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Fluorochemicals, por se, are unique mucerisls manufactured by theCommercial Chemicals Division: There has been a general tack ofFromiadse. relative. tothe environmental imme of these. chant cuts:Unerefote, 5 research propossl ouriining sredivs. desissed voURES ingen ot tocts wa submitied th this division 1). CMnisBraposii derailed studios which mould provide Besie.intormation

be areas of physicochemical haracieglatics: oil aesmmstin.ae TA Thy Geared lit: and biosbcamu ation
Tho rationale for performing the studies outlined sbove was anTolima: 3) physiochemical sharacheriatics - homie Mesciivity. den vould provide an Tasishs nts whether or net chemiost
etadacion Ss'n important mechanion boeurEIng. 33 condirionsating real word" situations. Water solubility - Compoundsret Sans ow SeTubi11ts would tend th be sdsrord as ehutin-Hun toncantrations i opRoIed to Those concidered To be highlyChen oud not visors readity. ‘Tee of solubility Sath: Hoy kno be pregietive of the biosoncentration porensis Bt aChlatins "pRitition coatticient - These dite provide informationfifative to the following properties of chemicals: physicaAmocprion on solids, DlommmITication, and 1ipephille storse.hese” daca, when used in coRuMCTion with water solubility deta.Sonia peovidn’s dual check 3 The projected biscontentration .

( Tendonsy of a shomteal: 8) Boil adsorption These studies areDrfotod’ to provide answers relative 70. the movement of testChemicals in Terrestrial ecosystem, and to Turther estimte theTir or the Torrential scosvatem to act as an environmentalEAT 00 (hess cnemieals. 8) Aquatic Sorteity - An assumptionon boon rade: that. she Sasi chamioal will eventually spss inThe tammcie ecosystem ‘The question arises as. to whether or Rotne nr soens Cor chropty (Ieherterny. toric effects. are
eiAted with expogute To. F1UvoCRemiEAle, 4) Biodegrainility -

Bi ersocguniane bvist which ive capible of uEilisine ihe fluore-Dhomien structure ae 100d sowscer This question 16 of pari
unt Saporiance singe an aifimative answer would indicate that
Thess motecules can be compitely biodesraged. If these materialsre hor biodesradanie, what 1s heir fate in ine environment? Can
By products. salon. intermediates bo identified? 5) Biosoncentrationtation ehuble one. vo. Geveraine the oifect of sublethal
Cxpouerot a themicsl on sauatic organism. In addition, furtner
Cun isation of a chamieai within the food chain can ocebr 55
ConeiT eH chemical uptake, Wupan food sources. can ve similarly
ated usb oconcontation of a chemical with a Teuitant effect

human haath Gains nese derived dura in Concert with usage
crores ind per annum prodvetion FiRures. extrapolations relative
Ce beimary and secondary receptors; Sstimkces snviroameatal ink,

era avi vonmantal tonertrations wore. made:
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[ NTRODUCTION 

F[uorochemicals, per se, are unique materials manufactured by ~he 
C,Jmmercia] Chemicals Division, There has been a general lack of 
knowledge relative, to the environmental impKc~ of these~chemicals; 
therefore, a research proposal outlilllnE studies desiEaed to 
ev.~lua:e ~hese effects wss submitted to this division (I). This 
proposal detailed studies which would provide basic information 
in the areas of physicochemicai char;tcteristics, soil adsorption. 
aquatic ~oxicity, biodegradability, and bioaccumulation. 

