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SUMMARY 

SPONSOR: 3M Corporation 

TEST SUBSTANCE: PFOS 

WILDLIFE INTERNATIONAL LTD. PROJECT NO.: 454-103 

STUDY: PFOS: A Dietary LC50 Study withthe Northern Bobwhite 

RESULTS: .?;The dietary LCS0 value for nolthem bobwhite exposed to PFOS was 

determined to be 220 ppm a.i. with a 95% confidence interval of 164 ppm 

~i. to 289 ppm a.i. The slope of the concentration-response curve was 

7.005 ~nd the ehi-squaro value was 0.023. The no mortality eonevatration 

was 73.2 ppm a.i. Based upon treatment related mortality, signs of 

toxicity and effects upon body weight gain at the 146 ppm aj. test 

concentration, the no-observed-effect concentration was 73.2 ppm a;i. 

TEST DATES: Hatch - April !2, 1999 

Acclimation-April 12-22, 1999 

Experimental Start -April 22, 1999 

Experimental Termination- May 14, 1999 

NOMINAL TEST 
CONCENTRATIONS: 

TEST ANIMALS: 

AGE TEST ANIMALS: 

0, 18.3, 36.6, 73.2, 146, 293, 586 and 1171 ppm a.i. 

Northern Bobwhite (Colinus virginianus) 

10 days of agoat test initiation 

SOURCE TEST ANIMALS: Wildlife International Ltd. Production Flock 
8598 Commerce Drive 
Easton, Maryland 21601 

STUDY COMPLETION: April 26, 2000 
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INTP~ODUCTION 

This study was conducted by Wildlife International Ltd. for 3M Corporation at the Wildlife 

International Ltd. avian toxico!ogy facility in Easton, Maryland. The in-life portion of the test was 

conducted from April 22, 1999 to May 14, 1999. Raw data generated at Wildlife International Ltd. 

and a copy of the final report are filed under Project Number 454-103 in archives located on the 

Wildlife International Ltd. site. 

OBJECTIVE 

The objective of this study was to evaluate the toxicity of a test substance to the Northern Bobwhite 

(Colinus virginianus) administered through the diet for five days. An LC50 value will be calculated, 

if possible. 

MATERLM, S AND METHODS 

The methods used in conducting this study are based upon procedures specified in the U.S. 

Environmental Protection Agency Series 850 - Ecological Effects Test Guidelines OPPTS Number 

850.2200 (1), Section 71-2 of the Environmental Protection Agency’s Registration Guidelines, 

Pesticide Assessment Guidelines, FIFRA Subdivision E, Hazard Evaluation: Wildlife and Aquatic 

Organisms (2); OECD Guideline 205, Guideline for Testing of Chemicals, Avian Dietary Toxicity 

Test (3); and upon ASTM Standard E857-87, "Standard Practice for Conducting Subacute Dietary 

Toxicity Tests with Avian Species" (4). 

Test Substance 

The test substance was received from 3M Corporation on October 29, 1998 and was assigned 

Wildlife International Ltd. Identification Number 4675 upon receipt. The test substance was white 

powder identified as: FC-95; Lot No.:217. The reported purity o£the test substance was 98.9%, with 

an expiration date of 2008. Following test termination, the test material was reanalyzed. The results 

of reanalysis indicate a test substance purity of 90.49%. All test concentrations have been adjusted to 

reflect the purity reported on the new Certificate of Analysis (Appendix I). The test substance was 

stored under ambient conditions. 

The intemal standard was received from 3M Corporation on July 2, 1998 and was assigned 

Wildlife hltemational Ltd. identification number 4526 upon receipt. The internal standard, a granular 

2800.0008 
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material, was identified as: 1H, 1H, 2H, 2H Perfluomoctane Sulfonie Acid, Chemical Abstract 

Number: 27619-97-2. The standard was stored under ambient conditions. 

Treatment Groups 

The test consisted of a geometric series of seven test concentrations and a control group. Thirty 

northern bobwhite chicks were assigned m the control group and ten northern bobwhite chicks were 

assigned to each of the treatment groups. The birds were sorted by weight, then chosen 

indiscriminately from within each represented weight class for placement into control and treatment 

groups. The birds were housed in brooding pens containing five chicks each. Nominal dietary 

concentrations used in this study were O, 18.3, 36.6, 73.2, 146, 293, 586 and 1171 parts per million 

active ingredient (ppm a.i.) of PFOS. The dietary concentrations were established based upon known 

toxicity data and information supplied by the Sponsor. 

Each group was fed the appropriate test or control diet for five days. During the exposure period 

the control group received untreated feed. Following the five-day exposure period all groups were 

given untreated basal diet for three days. On Day 8, half of the surviving treatment and control birds 

were euthanized and liver tissue, blood, and bile samples were collected for analysis. The remaining 

birds were fed basal ration until Day 22. On Day 22, these birds were euthanized and also sampled 

for liver weight, blood, and bile. 

Duration of the Test 

The primary phases of this test and their durations were: 

1. Acclimation - 10 days. 

2. Exposure - 5 days. 

3. Post-exposure observation - 3 or 17 days 

Test Birds 

All northern bobwhite (Colinus virginianus) were 10 days of age and appeared to be in good 

health at initiation of the test. The birds were obtained from Wildlife International Ltd. Production 

Flock, Easton, MD and were hatched on April 12, 1999. Birds ranged in weight from 18 to 23 grams 

at test initiation. The birds used in this study were immature and could not be differentiated by sex. 

2800.0009 
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All birds were from the same hatch, pen-reared and phenotypically indistinguishable from wild birds. 

All birds were acclimated to the caging and facilities from the day of hatch until initiation of the test. 

Animal Diet 

Throughout acclimation and testing all test birds were fed a game bird ration formulated to 

Wildlife International Ltd.’s specifications (Appendix II). The chicks were given a vitamin 

supplement in their water from the day they were hatched until the initiation of the test. Water from 

the town of Easton public water suppIy, and feed were provided ad libimm during acclimation and 

testing. The birds received no form of antibiotic medication during acclimation or testing. 

Diet Preparation 

The test substance was mixed directly into the ration. Mixing was done with a Hobart mixer 

(Model Number AS200T). All dietary test concentrations were adjusted to 100% PFOS based upon 

the reported purity of the test substance. All dietary concentrations and the LC50 value are reported 

as ppm a.i. in the diet. Nominal dietary test concentrations used in this study were 18.3, 36.6, 73.2, 

146, 293, 586, 1171 ppm a.i. (Appendix IV). 

Diet Sampling 

Samples of the test diets were collected to verify the test concentrations administered and to 

confirm the stability and homogeneity of the test substance in the diets. Homogeneity of the test 

substance in the diet was evaluated by collecting six samples from the 18.3 ppm a.i.a.i, test diet and 

six samples from the 1171 ppm a.i. test diet at preparation on Day 0. Homogeneity samples were 

collected from the top, rniddle and bottom of the le~ and right sections of the mixing vessel. The 

homogeneity samples also served as verification samples. One verification sample was collected 

fxom the control diet and two verification samples were collected from each remaining treatment 

group at preparation on Day 0. At the end of the exposure period (Day 5), one sample was collected 

from the control and two samples were collected from each treatment group to determine stability of 

the test substance in the diet under test conditions. The stability samples were collected from feed 

remaining in the feeders after being at ambient test pen conditions for five days. Samples were 

transferred immediately to Wildlife International Ltd. analytical chemistry. 

