MIH- 30050

The Dow Chemical Company
Midland, Michigan 48674
USA

1803 BUILDING
November 27, 2006

VIA FEDERAL EXPRESS

OPPT Document Control Office e
EPA East, Rm. 6428 W et
1201 Constitution Ave., NW = e
Washington, DC - =
ATTN: 8(d) Extension

RE: EPA-HQ-OPPT-2005-0055

Enclosed is a copy of a study within the scope of the Final Rule Published by EPA
August 16, 2006, with revision of effective dates published September 15, 2006.

This substance is no longer produced by Dow and we regret we are unable to provide the
robust summary requested by EPA.

Sincerely,

Linda C. Burgert

EH&S Produ%t Regulatory Management HIMHINI Il || f ” I ‘ (I
O
FAX: 989-638-9933 ’ vee
E-MAIL: lburgert@dow.com

jt

Enclosure CQNTA IN NO CRI



ECOLOGICAL FATE AND EFFECTS DATA
ON DIETHYL KETONE AND ETHYL ISOPROPENYL KETONE

AUTHOR: T. L. Yoak (3) DATE: January 31, 1991
LAB WORK BY: R. L. Blessing
T. L. Yoak
SUPERVISOR: M. P. del Pino (2)
G. T. Waggy (2)
SUMMARY Ecological fate and effects data have been collected on diethyl

ketone and ethyl isopropenyl ketone. The biodegradation tests
indicate these products biodegrade at a moderate to relatively good rate
as measured in the river-simulating biochemical oxygen demand (BOD) test
using nonacclimated sewage organisms. The ecological effect data show
these materials range from moderately toxic to relatively nontoxic to fat-
head minnows, Daphnia magna, and bactéria. These studies were requested by
R. S. Newman to provide information for the HS&EA DOT on the HMP-1,2,3 process.

DISCUSSION These ketones have been evaluated for biodegradability and

ecological effects. The biodegradation data presented in
Table I indicate these products biodegrade at a moderate to relatively good
rate with 20-day biooxidation values of 68 and 79 percent. These measures
were obtained using nonacclimated domestic sewage organisms.

The effect data summarized in Table I show that these ketone products
range from moderately toxic to relatively nontoxic to fathead minnows, Daphnia
magna, and bacteria. The median bacterial inhibition (IC50) value for ethyl
isopropenyl ketone was 37 mg/L indicating moderate toxicity to bacteria, while
the diethyl ketone was 1220 mg/L showing a relatively nontoxic value. The
ethyl isopropenyl ketone shows moderate toxicity to fathead minnows and
Daphnia magna. The 96-hour median lethal concentration (LC50) value was
23.1 mg/L with fathead minnows and the 48-hour median lethal concentration
(LC50) was 16.2 mg/L with Daphnia magna. Diethyl ketone is relatively
nontoxic to fathead minnows and Daphnia magna. The 96-hour LC50 was 2161 mg/L
with Daphnia magna

KEYWORDS : DIETHYL KETONE. ETHYL ISOPROPENYL KETONE. BIODEGRADATION.
AQUATIC TOXICITY. BACTERIAL INHIBITION.
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Based on these studies, dilute wastewater solutions containing
diethyl ketones should be treated effectively in biological wastewater
treatment plants; however, the discharge of ethyl isopropenyl ketone into
a wastewater treatment plant should be avoided due to the inhibition of
bacteria and the low toxicity level to fathead minnows and Daphnia magna.

The primary laboratory data sheets are included in this report as Appendix A.
No additional environmental tests are currently planned on these products.