The r~tionale for performing the studies outlined, above was 
lo|[ows: l) Physicochemic~l characteristics -Chemical reactivity 
studies would provide an insight into whethe1" or not chemical 
doMradaEion is an i~ort~t mechanism occurring ~t conditions 
simulating "re~l world" situations. Water sol~ility - Co~oun~ 
of rel~tively low solubility would tend to be ~orbed at equilib- 
rium concentrations ~ opposed to ~hose considered ~o be highly 
soluble which would not a~orb readily. Use of solubility data 
may also be predictive of the bioconcentratlon potential of 
chemic~l. Partition coe~flc~en~ -These da~a ~rovlde information 
relative to the following properties of chemicals: phrsical 
adsorption on solid., bioma~ific~ion, ~d lipophilic storage. 
These d~ta, w~en ~ed in conj~cZion with w~ter sol~ili~y 
would provide ¯ dual check o~ the projected bloconcen~raZion 
tendency of. R chemic~l. 2) Soil a~orption - These s~udles ~re 
perfor~d to provide ~swe~ rel£tive ~o the ~ve~nt of tes~ 
chemicals in R ~errestri~l ecosystem, ~nd to further estimate the 
ability of the ~errestriRl ec~ystem to act ~ ~ environ~n~al 
"sink" for these chemicals. 3) Aqu~Zic toxicity - 
has been ~de thee the tes~ chemical will eventually ~ppe~r 
the aQUatiC ecosystem. The question arises ~ to whether or no~ 
auute (short-term) or chronic (long-term) toxic effects are 
associated with exposure to fluorochemic~is. 4) Biodegr~dabilizy - 
Do microorganisms exist which are capable of utilizing the fluoro- 
chomic~l structure Rs s food source? This question is of 
~unt import~ce since ~n ~ffirm~tive ~nswer would indicate 
these molecules can be completely biodegraded. If these mR~eriRls 
~re hoe biodegradable, what is their fRte in Zhe environ~nt? 
by-produc~s ~d/or intermediates be identified? 5) Bioconcentr~tion 
These studies en~le one Eo determine the effect o[ suble~hKl 
oxposur~ of ~ chemic~l on ~qu~ric orE~nls~. In addition, further 
concentration of ~ chemicRl within the food chain can occur ~s 
result of ch~micRl up~e. Human food sources c~ be similarly 
Rf~oc~ed by bioconcenEra~ion of R chemical with ~ result~t effect’ 
~,~ h~ heRl~h. Using these derived d~t~ in concer~ wi~h usage 
pR~t~rns and per annum production figures, extr~pol~tions relative 
to primary ~nd secondary receptors, esEim~ed eaviron~ntRl sink, 
~t~xd estimated environmen~l concentrations were made. 
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(The subject Nuorochemical of this report is FY 422, which nas© Drones or riamepread Ststhibutios in the aavisiemens because- Tia insarporation Enid. mast ‘SCOPCHGARD. 384. SSOTCRRAN products.
Fi 3422 chemical is n-ethyl-n-(hydroxyethyl) perfluorooctaneTiiansnios and has the. folioeing sooreviated nam: Neethil fose.Ble meerad tua te Sola. i foning substnarion 37 800)Ties having 3 Toleautar veint of STE. athe fol1owinghemealstrictine:

Sats
Cat 3c on

. ru aaa
This report consolidates all available saforsation in theAroranenianea, sre of atestiation and defines the provableSRviTonmental risk of Fi 1.

‘ wrions
The results of those 1avestigations nave been the subject of
several technical reports (2-47,9-12), and interoffice memosG13) Tho swperimasal methodsiosy his veoh defiasa tn mess- $2420" 200 RA Ra" hey Shouts oF conmuleed for specific details.

l
wmsurs
Table 1 lists in synopsized form daca obtained durieg he physico-Troe LIRRRm HLASter hatihier 0 05 apm ac 150 Crs hignly 1ipia.soliblecar thisCommarkiore, having 3 partition coetHiciant ot 6-8 5 10° (2.5.5).These Sita’ sre highly Sugsestive shae FU B42 vill MoconcedcrateSAME: argentine, hog Table 03 Tus Chemical defradscion Senttioned tring 26% alcohols Kai Over + 2i-hotr perisd,SE The eithod Eateriad Bt iz, vas hysrolysad Avshougnhe Steommta vere mash To qusntitate. ne’ 1oss of TH 3433 by svepota-uns Pree" absoread thas sirtialty complete: tous af the searEingtnd a RIG ANTE
Pi 2422 xas_found to be “completely estazanc? co SiodegradationCase the Toss conditions employed (43; The use of earichedSE Seneca” Sete (lige ox hake Fas die-aray
ee Erenentia) sauptive, trans ford Sid nos. develop a 3eraln
of microbes which could biodegrade FM 3422 (4). This chemical
LuThe ehpacted ta persice in sa asranic microbial eavizontent.
Purina the Toures of These scudtes, it was.osservad that Hk S433
eREon acrinssy for organic. soles, 3 fact hich may[ER EETA A

. us
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The subjec~ fluorochemical of this report is FM 3422. which has 
a potential for widespread distribution in the environment because 
of its incorporation into mos~ SCOTCHGARD and SCOTCHBAN products. 
F~ 3422 chemical is n-ethyl-n-(hydroxyethyl) perfluorooctane 
sulfonamide and has the followinE abbreviated nsune: N-eth~l lose. 
This ma~eri~l is ~ ~hi~e solid followinE sublim~io~ ~% 60 / 
<i mm HE, havinE a molecular weiEht of 571, suld the follo~inE 
chemical structure: 

CSFITS02NC2H4OH 

FM 3422 

This report consolidates all available inform~tlon in the 
a~orementioned area of investiE~tion and defines the probable 
environmental risk of FM 3422. 