2800.0010 
3MA00233965 
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Analytical Method 

The method used for the analysis of the avian diet samples was based upon methodology 

developed at Wildlife International Ltd. and entitled "’Method Outline for the Determination of PFOS 

in Avian Feed". 

Avian diet samples were extracted with methanol. Methanol was added to a requisite quantity of 

feed contained in a French-square glass bottle. Bottles were capped and shaken on a shaker table. 

Samples were vacuum filtered using qualitative filter paper. The retained feed was rinsed three times 

with methanol into the filtrate. The filtrate was transferred Co a volumetric flask and brought to 

volume with methanol. As appropriate, samples were further diluted with methanol. Each sample 

then was diluted with a 50% methanol : 50% NANOpure® water solution containing 0.I00 mg 4H 

PFOS (internal standard)/L and 0.05% formic acid (v/v) so that they fell within the calibration range 

of the PFOS methodology. A method flowchart is provided in Appendix III, Figure 1. 

Concentrations of PFOS in the standards and samples were determined by reversed-phase high 

performance liquid chromatography using a Hewlett-Packard Model 1100 High Performance Liquid 

Chromatograph (HPLC) with a Perkin-Elmer API 100LC Mass Spectrometer equipped with a Perkin- 

Elmer TurbolonSpray ion source. HPLC separations were achieved using a Keystone Betasil Cls 

analytical column (100 mm x 2 ram I.D., 3 lxm particle size), The instrument parameters are 

summarized in Appendix 11I~ Table 1. 

Calibration standards of PFOS prepared in a 50% methanol ¯ 50% NANOpure® water solution 

containing 0.100 mg 4H PFOS (internal standard)/L and 0.05% formic acid (v/v), ranging in 

concentration from 0.00229 to 0.0457 mg a.i./L were analyzed with the samples. The same and most 

prominent peak response for PFOS was utilized to monitor PFOS in all calibration, quality control, 

and study samples. No attempt was made to quantify PFOS on the basis of individual isomeric 

components. Linear regression equations were generated using peak area response ratios (PFOS ¯ 

intemal standard) versus the respective concentration ratios (PFOS ’ internal standard) of the 

calibration standards. A typical calibration curve is presented in Appendix III, Figure 2. The 

concentration of PFOS in the samples was determined by substituting the peak area response ratios 

into the applicable linear regression equation. Representative ion chromatograms of low and high 

calibration standards are presented in Appendix III, Figures 3 and 4, respectively. 

2800.00~ 

3MA00233966 



Wl LDLI FE I NTER NATI O NAL, LTD 

- 12- 

PROJECT NO.: 454-103 

The method limit of quantitation (LOQ) for these analyses was set at 1.15 ppm a.i. calculated as 

the product of the lowest calibration standard analyzed (0.00229 mg a.i./L) and the dilution factor of 

the matrix blank samples (500). 

Two matrix blank samples were analyzed to determine possible interferences. No interferences 

were observed at or above the LOQ during sample analyses (Appendix III, Table 2). An interference 

in the feed appeared at approximately the same retention time as the peak of interest but it was we!1 

below the LOQ. A representative chromatogram of a matrix blank is presented in Appendix III, 

Figure 5. 

Avian diet was fortified at 4.57, 183 and 1830 ppm a.i. and analyzed concurrently with the 

samples to determine the mean procedural recovery (Appendix III, Table 3). Sample concentrations 

were not corrected for the mean procedural recovery of 94.7%. A representative chromatogram of a 

matrix fortification is presented in Appendix III, Figure 6. 

An example calculation is presented for .*ample number 454-103-2, nominal concentration of 

18.3 ppm a.i. in avian diet. 

Initial Weight: 10.0 g 

Final Vohmae: 200 mL 

Dilution Factor: 100 (intermediate dilution factor × final dilution factor) 

PFOS Peak Area: 113568 

Internal Standard Peak Area: 413160 

Peak Area Ratio: 0.2749 

Calibration curve equation. 

Slope: 2.77397 

Intercept: 0.01894 

Curve is weighted (l/x). 

(Peak area ratio - (Y-intercept)) × I.S, Concentration 
PFOS (rag a.i.iL) at instrument = 

Slope 

2800.0012 
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(0.2749 -- 0.01894) × 0.100 mg/L 

2.77397 

= 0.00923 mg a.i./L 

Note: I.S. = internal standard. 

PFOS (ppm a.i.) in sample 
PFOS (rag a.i./L) at instrument x Final Volume (L) x Dilution Factor 

Initial Weight (Kg) 

0.00923 x 0.200 x 100 

0.01 

18.5 ppm a.i. 

Percent of Nominal Concentration 
PFOS (ppm a.i.) in sample 

PFOS (ppm a.i.) nominal 

18.5 
x 100 = 101% 

18.3 

× 100 

Housing and Environmental Conditions 

During acclimation and testing, all birds were housed indoors in batteries o£ thermostaticalIy 

contro!led brooding pens manufactured by Beacon Steel Products Co. (Model No. B735Q). Each pen 

had floor space that measured approximately 72 X 90 cm. Ceding height was approximately 23 cm. 

External walls, ceilings and floors were constructed of galvanized steel wire and sheeting. Birds were 

sorted by weight, then chosen indiscriminately from within each represented weight class for 

assignment to pens. Each group of birds was identified by pen number and test concentration. 

Individual birds were identified by leg bands. 

During the test the average temperature in the brooding compartment of the pens was 38°C * 2°C 

(SD). Average ambient room temperature for this study was 27.3°C + 1.2°C (SD) with an average 

relative humidity of 31% + 14% (SD). The photoperiod (maintained by a time clock) was sixteen 

hours of light per day during acclimation and throughout the test. The light source was fluorescent 

lights which closely approximate noon-day sunlight. The birds were exposed to an average of 

2800.0013 
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approximately 139 lux of illumination. Housing and husbandry practices were based on guidelines 

established by the National Research Council (5). 

Observations 

During acclimation all birds were observed daily. Birds exhibiting abnormal behavior or physical 

injury were not used. Following test initiation and continuing until termination, all birds were 

typically observed at least twice daily. A record was maintained of all mortality, signs of toxicity, 

and abnormal behavior. 

Animal Body Weights/Feed Consumption 

Individual body weights were measured at the initiation of the test, on Day 5, Day 8, and on 

Days 15 and Day 22 for all remaining birds. Average feed consumption values during the exposure 

period (Days 0-5) and the post-exposure observation period (Days 6-8) were determined by pen for 

each treatment group and the control group. Additionally, feed consumption was determined for 

Days 8-15 and 15-22 for the remaining treatment and control birds. Feed consumption was 

determined by measuring the change in the weight of the feed presented to the birds over a given 

period of time. The accuracy of feed consumption values may have been affected by the unavoidable 

wastage of feed by the birds. 