MATERIALS EVALUATED

Product Sample
Product CAS Code Reference
Diethyl Ketone 96-22-0 2713} ID# 4-WDN-62-F-2
Ethyl Isopropenyl Ketone 25044-01-3 File# 1-5H8-1 I1D# 4-WDN-62-F-1

EXPERIMENTAL
Biodegradation Testing

Biodegradation measurements were obtained using procedures which

generally follow the biochemical oxygen demand (BOD) method published in

tandard Methods for the Examination of Water and Wastewater.(1) Method
changes involved extending test period to 20 days; reaeration, if needed,

was accomplished by dividing the BOD bottle contents between two BOD bottles,
sealing, shaking twenty times and returning to the original BOD bottle,
reading oxygen level, resealing and returning to incubator. Discussion
of these modifications appears in Price, et al., "Brine Shrimp Bioassay and
Seawater BOD of Petrochemicals," published in J. Water Poll. Control Fed.

Chemical oxygen demand (COD) data were obtained using the Hach method

which is based on procedures published in Standard Methods for the Examination
of Water and Wastewater.

Bacterial Inhibition

The test material is evaluated at selected concentrations in a
mixture containing buffer, nutrients, growth substrate and microorganisms.
This mixture of one ml of a suspension of seed microorganisms, 20 ml of
dilution water from the standard biochemical oxygen demand (BOD) test, 4 m)
of stock buffer solution from the BOD test, 10 ml of a yeast extract/sodium
acetate solution, and 4 ml of an aqueous solution of the test material is
incubated in an 8-ounce, narrow-neck, round bottle for 16 hours on a platform
shaker at ambient temperature (22+20C). Seeded control bottles are used to
measure growth or turbidity generated during the 16 hours without the test
material. The bottles are stoppered with cotton plugs during shaking to avoid
contamination.



The degree of inhibition can be assessed from measuring (optical
density at 530 nm) the turbidity levels of the test material at various
concentrations. The measured optical density values are calculated as a
percentage of the seeded growth control system by this equation.

nsi f ncn
Optical Density of seed control

The % of control values are then plotted against the log of test sample
concentration. The test concentration corresponding to 50 percent of the
control is termed as 50 percent inhibition concentration (IC50). Further
information concerning the test is in Reference 2.

x 100 = % of control

TOXICITY TESTING WITH FISH
Definitive 96-Hour Static Acute Bigassay (Fish)

The definitive tests were conducted by EPA-ASTM procedures(3.4)
using 20 fathead minnows per test concentration in a total volume of 0.75
liters. Temperature, fish survival, pH and dissolved oxygen levels were
monitored during the test period of 96 hours. Minimal aeration was supplied
when the dissolved oxygen was below about 4 mg/L.

Dechlorinated Charleston municipal water was used in tests as
dilution water and in experimental controls. This same water is used for
maintaining our fathead minnow population. The incoming water was treated
with activated carbon in a two gallon filter yielding a chlorine-free dilution
water with a pH very close to 7.0. Total hardness of this water measured
40 to 60 mg/L as CaCO3. The carbon beds are changed as needed to maintain
water quality.

The test fish, fathead minnows, are obtained from our laboratory
culturing program or commercial supplier. Size of the minnows ranged from
1.5 to 3 cm.

TOXICITY TESTING WITH DAPHNIA MAGNA

Test practices followed those recommended by the EPA and ASTM for
toxicity tests with aquatic organisms.(3.4) Dosages were planned by using
other toxicity (fish) data or broad range-finding test, the definitive test
is designed to provide a series of from 4-7 geometrically equidistant concen-
trations plus a control. Each test concentration is conducted in four 125 mL
beakers containing a total of 400 mL of the test solution and 20 Daphnia.

The Daphnia neonates (first instars) used in testing are less than 24 hours
old, and are obtained by isolating gravid females for approximately 20 hours.

Dissolved oxygen and pH are determined initially and at 48 hours for
all test concentrations and controls. Mortalities are recorded at 24 and 48
hours.



The Trimmed Spearman-Karber computer program was used to calculate
the 48-hour LC50 and 95 percent confidence intervals.