METHODS 

The results of ~hese investiE~%ions have been the sub~ec~ of 
~everal technical reports (2-4,7,9-12), and interoffice memos 
(5.8). The experimental methodology has been defined in these 
a~tached reports, and they should be consulted for speclf~c details.- 

RESULTS 

Table i lists in synopsized form data obtained durlnE ~he physico- 
chemical characterization of ~M 3422. This material is sliEhtly 
water soluble, 0.05 ppm at 15 C., hiEhly lipid soluble_at this 
~emperature, having a partition coefficient of 
These data are hiEhly suEEestive that FM 3422 will bloconcentrate 
in ~quatic orEanisms (see T~ble 3). The chemical deEradation test 
w:,.~ performed usinE ~0~ alcoholic KOH. Ove~ ~ 24-ho%~r period, 
92.3~ of the startinE material, FM 3422, was hydrolyzed. AlthouEh 
~u ~%~empts were made to quantitate the loss of FM 3422 by evapora- 
tion, it wss observed that virtually complete loss of the startinE 
m~erial had occurred (Table I) (6). 

FM 3422 was found to be "completely resistant" to ~iodegradation 
under the test conditions employed (4). The use of enriched 
cultures, semicontinuous activated sludEe, or shake flask die-sway~ 
studies with sequential adaptive transfers did not develop a str~ih 
~,t" microbes which could biodeErade FM 3422 (4). This chemical 
wuuld be expected to persist in ~n aerobic microbia! environment. 
[)ttz’ing the course of ~hese studies, it was.observed thRZ FM 3422 
},~.~.~e.~.~ed -’, .~ronE affinity for organic solids, a fac~ which may 
w~,~.[ accuunt for the results obtained in our sol1 sorp~ion s~udies 
~.~ ,9). 
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¢ TABLE 1
PHYSICOCHEMICAL CHARACTERIZATION OF FM 3422

parameter Test Results
Chemical Malte | At 24 hours, 7.7% ofDogradation Hydrolysis original amount remained.263 alconsTie Koh
solubility Veith Methoa® 0,03BP Taag0 0.04-0.08 ope

HWCI 7c
Partition n-octanol /water® 6.6 x 10° at 15° ¢Costtictent
Volatility Evaporation® Virtually complete loss.

Fri te No effort made to quantitate.

uendel, A. Technical Report "Analytical Methodology on FM 3422,"
Noverber 13, 1977.

( Memo: Greg Vraspir to Dale Bacon. “Gas Chromatographic Analysisof FM 3522." March 20, 1976.

Jendel, A. to A. N. Welter: Personal communication.

03 053478

MA0325831

3M_MN0OOO0154

2563.0004

-4- 

TABLE 1 

PRYSICOCHEMICAL CHARACTERIZATION OF FM 349-2 

P ~rame te r Test                  Res ul ts 

Chemical Alkaline 1 
Degradation Hydrolysis 

Solubility 

Partition 
Coefficient 

Veith MethodI 

n-oct anol/water~’ 

3 Vo I atl iI ty           E vapo rR~ ion 

At 24 hours, 7.7~ of 
orIEinal amount remained. 
20% alcoholic KOH 

O.05~p~t~.range 0.04-0.0~6 pp~ 

~t ~5~ c.~ ~ -- 
6.6 x 106 a~ 15° C 

Vir~ually complete loss. 
No effort made to quantitate. 

IMendel, A. Technical Report "Analytical Methodology on FM 3422," 
Nove~oer 15, 1977. 

2Memo: Greg Vraspir to Dale Bacon. "Gas Chromatographic Analysis 
of F~ 3422." March 26j 1976, 

3Mendel, A. to A. N. Welter: Personal communication. 
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(* Sil sorption studies nave shown hat approximately 95% of the) F243 1s adsorbed. co the Brill sandy Loum soil used in these- Ntutlos (Fable 3) (9). Utilizing neormation Sbained during theBivdovratation teste, 15 is quite plawsinie that the Nigh loverUE UA1a3 adsormed to soil U3 x reflection, in part. of theAErinits nie material possesses or erpenit sollte.’ MinpmelGovompiion 27 FU 3428. from Seti 1a a water soyutien was Gbeained,CSETRIME 30.) priori ane would dstere that this maverie) wecidSe relatively immobile: Hamaker (13) has devised a scheme wherebyVsrption oveificionts are converted Fe a Sonsiast, Kegs WhichTetons The orgsale content of the soil. Namtkor has Shown fmsthe relative mobility of a Eroup of pesticides could be detersieedTn (his fashion 1nd that a Selrive FanEing, BOVISE from Bendsmobile’ to immawi Jo materials would result. Ln SPPLying thi tis,34% had LK, value of 15,000, being slightly mre mobile thasFirsquot, % © 385000, and sigh tiantly loss mobile whos serparedPeeing, Kg Sia or Chiorasbens Foo 13.5:

