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8 October 19047
Riche:d A. Rhoden, Ph.D.
American Petroleum Instituté
1220 L Street, Northwest
Washington, D.C. 20005
Dear Dr. Rhoden:
Please find below our responses to your review of the following draft report:
#02-12-4545 entitied "Tert-Amy! Methyl Ether (TAME) - Acute Toxicity to Daphnids
(Daphnia magna) Under Flow-Through itions".

Page 2. Third sentence changed fo read: "Storage stability, characterization and verification
= of the test material identity and maintenance of these records on the test material are

% the responsibility of the Study Sponsor.”
Page 9. 2.2 Test Material - 1992 was added after 17 August in this section, 3rd line.
Page 10. Study Sponsor changed to read Aldrich Chemical Company inlines 2 and 5.

Page 10. Mass Speciral analysis of TAME samples are reported in the 2.2 Test Material
section.

Page 14. Average recovery of TAME changed to 10%.

Page 15. 5.1 Preliminary Test - 3rd line - "All test vesseis during * added. 7thline -
*geveral® changed to "al* and *..this treatment level.” changed to "... the 410 mg
A.L/L nominal treatment .....". Sth line "250" deleted.

Page 18. Protocol Deviation - 4th line "buy” corrected to "by".

Page 24. Table 3 - subtitie changed from "24-Hour" to "0-Hour".

Page 41. Study number comrected on Protocol Amendment.

Page 55 and 63. Explanation was made for the recovery of 102 £ 5% in the freshwater section
of this method validation/ recovery study.

Page 56. Reagents # 2 "...identified by the Sponsor...." has been changed to ” ... identified by
Aldrich Chemical Company...".

Please feel free to contact me with any questions or comments you may have.
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3 "atmunmmn 3, 6, 24 and 48 hours. Throughout the exposure period, no
—__fmamaustmm«g precipitate) were observed in sither the diluter
qmwhmowmosoluﬁons

Attulhrmhlﬂon (48-hours), immobilization of 90% was obseived among daphnids
exposed 1o the highest mean measured concentration tested (120 mg AL/AL). In addition,
sublethal effects (e.g., lethargy) were observed among all of the mobile daphnids exposed to this
__treatment level. No immobikization or sublethal effects were observed among daphnids exposed

mmmmwma 28 and 15 mg A.LL). The ECS50 values and the
mmmmmmmmmmmmwmm
: summarized in the following table. The No-Observed-Effect Concentration (NOEC) through 48-
" hours of exposure was established to be 83 mg A.l/L.




SHow® G-Hour® 24-Hour" 48-Hour"

> 120 > 120 > 120 100
(83 - 120)

Based on mean measured concentrations of TAME (as active ingredient).

Corresponding 95% confidence interval is presented in parentheses.

ECS50 value empirically estimated to be greater than the highest concentration tested.
EC50 value estimated by nonlinear interpolation; 95% confidence interval calculated by

binomial probability.
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Proeedures used in this acute to;dclt; study followed those described in the SUI protoool

- oﬂtlthd 'Protoeol for Conduct!ng a Flow-Through Acute Toxicity Test with Daphnia magna

~Following TSCA §797.1300", Sl Protocol #: 091192/TSCA 767.1300 DM-FA and Protocol

o ﬁAm;ndmont#i cated 15 December 1992 (Appendtx [). The methods described in this protocol

generally follow the standard procedures described in the EPA/OTS guidelines for testing the
effects of chemicals on daphnids and meet the TSCA guidelines as specified in the appropriate
Hoglstration Standatd This pmtoeol ls intondod to mut pnmanufactun notice ("PMN")