Filtered Kanawha River water is used in preparation of test
solutions. This water is soft and its quality is sufficiently high that it
can be used for maintaining long-term Daphnia cultures. The following
analyses were obtained on the water:

Total Hardness 40-70 mg/L as CaCO3
Total Alkalinity 20-50 mg/L as CaCO3
pH 7.5-7.8

Daphnia magna used in the bioassay came from a culture maintained in
the laboratory for several years. This culture was initially stocked from the
EPA laboratory at Duluth, Minnesota. The culture is maintained at 19-230C
in glass beakers filled with filtered Kanawha River water. Cultures are fed
daily and transferred three times a week. The transfer consists of placing
20-30 young Daphnia into each of three 600 ml beakers of filtered Kanawha
River water. The laboratory-prepared food consists of pulverized trout food,
yeast and alfalfa powder.
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TABLE I
ECOLOGICAL FATE AND EFFECTS DATA
ON DIETHYL KETONE AND ETHYL ISOPROPENYL KETONE

Ethyl
Diethyl Isopropeny]

Biodegradation Ketone Ketone
Theoretical Oxygen Demand(a) 2.34 2.03

Measured, mgO2/mg compd
Biochemical Oxygen Demand (BOD)(b)

(BOD/COD x 100)

Day 5, % biooxidation 54 15

Day 10, % biooxidation 74 57

Day 20, % biooxidation 79 68
Ecological Toxicity
Bacterial Inhibition, IC50, mg/L(C) 1200 37
Toxicity to fathead minnows(d)

96 hour LC50, mg/L (95% CL) 2265 (2155-2381) 23.1 (19.3-27.6)
Toxicity to Daphnia magna(d)

48 hour LC50, mg/L (95% CL) 2161 (1907-2248) 16.2 (14.3-18.4)

(a) Measured by chemical oxygen demand procedure published in Standard
Methods for the Examination of Water and Wastewater, 16th ed., Public
Health Assoc. (1985).

(b) Measured in dilution bottle biochemical oxygen demand test published in

Standard Methods. Biooxidation calculated as percentage ratio of BOD to
ThOD (BOD/ThOD x 100). Nonacclimated domestic sewage microorganisms used
as seed.

(¢) Determined by turbidity/growth procedures where the median inhibition
concentration (IC50) is measured after 16 hours of incubation with sewage
microorganisms.

(d) Fathead minnows and Daphnia magna bioassays conducted at the South
Cg:rlegtog Technical Center Aquatic Laboratory by procedures published by
EPA and ASTM.

3249d
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STATIC ACUTE TOXICITY TEST WITH DAPHNIA MAGNA

TEST MATERIAL JVE N YL KE TONE SPONSOR 5.0,

$TUDY DIRECTOR/QA-C &), 7744%= r_‘x[z / _ BEGINNING TEST DATE /2 7% -2 ENDING TEST OATE_7Z 20- 90
SOLUTION PREPARATION AND TEST S Y TEST VOLUME__ 400 mi {10 pmi/cur)
NO. DAPHNIA/TEST CONCENTRATION =20 5/ 0 yr) PRODUCT STOCK SOLUTION PREPARATION D/ S S0 & V72O