. Thats 2
Sofi. soRPTION TESTS OX FM 3422

. Paramster Test Solution Besulss
Soil Sorption Adsorpeion’ Water 98% Adsorbed

Desorption’ Water «5% Desorbed
EN 15,000

Welsh, S. K. “Technical Report in preparation: "Adsorp on8 5 sid on Sodlo
itanaker, J. W, “Interpretation of Soil Leaching Experiments’in Chemicals, Human Heath and the Environment, A Corlection57 Dow Scientific Papers, Vol. 1. Dow Chemical USA, Midiand.Sichigan 48840.

03 053479
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~,,il sorptlon s~udles have shown that¯ approximately 98~ of she 
FM 3422 is a~orbed to the Brill s~ndy lo~m soil ~sed in ~hese 
studios (Table 2) (9). U~ilizin~ information obtained during 
b£odu~rada~ion ~ests, it is quite plR~ible that the high level 
,,£ FM 3422 adsorbed ~o soil is R reflection,~ i~ part, o~ £he 
~ffinity this material possesses for org~ic solid. Minimal 
desorp~ion Of ~M 3422 from soil ~ a w~ter solution w~ obtained, 
<5~ (Table 2). ~ ~riori one would ~s~e tha% %his m~Zerial would 
be rel~tive!y i~bile. Hsm~er (13) has devised a scheme whereby 
a~orption coeZficients ~re conv~r~ed to a consZ~t, Koc, which 
refl~cts the orE~Ic content of the soil. H~er h~ shown 
~he relative ~bility of a group of pesticides could be de%er~ihed 
in this f~shlon ~d th~t ~ rel~tlve ranking, ~visE from highly 
mobile to i~bile m~terlals would result. Im ~pplyinE Ehis test, 
FM 3422 h~d a Knc value of 15,000, bein~ slimily ~re ~bile 
Par~quot, K    20,000, ~d siEniflc~tly less ~bile when co~ared 
to Pro~et~, ~c 513 or Chlora~en.; ~c 12,8. 

TmSLE 2 

SOIL SORPTION TESTS ON FM 3422 

Parameter Tes~ Sol~tion Resul%s 

Soil Sorptiou Ads0rp~lonI Water 98~ Adsorbed 

Deso~tioni Wa%er <5% Desorbed 

Koc 15,000 

iWelsh, S. K. -Technical Repor~ in preparation: "Adsorp .un 
of FM 3422 on Soil." 

211amaker, J. W. "Interpretation of Soil Leachin~ Experimen%s" 
in Chemicals, Human Health ~nd the Environment, A Collection 
of Dow Scientific Papers, Vol. i, Dow Chemical USA, Midland, 
Michigan 48640. 

03 053479 

3MA00326832 

3M MN00000155 

2563.0005 



¢ Fi 3422 is not acutely foXic To the fathead minnow (Pimephales
J eumaias) at its water solubility level.:

All bioconcentration siudies were conducted using FM 3422 coated
Wlass beads as the medium for transferring FM 3422 to the aquatic
environment (Table 3). In tho two species tested, cquivalent
values for the bioconcentration propensity of FM 3422 were
obtained, When analyzing pooled organs (n=2) for FM 3432, the
following facts emerge: the skin, skeleton, liver, and gills
biuconcentrate FM 3422 at a level quite similar to’ the whole
organism. The gall bladder bioconcentrated FM 3422 to a greater
xtent than did any other organ (Table 3). As this is a storage
organ for bile, and the bile becomes more concentrated by virtue
of the loss of liquids, it is reasonable to expect that the level
of FM 3422 would be elevated. ~The bile salts themselves may be
the transport mechanism for FM 3422, this material being expelled
into the gastrointestinal tract by the gall bladder. The brain,
comprised principally of lipid material, would be expected to
bioconcentrate Fi 3422 based on partition coefficient data. No
side effects were exhibited by the test organisms during the
duration of this study. The slightly elevated level of FM 3422,
observed in the kidney samples, may indicate that the renal system
is an excretory route for FN 3422 or its by-products or that FM 3422
ix retained by the lipid segments of the kidney. The gastro-
intestinal tract may similarly serve as an organ of excretion. for