Gross Necropsy 

All test birds that died during the course of the test and all birds remaining at the termination were 

subjected to a gross necropsy. Additionally, livers were weighed and liver tissue, blood, and bile 

were collected from birds euthanized on Day 8 and 22, and when possible from those that died during 

the course of the study. 

Statistical Analyses 

Mortality data were analyzed using the computer program of C.E. Stephan (6). The program was 

designed to calculate the LC50 value and the 95% confidence interval by probit analysis, moving 

average method or the binomiai probability method (7,8,9). In this study, the LC50 value was 

determined using the probit method. The slope of the concentration-response curve and results of the 

goodness of fit test are reported. Body weight data were compared by Dunnett’s test using 

TOXSTAT software (10,11). No statistical analyses were applied to feed consumption data. 

2800.0014 
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RESULTS 

Diet Analysis 

Avian diet samples were collected from the 18.3 and 1171 ppm a.i. test concentrations and 

analyzed to evaluate homogeneity of the test substance in the avian diet. The analysis of these 

samples also served as verification of test substance concentrations. Resulting mean measured 

concentrations, standard deviavions and coetticients of variation (CV) for these test concentrations 

were 19.5 + 2.13 ppm a.i. (CV = 10.9%) and 1196 + 70.2 ppm a.i. (CV = 5.87%), respectively 

(Appendix Ill, Table 4). Control avian diet samples collected during the test showed no interferences 

abeve the LOQ Samples collected during the test to verify the 36.6, 73.2, 146, 293 and 586 ppm a.i. 

test substance concentrations had mean measured concentrations of 40.2, 74.5, 174, 291 and 

537 ppm a.i., respectively. These values represented 110, 102, 119, 99.3 and 91.6% of the nominaI 

concentrations, respectively (Appendix III, Table 5). Analysis of avian diet samples collected from 

feeders atler being held at ambient temperature for five days averaged I!31, 122, 104, 101, 109, 114 

and 102% of the Day 0 values for the 18.3, 36.6, 73.2, 146, 293, 586 and 1171 ppm a.i. test substance 

concentrations, respectively (Appendix III, Table 6). A representative chromatogram of a test sample 

is shown in Appendix III, Figure 7. 

Mortalities and Clinical Observations 

One incidental mortality occurred in the control group during the course of the study (Table 1 and 

Appendix V). On the morning of Day 5, one bird was noted with a broken leg and was subsequently 

enthanized on Day 6. Additionally, two birds in the control group were intermittently noted with foot 

lesions associated with cage mate aggression. Otherwise, all control birds were normal in appearance 

and behavior throughout the test. 

No treatment related mortalities or overt signs of toxicity were observed in the 18.3, 36.6, or 

73.2 ppm a.i. treatment groups. One bird in the 18.3 ppm a.i. treatment group was noted as lame from 

Day 6 through Day 8, and blood of undetermined origin was noted o1~ the ut~derside of one bird from 

the 73.2 ppm a.i. treatment group on Day 22. Other~vise, all birds in the 18.3, 36.6 and 73.2 ppm a.i. 

treatment groups were normal in appearance and behavior throughout the test period. 

2800.0015 
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There was 11% (1 of 9) mortality in the 146 ppm a.i. treatment group, 80% (8 of 10) mortality in 

the 293 ppm a.i. treatment group and 100% (10 of 10) mortality in the 586 and 1171 ppm a.i. 

treatment groups. In the 146 ppm a.i. treatment group, one bird was euthanized on Day 3 after 

sustaining a broken leg. This incidental mortality was not used in the calculation of the LCS0 value. 

Additionally, there was one treatment-related mortality in the 146 ppm a.i. treatment group, a bird 

found dead on the morning of Day 7. Clinical signs of toxici~j were observed in this treatment group 

on Day 5, when two birds displayed wing droop. All other birds at this test concentration were 

normal m appearance and behavior for the duration of the test. 

In the 293 ppm a.i. treatment group there were eight treatment-related mortalities, occurring on 

Days 5, 6 and 7. Signs of toxicity were first observed on the morning of Day 4 and continued to be 

exhibited through the morning of Day 8 for the single bird euthanized on Day 8, and through the 

afternoon of Day 8 for the single bird surviving until Day 22. Signs of toxicity included a ruffled 

appearance, reduced reaction to stimuli (sound and motion), lethargy, wing droop, loss of 

coordination, lower limb weakness and convulsions. The single remaining bird appeared to have 

recovered and was normal in appearance and behavior from the afternoon of Day 9 until test 

termination. 

In the 586 ppm a.i. treatment group mortalities were first noted on Day 3 and continued to be 

observed through Day 7, at wb2ch point all birds had died. Overt signs of toxicity were first observed 

on the afternoon of Day 2 and continued through the morning of Day 7, when the final birds were 

found dead. Signs of toxicity observed among birds in the 586 ppm a.i. treatment group included a 

ruffled appearance, reduced reaction to stimuli (sound and motion), lethargy, depression, wing droop, 

loss of coordination, lower limb weakness, lower limb rigidity, prostrate posture, and convulsions. 

In the 1171 ppm a.i. treatment group 100% mortality had occurred by the morning of Day 4. 

Signs of toxicity in the 1171 ppm a.i. treatment group were first observed on the afternoon of Day 2, 

with the first mortalities noted on the morning of Day 3. Signs of texicity observed prior to death 

included a ruffled appearance, reduced reaction to stimuli (sound and motion), lethargy, depression, 

loss of coordination, wing droop, and lower limb weakness and rigidity. 

2800.0016 
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Body Weight and Feed Consumption 

When compared to the control group, there were no apparent treatment related effects upon body 

weight among birds m the 18.3, 36.6 or 73.2 ppm a.i. treatment groups. However, there was a 

concentration responsive reduction in body weight gain or body weight loss in the 146, 293 and 586 

ppm a.i. treatment groups during the exposure period (Days 0-5) (Table 2 and Appendix VI). 

Differences from the control group were statistically significant at p < 0.05 forthe 146 ppm a.i. level 

and at p<0.01 for the 293 and 586 ppm a.i. levels. A statistically significant (p<0.01) reduction in 

body weight gain continued to be observed at the 146 ppm a.i. test concentration through Day 8 of the 

study. At the 293 ppm a.i. concentration a statistically significant (p<0.01) mean weight loss 

continued through Day 8 of the study and a marked reduction in weight gain was noted through Day 

15 of the study. Due to total mortality, body weight effects could not be determined for the 1171 ppm 

a.i. level during the exposure period or for the 586 and 1171 ppm a.i. treatment groups for post- 

exposure period. 