W‘inmn m.mm’ e

22 Test Material
~Two samples of Tert-Amyl Methyl Ether (TAME) (CAS # 994-05-6), a clear liquid, were

" received from Experimental Pathology Labs, Inc., Hemdon, Virginia. The first sample, Lot #
0281482, was received at SLI on 17 August 1982 and was used to prepare exposure solutions
during the preliminary exposure, analytical standards during the method validation/recovery study
- andtopropmouaﬁtymuolsampmauﬂngmomunmm msamphmmnuned
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by Aldrich Chemical C.:xpany t0 contain 98.8% ective ingreciont A (Certificate of Analysis,
Appendix ). The second sample, Lot # 07906KZ, was rec:ived <t St on 2 November 1992 and
‘was used 10 prepare exposure solutions during the definitive exposures. he sampie was
identified by Aldrich Chemical Company to contain 98.7% active ingredient A.l. {Cerificate of
Analysis, Appendix If). Ugon receipt at SLI, the sampws of test material were stored in a dark.
ventilated cabinet at room temperature (approximately 20 °C). Test concentrations are
expressed as milligrams of test material (as active ingredient) per iter of test soiution and are
reported as mg A.l/L.

At the request of the Study Sponsor, mass spectral analysis was conducied or the initial
batch of TAME received at program initiation, and the additional batches received throughout the
course of the program. The purpose of the mass spectral analysis evaluation was to determine
test material integrity throughout the duration of the program. Initial evaluation of test material
(i.e., lot # 02814BZ) was conducted on 3 December 1992. Following completion of the flow-
through acute toxicity test with mysids (SLI Repori # 94-5-5269), spectral analysis was conducted
on 20 July 1994 on each of the remaining two lots (lot # 0281482 and lot # 07905KZ). The
spectral analysis conducted on 20 July 1994 on the two remaining lots in comparison to the initial
spectral analyses of lot # 02814BZ established that negligible change in test material
composition had occurred during storage at Springborn Laboratories, Inc. (i.e., approximately 24
months).

2.3 Test Organisms

The Daphnia magns used in thie toxicity taet were obtained from laboratory culhirae main-
tained at Springbomn Laboratories, Inc., Wareham, Massachusetts. The culture water was
prepared by fortifying well water based on the formula for hard water (U.S. EPA, 1975) and
filtering it through an Amberlite XAD-7 resin column and a carbon fiter. Two weeks prior tc test
initiation, this water had total hardness and total alkalinity as calcium carbonate (CaCO,) of
160 mg/L and 110 mg/L, respectively, a pH of 8.1, a specific conductivity range of 400 to
500 umhos/cm and a dissolved oxygen concentration of greater than 60% of saturation. The

daphnid culture area received a regulated photoperiod of 16 hours of light and 8 hours of

Springborn Lahoratories, inc.




:lndecmM(Appordklll)
since the total concentraiion of

"'Ropruentc dvesam,.hsofﬂ‘ladlh:ﬁonwutersoummmedforme presanee ofpestlcidas
"and 1oxic mettls IAgpendix V). None of these compounds have been detected at
eoneonttabam M mconsidefed toxic in any of the water s2mpies analyzed, in agreement with
ASTM sia:*d rdpmcﬂea (ASTM 1983). I addition, represe:itative samples of the dilution water
ooume wers uns!yzed mo:nht; for total orgenic carbon (TOC) concentrations. The results of
:hmoana!v 200 dorrons!mtadmmoTOCconeemnﬂonofmodnuﬂonwatersourcamnged
- _tromﬁ.ﬂ 2.2mdl for the months nf June - Noverrder 1992 (TOC and TSS master log, Volume
| 1 Daphnld cuiures are malntainad in watar from 1.4 same source as the diion water ufilized
" in this study and have succe3ufully survived and reproduced over several generstions. This, in
combination with the sreviously mentioned analyses, confirms the acceptability of this dilution

~ water for bicas~ays.

28 Test Conditions

The teviclty test was conducted using an exposure system consisting of an intermittent-
flow propnnicaai diiter (*iount and Brungs, 1967) and a set of 12 exposure vessels. The test
systen v 5 desigaid to provide five concentations of the test material and a ditution water

Springbom Laboratories, nc.




control. Exposure vessels were maintained in an area Bluminated with Duro-Test” Cool-White and
“—Duro-Test" Vitaiits flucrescent fights-at an intensity of 45 - 70 footcandies. The photoperiod was
the same as that of the culture area. Sudden transitions from fight to dark and vice versa were
avoided. The test was conducted in a temperature controfled room and waterbath which were
designed to maintain test solution temperatures at 20 + 2 °C. Two replicate vessels were
established for sach treatment level and the control. Exposure vessels were labeled to identify
the nominal test material concentration and designated replicate.

