / |

/"/' M\/fw{" \lfu.t. \)WM/ZYH) 406- blo%m)wm__
WAM_FWM’;" The AxTra=T

a?'/ lﬂ’ =2 QM’S_AM /,\;6% A)'MM:M:‘Q.) 2 @f. e ‘”./"/M
o"?fbvt )mew/ﬁrwwr o '
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L
File: :PﬁNo. (fq/ 3

ENVIRONMENTAL ENGR. LAB — WORK SHEET Ak
/ SAMPLE DESCRIPTION . Date: € 23710
i Analyst: Ld 4 - S« [
Hrs.:
/ rrwlbnuup(yr,\ /bta,z 3

A, er{

W%« /f—-vam \{'Al Lttt Len e /MMM wzex o o

2950 4t MZV_:_;__.;_M M«%D./, £a © ) di)D
—M)Lﬁ_m___j._l—éﬂ s /MMZ.N
e £

I aZE
25 nk MMM(&WW /ﬂ,ﬂ'ﬂf?‘/\ /JM&—?_

__M_A?_%zﬁﬁahﬁ_mfm&_‘_&%&_&ﬁm__

. [4 . . . ‘ ) .
<VY1/uJ 2.1 ] ¢ Hé/ A2 (X AT L AC AN A —nile
son e DOC tenaliass zalt vza AosdidV 4y TAR

. g/ . , /,
A/‘V\(( VV\\!; /\)_J'l ‘hf al ’Al‘..t e AMAANN AL 2’ ”’« 2 % ’v a8 .
' , . g ded 4o T o
/ﬂ " /.JIAJ A’A '.A_Al_“— “ A JUAL 2 AN A"A“;!:!—‘g;—-‘“;l“’A.
U, faailrer U I
IJ AM«WM) d/Lr?I)?--x A A f/ 2t AL / O

'l/)f'é/w/fi yﬂ{mg, Aa(;/&,ng}mm ug ohable
gV g fondeh hvu,ﬂéa M D) #adh wiae -t wasd..

Jotia
(2) Lkt i 0=528 Qpygllong Vol 9“24! 1178, p, 31,

Reviewed by:




LR FE ;S-I‘?(l S
FORM 10620-8-PWO

File: Page No. 5 k‘)( 5
ENVIRONMENTAL ENGR. LAB — WORK SHEET

SAMPLE DESCRIPTION Date: __0-25-80

Analyst: fady a. St bt
Hrs.:

Vietio - Wod DECD Sensenry Tent

29 A : UWM\/&
)Y W‘QOIMW anl
Hau., uﬂg__g,dé.ﬂ mwwuzﬂé&__
#MﬂM__o/;&,M_MM svth “HO
W’ /5,.2/4,(& ﬂ-{ Firlr conlDole wens
> p : ) H{ ’U‘IA/M /\M%W

nehe, va@o ,ww o tholrhan {’Lhn A
3 m(,/\,vél wnjﬁuxgﬁdkm e na, 21 wbroe . Tha

Doc¢ 9’7 He sl b m%MW#r
“H\J lﬂ-v\ -0 amﬂda“ 2% A,d/vw}fycw
/@f——\

/M{{ J'{uﬁ/o (2 /Wo’c

_DOC - g /,Q 7, DOC. Ry pimsng »fazsm
DAY -0 DAY- 18 v /
—Z/I;;Hé“ 128 R

3%y 39.6-1.9)
/-3¢ £¢-203) 2342 So g5 3k (GaTd=1)*'%° = .3 9o

2 - j (FC 30'7) 27@‘-{1 0 3;['2?3} 2%.8 (26.8-1.9) %s00 _ 39. \07

($1.0 - I'%)
-3 (FC-,'Zgég) qo 8;‘41"{ ;ZZ‘S 4.6 <‘3;¢%%v'” > 94,19,
. '17 13,0 1 (i 3.0-1.
43 Chdroggumeee ) edios | Yyl e = 1<

o?af/oc RM‘-M%M (DOC A?LJ::,Q% DOC B aZ‘ J?) X 109
¥ (D0C slday 0 - Dob?% %%axﬂé o)

Reviewed by:




File: /l&agNo. gYL{, S

“aa |
ENVIRONMENTAL ENGR. LAB — WORK SHEET P ol
Date: 4" /0 - 30

Analyst:
Hrs.:

?M#’MJMV.\ f‘\ Teed 5»-&3(44\&1.

SC«_«\;}gl Se Mw,flea,wm_«zMM,m_w_
hIOOﬂMM%MTO&WW

@o awu.c NJJAMMMM +o /00R
At MM_MMZOM/,Q 70C

M-‘ Waight ovt cok ‘-
g v SO0 M

e, /.00 K 2
A nwThase i M‘W\ (.6.1.2). DAt NFo 1.004

Nt riad 2t Tsron® viilriint. golutiord(1e.1.2).

Mix '///«Am/}l/a andd /,j,éa.,a_ 250 v s ) N?V/Aae(zj
soond Z 11 ¢ ,U\ ,)‘7/,4,&& %MMMMW/ otulen .
oL les [

_J.g%" i Av\;tu/f/uraa FC—203) MFP

ToC - \4'/. DOO nra //&a van,&

q,oy,,«, = 4o 2:%19 ’.E §2°k5 ga/w@\";( 000 A  — 0.9-22-? F("*ZOB

Hlnoo/ma Toc l“Ka

1 ij w‘bwma FC- 2017, LoT 2303 (%, 1310%1,{3‘ j& Eg,)

192,0 o\w‘—nt )ookq = O-QOQQ FC-30177
3

q
m MM\% Fe- sl Em- '533‘0(.01‘2510 [0/24

SAMPLE DESCRiIPTION

Fe- Zoc

0,%1%;

#Mﬁ{ylﬁmnq G S, 7»7 C '_—}MQMM =70 Reviewed by:
79 b gucmog = 2004 TOC x LEGbyded: x 1223~ — 0.0 30Gq = 3067y

4 a1T3C  srnldmeg




R e O i b ek s T S,

F‘Lea#rgmt s
Tent 'b-w»am RS
(oNTROL  CAL\BRATION SAMPLE STFLG SM;PU:
(BLANK) CoOMPDUND + 2 e
-l $-2 (-t (- 2-1 33 A&
ccate c-}lgz | qé& AN ZZBLA o
A -
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