There were no apparent treatment related effects upon feed consumption at the 18.3, 36.6, 73.2 or 

146 ppm a.i. test concentrations (Table 3 and Appendix VII). However, a reduction in feed 

consumption was noted at the 293, 586 and 1171 ppm a.i. treatment groups during the exposure 

period (Days 0-5). There were no treatment-related effects on feed consumption in any of the 

surviving treatment groups during the Day 6-8 post-exposure period. In the 293 ppm a.i. treatment 

group only one bird survived to Day 22. The reduction in feed consumption observed at the 293 ppm 

a.i. test concentration during both the Day 8-15 and 15-22 post-exposure periods was the result of 

having only one bird in the pen, and was not considered to be treatment related. 

Gross Necropsy 

During the course of the test, all birds that died were subjected to a gross necropsy. Necropsy 

results for birds found dead were similar. Common observations included thin condition, loss of 

muscle mass, altered spleen color, autolysis of tissues and pale organs. Details of the necropsy 

findings are presented in Table 4. 

Hail of the surviving birds were subjected to gross necropsy on Day 8 and the remaining birds 

were neeropsied on Day 22, folio_wing test termination. On Day 8, one bird in the 73.2 ppm a.i. 

treatment group was noted with a slightly pale liver. Due to the isolated nature of this finding, it was 

2800.0017 
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not considered to be related to treatment. The single bird euthanized from the 293 ppm a.i. treatment 

group was observed at necropsy to have with a lack of muscle mass and general thinness. Since these 

findings correlated with an impact upon body weight noted at this concentration, the findings were 

considered to be treatment related. Necropsy results were unremarkable for all other birds euthanized 

on Day 8. Similarly, Day 22 necropsy findings were unremarkable for all birds. 

CONCLUSION 

The dietary LCS0 value ~or northern bobwhite exposed to PF0g was determined to be 220 ppm a.i. 

with a 95% confidence interval of 164 ppm a.i. to 289 ppm a.i. The slope of the concentration- 

response curve was 7.005 and the ehi-square value was 0.093. The no mortality concentration was 

73.2 ppm a.i. Based upon treatment related mortality, signs of toxicity and effects upon body weight 

gain at the 146 ppm a.i.a.i test concentration, the no-observed-effect concentration was 73.2 ppm a.i.. 

2800.0018 
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TABLE 1 

Cumulative Mortality from a Northern Bobwhite Acute Dietary Toxicity Study with PFOS 

Experimental 
Group 

No. Dead Per No. Exposed 
Exposure Period 

No. Dead Per No. Exposed 
Post-Exposure Period 

(ppm a.i.) Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 t 

Control 

0 0/30    0/30    0/30    0/30    0/30    0/30 1/30 1/30 1/30 

Treatment 

18.3 0/10 0/10 0/10 0110 0/10 0/10 0/10 0/10 0/10 

36.6 0/10 0/10 0/10 0/10 0/10 0110 0110 0110 0/10 

73.2 0/10 0/10 0/10 0f10 0!10 0/10 0/10 0/10 0/10 

146 0/10 0/10 0/I0 1/102 0/9 0/9 0/9 119 1/9 

293 0/10 0/10 0110 0!10 0/10 2!10 4/10 8/10 8J10 

586 0/10 0/10 0/10 1/10 2/10 5/10 8/10 10/10 10/10 

1171 0/10 0/10 0/10 3110 10/10 10/10 10/10 10/10 1~/10 

The LC50 value was calculated to be 220 ppm a.i. with a 95% confidence interval of 164 ppm a.i. to 289 t, pm a.i.. 
~ - No mortalities occurred in any of the control or treatment groups from Day 8 to Day 22. 
2 _ Bird euth~nized on day 3 aRer sustaining a broken leg. 

2800.0020 

3MA00233975 



Wl LD L! FE INTERNATIONAL, L-n::) PROJECT NO.: 

-21 - 

454-103 

TABLE 2 
Page 1 

Mean Body Weight (g) from a Northern Bobwhite Acute Dietary Toxicity Study with PFOS 

Experiment~l 
Group 

(ppm a.i.) 

Control 
0 

Exposure Period Post-Exposure Period 
Changet Change~ Total 

Day 0 Day 5 Day 0-5 Day 8 Day 5-8 Change1 

Mean 20 30 10 38 8 18 
SD 1 4 3 5 2 4 

Treatment 

18.3 Mean 
SD 

36.6 Mean 
SD 

73.2 Mean 
SD 

146 Mean 
SD 

293 Mean 
SD 

586 Mean 
SD 

1171 Mean 
SD 

21 31 11 40 9 20 
1 4 3 5 2 3 

20 31 11 39 8 19 

2 3 2 3 1 2 

20 30 9 37 7 16 
1 2 1 3 1 2 

20 27* 7* 33* 6** 13"* 
2 3 3 3 2 4 

20 18"* -2** 18"* -2** -1"* 

1 2 2 4 4 5 

20 16"* -4** 
1 2 2 

2O 
1 

1Mean change is calculated separately from the mean body weights using individual body weights (See Appendix VI). 
(-) = No data available due to mortality. 
*Statistically different from the control group at p < 0.05 (Durmett’s t-test). 
**Statistically different from the control group at p < 0.01 (Dunnett’s t-test). 

2800.0021 
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TABLE 2 
Page 2 

Mean Body Weight (g) from a Northern Bobwhite Acute Dietary Toxicity Study with PFOS 

Experimental Post-Exposure Period 
Group 

(,ppm a.i.) Changet Change~ Total 

Day 8 Day 15 Day 8-15 Day 22 Day 15-22 Change1(8-22) 

Control 
0 Mean 37 59 23 82 22 45 

SD 6 10 5 13 3 8 

Treatment 

18.3 Mean 40 68 24 87 23 47 

SD 6 8 3 7 3 3 

36.6 Mean 38 65 26 89 24 50 

SD 3 5 2 7 2 4 

73.2 Mean 35 60 24 79 20 44 

SD 3 4 2 4 2 2 

146 Mean 34* 58 24 79 21 45 

SD 3 3 1 2 2 1 

293 Mean 21 35 14 55 20 34 

SD 

586 Mean 
SD 

1171 Mean - - 
SD - - - 

tMean change is calculated separately from the mean body weights using individual body weights (See Appendix VI). 
2n=l. could not be evaluated statistically with Dunnett’s t-test. 
(-) = No data available due to mortality. 
*Statistically different fi:om the control group at p < 0.05 )(Dunnett’s t-test). 

2800.0022 
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TABLE 3 
Page 1 

Mean Feed Consumption (g/bird/day) from a Northem Bobwhite Acute Dietary 
Toxicity Study with PFOS 

Experimental 
Group 

(ppm a.i.) 