2.6 Test Concentrations

Selection of nominal TAME concentrations for the 48-hour definitive flow-through toxicity
test with daphnids was based on toxicity information developed at SLI through preliminary
testing.

2.7 Exposure Solution Preparation

Prior to test initiation, a 50 mL Clenco® gas-tight syringe in conjunction with a Sage
syringe pump (Model # 355) was calibrated to deliver 0.416 mL/cycle of the test material (760
mg/mL) directly to the diluter system’s chemical mixing chamber, which also received 0.458 L of

dilution water per cycle. The mixing chamber was positioned over a magnetic stirrer which
continuously mixed the contents of the mixing chamber and aided in the solubilization of the test
material. The solution contained in the mixing chamber constituted the highest nominal treatment
level (690 mg A.l./L) and was subsequently diluted (60% dilution factor) to provide the remaining
nominal tast concentrations (410, 250, 150 and 89 ma A L/L).

During each cycle of the diluter system, approximately 50 mL of exposure solution was
delivered to each repiicate test vessel. The system cycled approximately 216 times each day.
The diluter system was calibrated prior to test initiation by measuring delivery volumes of toxicant
and dilution water. During the study, visual checks of the diluter system and analysis of the
exposure solutions for TAME concentration were used to verify proper operation of the diluter
system. The exposure system was in proper operation 9 days prior to test initiation to aliow
equilibration of the test materiai in the diluter apparatus and exposure vessels. Four glass

Springborn Laboratories, inc.
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u&&ummmmwm Daphnids were determined immobile If,
— sfter gentie prodding, no movement except for minor appendages was observed (.., absence
ammmmsmwum) Biological observations (e.g., abnormal
bﬁwbrumdhohﬂwgmhm)mdobomﬁommmmehmm
7mmmmmmMmmdhm%%m%mﬁ
Am,nummaa-.&.umdmmmmn. Daphnids were not fed
during the 48 hour definitive exposure.
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’ Q,,,mammmmmm Total hardness concentrations
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~ presented in this report were messured by the EDTA titrimetric method and total afkalinity
- concentrations were determined by potentiometric itration to an endpoint of pH 4.5 (APHA et al.,
1965) using a Jenco Model S01A pH meter and combination electrode. Specific conductivity was
measured with a Yellow Springs Instrument Company (YSI) Model #33 salinity-conductivity-
temperature meter and probe; the pH was measured with a Jenco Model 601A pH me ar and
combination electrode; the dissolved oxygen concentration was measurad with a YS! Model #57
dissolved oxygen meter and probe; and the daily soiution temperature was measured with a
Fisher aicohol thermometer. Continuous temperature monitoring was performed in one replicate
(B) of the 690 mg A.1./L test soiution (nominal) using the Omega Data Acquisition System (ODAS).
Light intensity was measured with a General Electric type 214 light meter.

3.4 Analytical Measurements

Both replicate solutions of the high, middle, and low treaiment levels and the control were
sampied and analyzed for TAME concentration prior to the start of the definitive exposure.
Results of these pretest analyses were used to judge whether sufficient quantities of TAME were
being delivered to the test vessels and the appropriate test concentrations were being maintained
in order to initiate the definitive exposure. During the in-iife phase of the definitive study, water
samples were removed from both replicate test solutions of each treatment leve! and the control
at 0- and 48-hours of exposure for analysis of TAME co~" “niraticr. E€ach expcsure solution
sample was collected from the approximate midpoint of the test vessel with a vr umetric pine .
In addition, three Quality Control (QC) samples were prepared at each sampling interval and
remained with the samples of the exnasure solutions throughout the analvtical nracese. Results
of the analyses of the QC samples were used to judge the precision and the quality control
maintained during the analysis of exposure solution samples. All samples were analyzed for
TAME using a gas chromatography (GC) procedure according to the methodology described in
Appendix V. A method validation recovery study, conducted at SLI prior to the initiation of the
definitive test, established an average recovery of TAME of 102 + 10% from hard reconstituted

water.