bL.OQ N D)STIel EO WATER ¥ BROUAHNT 75 ~vOLUmE ;N7 7000 ml NVOLLIMETLIC
[

Daw:///§ Tima: 4.9 | Dam: Time: 2°CO | Oate: IJ}/ZO Time: 3 CCPM
TEST | coNc. | PREPARATION P e per §t”‘?“’£9 Prla ™ XA
VESSEL [ mgrL OF TEST Temp *C_au 21 0 G Bkl Temp°C_220 — n +°C
NUMBER % [J| sowTioN | oo met oH No. of Dead Daphnia No.Osad | DOmgl | oH
/ C 0T pormdi FreD | 6.0 0,7 n 2 4, |
2 ) N 1.2 27 o o g.9 18]
3 /. / 6.7 9.7 Ja ) 9 129!
Y W ¢ ¢:.5 2.7 ~ o Yy ¢ |51
5 Y U 2% ). 27 0 o i I
‘- ) Iy 2.1 22 C ¢ .1 |8l
7 / = 2./ 2 9 % c 9.0 |31 —
3 4 -y 2 3 7 Fall c <9 [51
9 779  Veeow s "¥ Dy g 9 ¢ 9o |32 =
/N N\ o 2T A 7.9 r [ Q. 1 2.
/ / bl 7.4 7.5 r 0o R EY
/= i . 7,3 25 e o §.§ lxo
3 =y o 0ncl 260" Y| 7 ¢ 7.8 J [ g, 3 |82
/4 Ny Yy 7.5 2.8 C Q 9.3 [?2
45 / ) 26 7.5 r C g > |52
nZ % 4 2.¢ 2.7 e S Q.2 | v2
/7 ej//r/‘ oo mi( 2is T 25 7 ? ;’;\ 2 ql | 5z
LF ~ p s 2.5 2.9 A 2 Y |52
S J \ 9. < 7.9 1 2 9.1 | 81
Al 4 v 24 25 ] 3 g1 [ 5
-~/ 200N SOl G4EC "y 2.6 9y 3 S 9> | 82
[ “y )~ ICOC 2.6 .Y S s Q.> | £
BE / & 2.4 2.5 L S 9.1 | #2
B J w il 7,0 2.5 = T - g.0 |82
s NN Y= ) 2 T s VIR EX
s \ comdiewnmo | .Y 7 [~ S Gg.¢ | 52
= Z A 2.3 25 5 < g.¢ 183
ol {y - 7.5 .8 5 S ¢ | %3
Caiculated By: Spearman-Karoer 48 - Hour LCSO 21¢] m#—
n Probit 95% Canfidence narval | 907 = 24|
O Moving Average Observed No EMact Conc. PAIAY g&/ L.
SOURCEZ OF DILUTICN WATER £y szt s KANONA  Rivi xR 00 8 ol
HARDNESS: DILUTHON WATER___yo =~ 2C myfe ¢S Ceai('e's 100% EFFLUENT
ALKALINITY: DILUTION WATER__2¢ = JC ing /i iz (g 100% EFFLUENT
COMMENTS

Unless otherwrsa stated in comment area, Oaphnia are 1st. :nstar neonates ( < 24 hr. ald ) Irom our lab culture, and will be led algae once
daily dunnq test pariod.
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STATIC ACUTE TOXICITY TEST WITH DAPHNIA MAGNA

TEST MATERIAL B\ Toooropeny) Ketone SPONSOR ZC

STUDY DIRECTORNGA-CC _az%?_zzz&%_ BEGINNING TEST DATE )an V7, 179 ENDING TEST DATE Jor. 19 199 (
SOLUTION PREPARATION AND TEST SETUF BY ) TEST VOLUME___400m( (100m(/Cy o 5