Control 

Exposure Period Post-Exposure Period 

Day 0-5 Day 6-8 

0 Mean 9 10 

SD 2 2 

Treatment 

18.3 9 11 

36.6 8 12 

73.2 10 13 

146 9 10 

293 5 9 

586 6 19 

1171 4 

(-) = No data available due to mortality. 
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TABLE 3 
Page 2 

Mean Feed Consumption (g/bird/day) from a Northern Bobwhite Acute Dietary 
Toxicity Study with PFOS 

Experimental 
Group 

(ppm a.i.) Post-Exposure Period 

Day 8-15                Day 15-22 

Control 

Mean 9 13 
SD 2 1 

T~catment 

18.3 

36.6 

73.2 

146 

293 

586 

1171 

10 12 

14 15 

13 15 

11 14 

8 9 

(-) = No data available due to mortality. 
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TABLE 4 
Group Gross Pathological Observations 

from a Northern Bobwhite Acute Dietary Toxicity Study with PFOS 

Birds that died during the course ofttae study 

Finding Control 146 

N=I N =2 

Male, Female, and Undetermined 
PPM A.I. 

293 586 1171 

N =8 N =10 N =10 

Abdominal cavity, some autolysis 0 0 2 2 4 

Abdominal cavity, autolysis throughout 0 0 0 1 1 

Crop, empty 0 0 2 5 2 

Emaciated 0 0 2 5 8 

Fractured leg 1 1 0 0 0 

G.I. tract empty 0 0 1 1 0 

Gizzard contents bile stained 0 0 2 5 I 

Heart, anterior portion mottled white cotor 0 0 1 o 0 

Heart, pale 0 0 0 2 1 

Intestinal contents tar-like 0 0 0 2 0 

Keel, prominent 0 0 1 3 10 

Kidneys, pale 0 0 0 2 0 

Liver, pale and mottled 0 1 0 .0 
0 

Loss of muscle mass 0 0 4 7 9 

Muscular-skeletal, pale 0 1 0 0 0 

Small in stature 0 0 3 0 0 

Spleen, black 0 0 0 1 0 

Spleel~, dark 0 0 0 0 2 

Spleen. grey 0 " 0 0 1 0 

Spleen, grey-brown 0 0 0 0 1 

Spleen, pale 0 0 1 0 1 

Spleen, small 0 0 0 0 1 

Spleen, small and pale 0 " 0 0 3 0 

Thin 0 0 0 4 2 

Not Remarkable 0 0 1 0 0 

2800.0025 
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APPENDIX I 

Certificate Of Analysis 
1~C-95, Lot 217 

Mar~h 9~ 2000 
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APPENDIX II 

DIET FORMULATION 
WILDLIFE INTERNATIONAL LTD. GAME BIRD RATION1 

INGREDIENTS PERCENT (%) 

Fine Com Meal 44.83 

Soy Bean Meal, 48% Protein 30.65 

Wheat Midds 6.50 

Protein Base 6.00 
Agway Special, 60% Protein 4.00 
Alfalfa Meal, 20% Protein 3.00 
Dried Whey 2.50 
Ground Limestone 0.90 
Eastman CalPhos 0.60 
M~thiortine Premix + Liquid 0.35 

Vitamin and Mineral Premix (see below) 0.32 

GL Ferm (Fermateo)2 0.25 
Salt Iodized 0.10 
Total 100.00 

VITAMIN AND MINERAL PREMIX AMOUNT ADDED PER TON 

Vitamin D3 2,000,000 I.C.U. 
Vitamin A 7,000,000 LU. 
Riboflavin 6 grams 

Niacin 40 grams 
Pantothenic Acid 10 grams 

Vitamin B12 8 mgs 

Folic Acid 600 rags 

Biotin 64 mgs 
Pyridoxine 1.2 grams 
Thiamine 1.2 grams 
Vitamin E 20,000 I.U. 
Vitamin K (Menadione Dimethylpyrimidinol Bisulfite) 5.8 grams 
Manganese 102 grams 
Zinc 47 grams 
Copper 6.8 grams 

Iodine 1.5 grams 

Iron 51 grams 

Selenium 182 mgs 

1The guaranteed analysis is a minimum of 27% protein, a minimum of 2.5% crude fat and a maximum 
of 5% crude fiber. 

2Fermentation By-Products (Source of Unidentified Growth Factors). 

2800.0028 
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ANALYTICAL COLUMN: 

O~NTEMPE~TURE: 

STOP TIME: 

FLOW RATE: 

MOBILE PHASE: 

INJECTION VOLUME: 

PFOS RETENTION TIME: 

INTERNAL STANDARD 
RETENTION TIME: 

PFOS MONITORED MASS: 

INTERNAL STANDARD 
MONITORED MASS: 

APPENDIX III 

Table 1 

Typical LC/MS Operational Parameters 

Hewlett-Packard Model 1100 High Performance Liquid Chromatograph with 
a Perkin-Elmer API 100LC Mass Spectrometer equipped with a Perkin-Elmer 
TurboIonSpray ion source. Operated in selective ion monitoring mode 

Keystone Betasil C~8 colunm (100 mm x 2 mm I.D., 3 gan particle size) 

30°C 

10.0 minutes 

0.220 mL/minute 

72.0% Methanol : 28.0% NANOpure® Water containing 0.1% Formic Acid 

25.0 ~L 

Approximately 7.0 minutes 

Approximately 4.8 minutes 

498.6 ainu 

426.7 ainu 

2800.0030 
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APPENDIX IlI 

Table 2 

Matrix Blanks Analyzed Concurrently During Saml~le Analysis 

Sample 

Number 
(454-103-) Type 

MAB- 1 Matrix Blank 

Measured Concentration of 
PFOS~ 

(ppm a.i.) 

< LOQ 

MAB-2                   Matrix Blank                         < LOQ 

- ~ The limit of quantitation (LOQ) was 1.15 ppm a.i. based upon the product of the lowest calibration standard 
nnzlyzed (0.00229 mg a.i./L) and the dih,tion factor of the matrix blank samples (500). 

2800.0031 
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Table 3 

Matrix Fortifications Analyzed Concurrently During Sample Analysis 

Concentrations of PFOS 

Sample Number (ppm a.i.) Percent 

(454-103 -) Fortified Measured Recovered 

MAS-1A 4.57 4.54 99.2 

MAS-4A 4.57 4.79 105 

MAS-2 183 176 96.1 
MAS-5 183 162 88.3 

MAS-3 1830 
MAS-6 1830 

1576 86.1 
1716 93.7 

Mean = 94.7 
Standard Deviation = 6.99 

CV = 7.38 
N= 6 

Note: Results and corrections for new test substance purity were generated using MacQuan version 1.5 software 
and manual calculations. Values have been rounded for reporting purposes. 

2800.0032 
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METHOD OUTLINE FOR THE ANALYSIS OF PFOS 
IN AVIAN DH~T 

Prepare matrix fortification samples in the desired avian feed stock using the dry mix technique. 

Dry Mix Technique 

For the high-level matrix fortification sample, weigh the requisite qumtity of Wildlife International Ltd. (WIL) ration into a weigh boat. 

Weigh the requisite quantity of test substance (PFOS) into a beaker. 

Add ½ of the WIL ration and the te~t substance to a larger beaker. 

Rinse the beaker that contained the PFOS with small portions of the remaining ration and ~rmasf’er all portions to the larger beaker. 