Springbomn Laboratories, inc.




. = mméonbonmonmmmmonofgmmmor
Vownbltpopddon lhtnceomputerprogmn(Stophan 1977, 1932)wasused

-"wuammmmmammamomtmmmmt

- organism population. The selection of reported EC50 values and 95% confidence intervals was
,r‘,mmmmmammmmmmmmmmmwsis Selection
o criteria included the establishment of a concentration-effect (immobilization) relationship, the

'mdeoneommiommmumpm and the span of responses bracketing the
ECS0 value. Iltwoormonshﬁsﬂedmothodsproducodmphblomum then the method
- Which ylelded.the smailest 95% confidence interval was selected. The No-Observed-Effect

cmmmoeqamm«mmmmmmmm The NOEC is
mnmmmwummmmmmmmmnmd

inmblktﬂonuphysledmdbohavlordnbnormﬂﬂn (e.9., lethargy, flared carapace), with
—mpoatomoeemrolorgm

5.0 RESULTS
8.1 Preliminary Test
Prior_to. initiating the definitive study, a 48-hour preliminary range-finding test was
 conducted at SLI. During this 48-hour preliminary test, daphnids were exposed under flow-
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mmwmmarmammm-umnm All tost
immobilization was observed among daphnids exposed to the highest nominal concentration
tested (680 mg A.I/L). immobikization of 10% wes observed among mobiic dk._hnids : - posed
fo the 410 mg A.LA, nominal treatment level. Sublethal effects (i.e., lethargy) were observed
among all of the mobile daphnids exposed to the 410 mg A.lL/L nominal treatment level and one
mobile daphnid in the 250 mg A.L/L treatment level. No immoLilizstion or sublethal effects were
observed among daphnids exposed to the remaining nominal concentrations tested (150 and
89 mg Al/L). Based on these results, nominal concentrations of 690, 410, 250, 150 and 89 mg
A.L/L were selected for the definitive exposure.

5.2 Definitive Test

Results for the water quality parameters (pH, dissolved oxygen and temperature)
measured at 0-, 24- and 48-hours of the definitive exposure are summarized in Table 1. Total
hardness, tota! alkalinity and specific conductance measured at test initiation are presented in
Table 2. Throughout the exposure period, the water quality parameters measured were

unaffected by the concentrations of TAME tested and remained within acceptable ranges for the
survival of Daphnia magna. Daily and continuous (replicate B of the 690 mg A.1./L treatment level,
nominal) temperature monitoring of the test solutions established that the test solution
temperature ranged from 18 - 20 °C throughout the exposure period.

Tne diluter system which prepared and delivered the test solutions to the exposure
aquaria functioned properly during the pretest period and throughout the 48-hour study.
Analyses of the solutions during the pretest period established that the concentration of TAME
in the exposure solutions was consistent between replicate solutions and that the defivery
apparaius maintained the expected concentration gradient (approximately 60% dilution factor).
Analyses of the pretest samples resulted in measured concentrations which averaged 19% of
nominal. Throughout the exposure period, no visible signs of undissolved test material (e.g.,
precipitate) was observed in either the diluter system or in the exposure solutions.

Springborn Laboratories, inc.
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mmmmmmmuummmdiﬂabh4 At test
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highest mean measured concentration tested (120 mg A.L/L). In addition, sublethal effects (e.g.,

. lethargy) were observed among all of the mobile daphnids exposed to this treatment level. No

"‘”’mammmmmmwmmmmng

concentrations tested (83, 55, 28 and 15 mg AL/L). The 48-hour concentration-response

(inmbﬂuﬂon)mmblhhodformmdyhprmmwhﬁgmz The slope of this curve

_ 'was caiculated to be 3.3683. Table 5 summarizes the 3-, 6-, 24- and 48-hour EC50 values,

comresponding 95% confidence intervals and presents the No-Observed-Effect Concentration

(NOEC) through 48 hours. The 48-hour EC50 vaiue was estimatad by nonlinear interpolation to

~ be 100 mg A.L/L with & 95% confidence interval calculated by binomial probability to be 83 - 120
~mg Al/L. The NOEC established for this study was determined to be 83 mg A.I/L.