NO. DAPHNIATEST CONCENTRATION __ 20/ /cve ) PRODUCT STOCK SOLUTION PREPARATIONMCDS

. Clver water and ¥m~3\\* ;E/ve\zn-\g in_a voonl volumekeic Hagdk . Ditoved \conl
e® iy \00Omall Stecke Yo \ooowd = \0Owafl-,
Oaw:_\/1"/9 [ Time: 3:00PM{ Date:_\ Time: 3: 30PM| Oate:_I/(F Time: 3 {CCPM
TEST | CONC.\| PREPARATION :,'_""-'?315 By R b o £C1
VESSEL| mgn OF TEST Temp *C__24-2 Temp®C_23.) =234
NUMBER % SOLUTION | DO mgt oH Ne. of Dead Daphnia No.Dead | DOmgL | eH
\ g; cordrel [1oomi fvec | 22 nS [e) 0 24 27
—Z ( { 8,2 X~ o 0 N2 20
3 ) 8.1 n.s 0 o) 72 | 1
g W ( g 2 "5 o 0 %2 |1
s OQONZ [Soml.iSE % n.< 6 0 20 16
S ( 4o 1000w .8 .S [e) o) n.0 G
) ) ( ng .S ) 0 0 M
g \/ v 78 nE Q 0 1o N6
Q 0.15G SoCml AV 7.6 n.S o s 27 27—
\C r 4 loconl NG .S o) o 23 RN
\\ { 7% LS 0 0 ny P
(2 \Z 6 NS Q 0 20 76
V3 0.3\3 500 ml LA JL| 79 .S ) 0 .0 L
\d ( o 1000Mm) n.9 0 0 0 20 2.6
S § e ' NS 0 Qo 70 2L
\G \ v 19 X o o 70 2.6
A\ 0.625 |scoy t2st] 76 YA 0 Q 22 §
\ 3 ( fo 1000m” | V6 ns 0 0 2.3 8
\q ) 6 .S o) 0 119
20 \Y2 y 26 NS a 0 "1 |72
24 25 SOmI 2.5y M| 79 nS o 0 7.1 21
2.3, +_locoml | N9 ns o 0 7.0 |7
23 ( 29 NS o) [ 2. 29
24 \ N9 n.3" o , 0~ 21 2.7
s 2.5 STON S mell | 80 .S ¢ o) 2¢ 30
% { + 1ooml g0 2.5 Q Q 'S g0
29 ( ) NS Q 0 NS *C
23 \, 20 N 0 0 22 73
29 S.O Soo sl Oma(—] 2O .S G o) 20 P
30 s 4+ looond | €O NS (¢} Q 2 2.9
3 ( £.0 S ol @ [ %
19~ A/ \y ®.0 28 Q [0) 7.1 0.8
Calculated By: E\ Spearman-Karoer 48 - Hour LCSO Q. 2 malto
O Pronit 95% Confidence Interval __ 1°-3 — 18.94 M:q/‘—
[ Moving Average Observed No E'fact Cone. 10 mqL
SOURCE OF DILUTICN WATER_Kanawhe Rivaec Watecr -
HARDNESS: DILUTIICN WATER____ 90 =10 me|w as il 100% EFFLUENT
ALKALINITY: DILUTION WATER___20 ST ng | as, Ca(Co 100% EFFLUENT
COMMENTS -

Unless otherwise stated in comment area. Oaohnia are 1st. instar neonates ( < 24 hr. old ) from our lab cuilure, and will be fed algae once
daily dunng tast pencd.
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STATIC ACUTE TOXICITY TEST WITH DAPHNIA MAGNA

TEST MATERIAL E\'\s«i\ Eog,mgerw\ Kehone
STUDY DIRECTOR/QA-QC
SOLUTION PREPARATION AND TEST SETUP

BEGINNING TEST DATE

SPONSOR p

Vil

ENDING TEST DATE_\

/(N /4, zu(?l
TEST VOLUME 400~L( IOQJAL,’:’

2\! £XR
NO. DAPHNIA/TEST CONCENTRATION _20 ‘S;/Zu e)

7

PRODUCT STOCK SOLUTION PREPARATION
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TEST | conc.Sur| PrEPARATION| Be v p et Pl o
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NUMBER % SOLUTION | 00 mgt P No. of Dead Daphaia No.Dead | DOmgl | pH
33 ) Sooml 20l &\ 0.5 ) < 26 20
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33 / +o (000 mI R n.s. 5 3, 2 2.8
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i
|
Calculatad By: ;i Spearman-Karoer 48 - Hour LCSO Vo 2w
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D Moving Average
SOURCE OF DILUTION WATER

95% Confidenca Interval
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23 18,4 wmall
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100% EFFLUENT

ALKALINITY: OILUTION WATER

100% EFFLUENT

COMMENTS

Unless otherwise staled in comment area, Oaphnia are
daily dunng test penod.

1st. instar neanales ( < 24 hr. oid ) from our lab culture, and will be led algae once
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