Mix the contents ofthe larger beaker well and tr0msfer the mixRtre to a Waxing blender. 

Blend the mixlure for ~5 minutes stopping at 1 minute intervalz to scrape dovm the zides of the Mender. 
During the third interval transfer the fort~ed feed to a beaker, mix well and return the mixture to the blender to complete mixing in the 

specified time. 

Prepare the next two matrix fortlfieation levels by eeria| dilutions. 

Follow the same procedure described for the high-level matrix fortification except weigh the appropriate quantity of fortified matrix (kigh ~r 

mid-level) raffler than the test substan¢,. 

Weigh 10-g samples ofthe matrix blank, matrix fortification and test samples into weigh boats and transfer to 16-oz. French-square glass 

bottles. Record the weights. 

For each sample, measure 100 mL~ of methanol with a graduated cylinder and transfer volume to the French-square bottle. 

Cap bottles and place on shaker ~able. Allow.the samples to shake for a minimum of 30 minutes at 250 rpm. 

Vacumn filter each sample with qualitative filter paper and rinse retained feed 3 time~ with methanol Inlo tho filtrate. 

Tram£er the filtrate to a 200-mL volumetric flask and bring the flask to volume with methanol. 

Prepare appropriate dilution(s) to bring final con~ntration into the calibration range of the LCMS methodology. 
Use methanol for intermediate dilutions, if required. 

I~, ~ It fi,~M ct;h,t;t~,, ,,~ ~;oo/~ m~lhannl : gOo/~ NlAMOnur~ water solution conlalnlncr O. 100 m~ 4H PFOS (internal standard3/L 

and 0.05% formic acid (v/v). 

Ampulate and submit samples for LC/MS analysis. 

Figure 1. Analytical method flowchart for the analysis of PFOS in avian diet. 

2800.0036 
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Figure 2. A typical calibration curve for PFOS. Slope = 2.77397; Intercept = 0.01894; r = 0.9981. 
Curve is weighted (l/x). 
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Figure 3. A representative ion chromatogram of a low-level (0.00229 mg a.i./L) PFOS standard. 
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Figure 4. A representative ion chromatogram of a high-level (0.0457 mg a.i./L) PFOS standard. 
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Figure S. ¯ A representative chromatogram of a matrix blank sample (454-103-MAB-I). 

The arrow indicates the retention time of PFOS. 

2800.0040 
3MA00233995 



WILDLIFE INTERNATIONAL, LTD PROIECT NO.: 454-103 

-41 - 

APPENDIX HI 

100" 

9O" 

8O" 

7O- 

4~ 

166 

144 

intensity: 6238 cps 

24 122 213 

31 61 91 121 151     181     211 Scan 
1.30    2.55 3.81 5.06 6.32    7,57    8.83 Time 

Figure 6. A representative chromatogram of a matrix fortification sample (454-103-MAS-1A). 

2800.0041 
3MA00233996 



WILDLIFE INTERNATIONAL, LTD PROJECT NO.: 454-103 

- 42 - 

APPENDIX III 

lOO- 

9O- 

80- 

7o- 

60- 

50- 

4(> 

3(> 

2(7 

1(> 

o 

145 

2..4 4s 63 ~4 
tLa /*J~__.~ 

120 2.55 8.81 5.06 6.82 

67 

Intensity: 7248 cps 

197    229 

181     211 Scan 
7.57    8.88 Time 

Figure 7. A representative chromatograrn of a test sample (454-103-2). 
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DIET PREPARATION 

Weight and volume of constituents used to prepare test diets: 

Nominal 
Concentrations 

(ppm a.i.) 
0 

18.3 
36.6 
73.2 
146 
293 

586 

1171 

Test 
Substance 

0.1818 
0.3638 
0.7282 
1.4659 
2.9123. 

5.g239 

11.6483 

Basal 
Ration 

(g) 
9000.0 
8999.8 
8999.6 
8999.3 
8998.5 
8997.1 

8994.2 
8988.4 

Diets were prepared as follows: 

¯ 5000.0 g of basal ration was weighed into a tared Hobart mixing bowl. 

¯ The test substance was weighed in a tared weigh boat. 

¯ Approximately 100 g of basal ration was taken from the mixing bowl and placed in a Waring 
blender. 

¯ The test substance was added to the blender and the weigh boat was rinsed with additional ration, 
with the rinse also being placed in the blender. 

¯ The blender contents were blended for approximately 60 seconds and transferred to the mixing 
bowl. The blender was rinsed with additional ration, with the rinse also being placed in the 

mixing 
bowl. 

¯ The bowl was placed on a Hobart mixer and the contents were mixed for approximately six minutes. 
The remaining ration as added to the bowl and the contents were mixed for six more minutes. 

¯ The diet was transferred to a labelled paper feed bag. 

2800.0043 
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Experimental 

Group 

(ppm a.i.) 

APPENDIX VI 

Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with PFOS 

Page 1 

Change Change Total 
Bird Day 0 Day 5 Day 0-5 Day 8 Day 5-8 Change 

1 19 24 5 27 3 8 
2 20 27 7 34 7 14 
3 21 32 11 42 10 21 
4 22 32 10 40 8 18 

5 23 39 16 50 11 27 

Mean 21 31 10 39 8 18 

SD 2 6 4 9 3 7 

1 19 26 7 35 9 16 
2 20 25 5 35 10 15 
3 20 29 9 37 8 17 
4 22 33 11 43 10 21 
5 22 31 9 39 8 17 

Mean 21 29 8 38 9 17 
SD 1 3 2 3 1 2 

1 19 23 4 30 
2 20 26 6 29 
3 20 29 9 32 
4 22 30 8 37 
5 22 35 13 40 

Mean 21 29 8 34 
SD 1 5 3 5 

7 

3 

3 

7 

5 

5 

2 

11 
9 

12 
15 
18 

13 
4 

1 19 28 9 37 9 18 

2 19 27 8 35 8 16 

3 19 30 11 36 6 17 

4 21 32 11 42 i0 21 

5 22 33 11 43 10 21 

Mean 20 30 10 39 9 19 
SD 1 3 1 4 2 2 
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Group 

(ppm a.i.) 

APPENDIX VI 

Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with PFOS 

Page 2 

Change Change Total 
Bird Day 0 Day 5 Day 0-5 Day 8 Day 5-8 Change 

1 19 28 9 35 7 16 
2 20 27 7 36 9 16 
3 21 32 11 44 12 23 

4 20 30 10 - 

5 22 34 12 44 10 22 
Mean 20 30 10 40 10 19 

SD 1 3 2 5 2 4 

1 18 30 12 39 9 21 
2 21 35 14 46 11 25 
3 19 29 10 37 8 18 
4 21 32 11 41 9 20 
5 22 32 10 42 10 20 

Mean 20 32 11 41 9 21 
SD 2 2 2 3 1 3 

Mean 20 30 10 38 8 18 
SD 1 4 3 5 2 4 

2800.0046 
3MA00234001 



WILDLIFE INTERNATIONAL, LTD PROJECT NO.: 454-103 

- 47 - 

APPENDIX Vl 

Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with PFOS 

Page 3 

Experimental 
Group 

(ppm a.i.) 