PROTOCOL DEVIATION

The study protocol states that the callbration of the diluter system is checked prior to test
initistion and at test termination. For this study, the diluter calibration check at test
termination was inadvertently missed. The diluter calibration was confirmed to be
functioning properly by the consistency between measured concentrations at 0 and 48
hours,

it is our opinion that this deviation did not afiact the results of this study.

SPRINGBCRN LABORATORIES, INC.

Arthur E. Putt
Study Director

Springborn Laboratories, Inc.
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Table 1. mmmmummm
48-hour flow-through toxiclly test exposing daphnids
pnpmmn)bfm

8.7
(94)
9.1 8.8 8.8
(98)

9.1 9.0 8.9
(98) (96)

[. X

e

(98) @5)  (96)

Temperatiivs °C)”
20 20 19 19 19 19

* values presented represent daily temperature (Fisher Alcohol Thermometer) measured in all test
concentrations and the control at the stated observation interval. Continuous temperature
monitoring established a temperature range of 18 - 20 °C throughout the exposure period.
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Table3.  Concentrations of TAME messureci in replicate (A.B) test
mmmmm&mmwm
~(Daphnia megne).

Measured Concentration (mg AJA)

Mean Measured
Concentration®
8 8 (mg A.LA)

120 120 120 (7.1)

80 83 (5.6)
51 55 (4.6)
28 28 (0.74)
14 15 (5.1)

< 040 < 0.40

784 570
(695)° (695)

295 211
(248) (249)

57.9 433
(49.7) (49.7)

Mean measured concentrations are presented with the standard deviation in parentheses and were
calculated using the unrounded malyﬁcalvalueandnotmerounded(twosugmﬁcamﬁgures) values
nracantad in thie tahle

P QC ~ Quality Control sample.
Value in parentheses represents the nominal fortified concentration for the corresponding QC sample.







Based on mean measured concentrations of TAME (as active ingredient).

Corresponding 95% confidence interval is presented in parentheses.

ECS0 value empirically estimated as greater than the highest concentration tested.

ECS0 value estimated by nonlinear interpolation; 95% confidence interval caiculated by binomial
probability.

Springborn Laboratories, Inc.
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Coordinator, Data Date
Management and Reporting Unit

This final report has been signed in accordance with SU SOP No. 4.3.07(1).




~ Meen Recovery: 807 3 23%
- The minimum detectable concentration was 0.026 mg/L for a 5.00 mi. sample which is the lowest standard
used in the polynomial .
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" Teble2A.  Anslytical results for the recovery of TAME from fiitered

Nominal Percont
Concentration Purged Recovered Recovered
(mpAL) (mi) (mgl) %)

5.00 96.3

5.00
5.00
5.00

5.00
5.00
4.18 5.00

0.020 5.00
0.026 5.00
0.026 $.00

Control 5.00
Control 5.00
Control 5.00

Mean Recovery: 104 3 11%

The rinimum detectable concentration was 0.026 mg/L for a 5.00 mL sample wiiich is the lowest
calidralion standard used in the polynomial fit.




" MM 102 5% (10)‘
mmmmmmhaswummammmm
B used in the mw anﬂnh.
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REVISED FINAL DRAFT REPORT ACCEPTANCE

The revised final draft report from the study titled, *Tert-Amyl
Methyl Ether (TAME) - Acute Toxicity to Daphnids Under rlow-
Through Conditions" was reviewed today by API QA. All items
requiring attention as noted in the QA audit report have been .
addressed. The report may now be considered final.