18,3 

Change 
Bird Day 0 Day 5 Day 0-5 Day 8 

Change Total 
Day 5-8 Change 

1 19 26 7 34 8 15 

2 19 33 14 39 6 20 

3 21 27 6 35 8 14 

4 22 34 12 46 12 24 

5 22 36 14 46 10 24 

Mean 21 31 11 40 9 19 
SD 2 4 4 6 2 5 

18.3 1 19 28 9 38 

2 19 28 9 37 

3 20 29 9 38 

4 22 34 12 44 

5 22 35 13 44 

Mean 20 31 10 40 
SD 2 3 2 3 

Group Mean 21 31 11 40 
Total SD 1 4 3 5 

10 !9 

9 18 

9 18 

!0 22 

9 22 

9 20 
1 2 

9 20 
2 3 
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Individual Body Weights (g) from a Northern Bobwhite 

Acute Dietary Toxicity Study with PFOS 
Page 4 

Experimental 
Group 

(ppm a.i.) 

36.6 

Change Change 
Bird Day 0 Day 5 Day 0-5 Day 8 Day 5-8 

Total 
Change 

1 18 26 8 35 9 17 

2 19 30 Ii 39 9 20 

3 19 29 10 37 8 18 

4 21 30 9 38 8 17 

5 21 34 13 43 9 22 

Mean 20 30 10 38 9 19 
SD 1 3 2 3 1 2 

36.6 1 

2 

3 

SD 
Group Mean 
Total SD 

19 29 10 37 8 18 

19 29 10 37 8 18 

21 32 11 40 8 19 

22 35 13 44 9 22 

23 36 13 44 8 21 

21 32 11 40 8 20 
2 3 2 4 0 2 

20 31 11 39 8 19 
2 3 2 3 1 2 

2800.0048 
3MA00234003 
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APPENDIX VI 

Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with PFOS 

Page 5 

Experimemal 
Group 

(ppm a.i.) 

Change Change Total 

Bird Day 0 Day 5 Day 0-5 Day 8 Day 5-8 Change 

73.2 1 18 26 g 32 

2 19 26 7 33 

3 20 29 9 36 

4 21 32 11 39 

5 21 30 9 36 

Mean 20 29 9 35 

SD 1 3 1 3 

6 

7 

7 

7 

6 

7 

1 

14 

14 

16 

18 

15 

15 
2 

Group 
Total 

.73.2 1 18 27 9 34 7 16 

2 20 31 11 38 7 18 

3 21 30 9 37 7 16 

4 21 32 11 39 7 18 

5 22 32 10 41 9 19 

Mean 20 30 10 38 7 17 

SD 2 2 1 3 1 1 

Mean 20 30 9 37 7 16 

SD 1 2 1 3 1 2 

2800.0049 
3MA00234004 
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APPENDIX VI 

Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with PFOS 

Pago 6 

Experimental 
Group 

(ppm a.i.) 

Change Change Total 

Bird Day 0 Day 5 Day 0-5 Day 8 Day 5-8 Change 

146 1 19 28 9 35 

2 -19 28 9 32 

3 20 24 4 

4 22 33 11 38 

5 23 28 5 32 

Mean 21 28 8 34 

SD 2 3 3 3 

7 

4 

5 

4 

16 

13 

16 

9 

14 
3 

146 1 18 24 6 31 7 

2 19 27 8 35 8 

3 19 27 8 33 6 

4 21 

5 23 24 1 28 4 

Mean 20 26 6 32 6 

SD 2 2 3 3 2 

Group             Mean 20 27* 7* 33* 6** 

Total SD 2 3 3 3 2 

(-) = No data available due to mortality. 
*Statistically different from the control group at p < 0.05 (Durmett’s t-test). 
**Statistically different from the control group at p < 0.01 (Dmmett’s t-test). 

13 

16 

14 

5 

12 
5 

13"* 
4 

2800.0050 

3MA00234005 
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Experimental 
Group 

(ppm a.i.) 

293 

APPENDIX VI 

Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with PFOS 

Page 7 

Change Change Total 
Bird Day 0 Day 5 Day 0-5 Day 8 Day 5-8 Change 

1 18 20 

2 19 17 

3 20 18 

4 22 

5 22 20 

Mean 20 
SD 2 

2 

-2 

-2 

-2 

21 

21 

293 1 19 19 0 15 -4 

2 19 

3 20 20 0 

4 20 17 -3 - 

5 21 16 -5 - 

Mean 20 18 -2 15 -4 

SD 1 2 2 - 

Group             Mean 20 18"* -2** 18"* -2** 

Total SD 1 2 2 4 4 

(-) = No data available due to mortality. 
*Statistically different fi-om the control group at p < 0.05 (Dunnett’s t-test). 
**Statistically different front the control group at p < 0.01 (Durmett’s t-test). 

-1"* 
5 

2800.0051 
3MA00234006 
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Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with PFOS 

Page 8 

Experimental 
Group 

(ppm a.i.) 

Change 

Bird Day 0 Day 5 "Day 0-5 Day 8 
Change Total 
Day 5-8 Change 

586 1 18 

2 20 13 -7 

3 21 18 -3 

4 21 - " 

5 22 17 -5 

Mean 20 16 -5 

SD 2 3 2 

586 19 16 -3 

2 

3 

20 " 

20 16 -4 

4 19 

21 

Mean 20 16 -4 

SD 1 0 1 

Group Mean 20 16"* -4"* 

Total SD 1 2 2 

(-) = No data available due to mortality. 
**St_~ti~tically different from the control group at p < 0.01 (I)l~nett’s t-test). 

2800.0052 

3MA00234007 
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APPENDIX VI 

Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with PFOS 

Page 9 

Experimental 
Group Chazzge 

(ppm a.i.) Bird Day 0    Day 5 Day 0-5 Day 8 
Chm~ge Total 

Day 5-8 Change 

1171 1 18 

2 20 

3 20 

4 21 

5 21 

Mean 20 
SD 1 

1171 1 18 - - 

2 20 - - 

3 20 - - 

4 22 - 

5 21 - 

Mean 20 - 
SD 1 - 

Group Mean 20 - 
Total SD 1 - 

(-) = No data available due to mortality. 

2800.0053 
3MA00234008 
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Experimental 
Group 

(ppm a.i.) 

0 

APPENDIX VI 

Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with PFOS 

Page 10 

Change 
Bird Day 8 Day 15 Day 8-15 Day 22 

Ctmnge Total 
Day 15-22 Change 

1 27 42 15 61 

2 34 56 22 77 
3 42 69 27 92 

4 40 63 23 84 
5 50 78 28 104 

Mean 39 62 23 84 
SD 9 14 5 16 

19 34 
21 43 
23 50 
21 44 
26 54 

22 45 
3 8 

0 1 35 55 20 74 
2 35 53 18 74 
3 37 64 27 85 

4 43 74 31 103 

5 39 59 20 80 

Mean 38 61 23 83 

SD 3 8 6 12 

19 39 
21 39 
21 48 

29 60 

21 41 

22 45 

4 9 

Group 
Total 

0 1 .30 54 24 79 
2 29 45 16 63 
3 32 54 22 77 

4 37 55 18 75 

5 40 68 28 95 

Mean 34 55 22 78 
SD 5 8 5 11 

Mean 37 59 23 82 
SD 6 10 5 13 

25 49 
18 34 
23 45 

20 38 

27 55 

23 44 
4 8 

22 45 

3 8 

2800.0054 
3MA00234009 



WILDLIFE INTERNATIONAL, LTD PROJECT NO.: 454-103 

-55 - 

Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with PFOS 

Page 11 

Experimental 
Group 

(ppm a.i.) 
Change Change 

Bird    Day 8    Day 15 Day 8-15 Day 22 Day 15-22 
Total 

Change 

18.3 1 34 53 19 78 25 

2 39 65 26 85 20 

3 35 60 25 86 26 

4 46 73 27 95 22 

5 46 71 25 92 21 

Mean 40 64 24 87 23 

SD 6 8 3 7 3 

46 

51 

49 

46 

47 
3 

Experimental 
Group 

(ppm a.i.) 

Change Change 

Bird Day 8 Day 15 Day 8-15 Day 22 Day 15-22 
Total 

Change 

36.6 1 35 60 25 81 21 

2 39 65 26 91 26 

3 37 65 28 91 26 

4 38 61 23 83 22 

5 43 72 29 97 25 

Mean 38 65 26 89 24 

SD 3 5 2 7 2 

46 

52 

54 

45 

54 

50 
4 

2800.0055 

3MA00234010 
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APPENDIX VI 

Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with PFOS 

Page 12 

Experimental 
Group 

(ppm a.i.) 
Change Change Total 

Bird Day 8 Day 15 Day 8-15 Day 22 Day 15-22 Change 

73.2 1 32 54 22 76 22 44 

2 33 58 25 77 19 44 

3 36 62 26 79 17 43 

4 39 65 26 87 22 48 

5 36 59 23 78 19 42 

Menu 35 60 24 79 20 44 

SD 3 4 2 4 2 2 

Experimental 
Group Change Change Total 

(ppm a.i.) Bird    Day 8 Day 15 Day 8-15 Day 22 Day 15-22 Change 

146 1 35 58 23 81 23 46 

2 32 55 23 77 22 45 

3 - 

4 38 63 25 81 18 43 

5 32 57 25 78 21 46 

Mean 34* 58 24 79 21 45 

SD 3 3 1 2 2 1 

(-) = No data available due to mortality. 
*Statistically different from the control group at p < 0.05 (Durmett’s t-test). 

2800.00,56 
3MA00234011 
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APPENDIX VI 

Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with PFOS 

Page 13 

Experimental 
Group Ctmnge Change Total 

(ppm a.i.) Bird Day 0 Day 5 Day 0=5 Day 8 Day 5-8 Change 

293 1 21 35 14 55 20 34 

2 - 

3 - 

5 . 

Mean      21 35 14 55 20 34 

SD - - 

(-) = No data available due to mortality. 

2800.0057 
3MA00234012 
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APPENDIX VII 

Feed Consumption (g!bird/day) by Pen from a Northern Bobwhite Acute 
Dietary Toxicity Study with PFOS 

Page 1 

Experimental Group Exposure Period 

(ppm a.i.) Pen Day 0-5 

Pest-Exposure Period 

Day 6-8 

Control 1 9 12 

2 7 12 

3 8 7 

4 12 12 

5 9 9 

6 10 9 

Mean 9 10 
SD 2 2 

2800.0058 

3MA00234013 
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APPENDIX VII 

Feed Consumption (g/bird/day) by Pen from a Northem Bobwhite Acute 
Dietary To:deity Study with PFOS 

Page 2 

E~erimental Group E~osure Period Post-Exposure Period 

(ppm a.i.) Pen Day 0-5 Day 6-8 

18.3 1 9 10 

2 8 11 

Mean 9 11 

36.6 1 8 14 

2 7 9 

Mean 8 12 

73.2 1 10 12 
2 10 14 

Mean 10 13 

146 1 7 8 
2 10 12 

Mean 9 10 

293 1 4 8 
2 6 10 

Mean 5 9 

586 1 6 16 

2 5 22 

Mean 6 19 

1171 1 4 
2 4 

Mean 4 

- No data available due to adult mortality. 

2800.0059 

3MA00234014 
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APPENDIX VII 

Feed Consumption (g/bird/day) by Pen from a Northern Bobwhite Acute 
Dietary Toxicity Study with PFOS 

Page 3 

Experimental Group Exposure Period 

(ppm a.i.) Pen Day 8-15 

Post-Exposure Period 

Day 15-22 

Con~ol 1 10 14 

2 10 12 

3 7 12 

Mean 9 13 

SD 2 1 

Experimental Group 

(ppm a.i.) Pen 

Exposure Period 

Day 8-15 

Post-Exposure Period 

Day 15-22 

18.3 10 12 

36.6 14 15 

73.2 13 15 

146 11 14 

293 

2800.0060 
3MA00234015 
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APPENDIX VIII 

CHANGES TO PROTOCOL 

1. The protocol was amended to indicate that bile will be collected from all study birds. The protocol 
was clarified to indicate the collection of liver from birds that died during the course of the study 

2. Blood samples were collected on Day 8 and Day 22 in non-heparinized 5 ml borosilicate glass test 
tubes. The protocol indicated that heparinized vacutainers would be used. 

3. The protocol was amended to change the test concentrations from 0, 20, 40, 80, 160, 640 and 1280 
ppm a.i., to 0, 18.3, 36.6, 73.2, 146, 293,586 and 1171 ppm a.i. Test concentrations were changed to 
reflect the test substance purity given in the new certificate of analysis. 

4. The temperatures from several brooder units on Day 4, 7, 8, and all brooder units on Day 22 were 
not recorded 

5. The afternoon observations were inadvertently not recorded for 2 birds in the 640 ppm a.i. 

treatment group on April 26, 1999. 

2800.0061 
3MA00234016 
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APPENDIX IX 

PERSONNEL INVOLVED IN THE STUDY 

The following key Wildlife International Ltd. personnel were involved in the conduct or 

management of this study: 

(1) Mark Jaber, Wildli£e Toxicologist 

(2) JoannB. Beavers, Director, Avian Toxicology 

(3) Scan P. Gallagher, Senior Biologist 

(4) Courtney Ca-qey, M.S., Senior Biologist 

(5) Willard B. Nixon, Ph.D., Manager, Analytical Chemistry 

(6) Timothy Z. Kendall, Supervisor, Analytical Chemistry 

(7) Raymond L. Van Hoven, Ph.D., Scientist 

(8) Ellen Mank, Chemist 

2800.0062 
3MA00234017 