- Fi 3422 and/or the elevated value may, as with the kidney, be :
{ indicative of FU 3422 uptake by the lipid fraction of this organ

. 4 third possibility is that this value reflects the increase
Fenerated by the bile within the G.I. tract.
Egk-{ry studies were contracted to EG & G Bionomics Laboratory,
and their results comprise Tables 4 and 5. These studies were
undertaken to assess the effect of FM 3422 at sublethal levels on
hatchability, survival, weight, and length changes (Table 4). It
is generally accepted that the immature or yousg are quite sensitive
indicators of chemically induced toxicity. In the parameters under
investigation (percent hatch, percent survival, length and weight),
no statistically significant differences occurred over the range
of FM 3422 concentrations tested when comparing treated vs. control
groups (Table 4).
Based on the rosults of the histopathological examination, a 30-day
exposure to a nominal concentration of 12.5 ug/l FM 3422 did not
contribute to abnormal histopathology (Table 5). Both the test
Kroup and control organisms indicated the presence of gill hyper-
blasia, slthough more prevalent in the control group (Table 5).
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3422 is not acutely ~oxic ~o the fathead minnow 
;.,.,~m~.,~.~s) ar its water solubility level. 

All bioconcentratiun studies were conducted using FM 3422 coa:ed 
gl~ss beads .ss the medium for tr~nsferrlnE FM 3429. to ~he aquatic 
environment (Table’3). In the two species tested, equiv&lent 
values for the bioconcentration propensity of FM 3422 were 
~bt-’~ined, When ~nalyzing pooled organs (n=2) for FM 3422, the 
following fRcts emerge: the skin, skeleton, liver, and gills 
biuconcentrate FM 3422 at R level quite similar to the whole 
~)rganism. The gall bladder bioconcen%rated F~ 3422 to a grea.~e.r 
exten~ than did any other organ (Tsble 3). As this is a storage 
organ for bile, and the bile becomes more concentrated by virtue 
o£ the loss of liquids, it is reasonable to expect thKt the level 
of FM 3422 would be elevated, The bile salts the~elves may be 
the transport mechanism for FM 3422, this material bein~ expelled 
into the gastrointestinal tract by the gall bl~dder. The brain, 
comprised p~incipally of lipid m~terial, would be expected to 
bioconcentrate FM 3422 based on partition coefficient data. No 
side effects were exhibited by ~he test orgsmisms during the 
duration of this study. The slightly elevated level of FH 3429., 
observed, in the kidney samples, may indicate that the renal system 
~ an excretory route for FM 3422 or its by-products or that FM 349.2 
is retained by the lipid segments of the kidney. The Eastro- 
intestinal tract may si.milarly serve as ~n organ of excretlon~for 
F~! 3422 and/or the elevated value may, ’~s with the kidney, be 
indicative of FM 349.2 upts.ke by ~he lipid fraction of Zhls organ. ¯ 
A third possibility is ~hat this value reflects the increase 
generated by the bile within the G.I. tract. 

Egg-fry studies were contracted to EG ~ G Bionomics Laboratory, 
and their results comprise Tables 4 and 5. These studies were 
undertaken to sssess the effect of FM 3422 at sublethal levels on 
ha~chability, survival0 weight, stud length changes (Table 4). I~ 
is generally accepted that the immature or young a~e quite sensitive 
indicators of chemically induced toxicity. In the paran~ter~ under 
investigation (percent hatch, percen~ survival, lenEth ~nd weigh~), 
no statistically significant differences occurred over the range 
of FM 3422 concentrations tested when comparinE treated vs. control 
groups (Table 4), 

Based on the results of the histopathological examination, a SO-day 
exposure to a nominal concentration of 12.5 ~g/l FM 3429. did not 
c~)ntribute to abnormal histopathology (Table 5). Both the test 
group and control organisms indicated the presence of gill hyper- :~, 
plasia, although more prevalent in the control group (Table 5). 

3MA00326833 

3M MN00000156 

2563.0006 



-1-

¢ TABLE 3
- BIOCONCENTRATION OF FM 3422 IN FRESHWATER FISH

Species Whole Bodyar rest Burden Fu 3422 Organ Burden ru 3422oryan Duration Fd 5427 in H,0 TN 3427, Bp
Biuegann® 1 300
Channel Cattisn® 14 200
Channel Catfish? 7 100. 575
Brain? 7 1380
allls 7 540
Liver 7 am
Gall Bladder 7 26350
Gastrointestinal .

‘ Tract 7 1080 -
. Kidney 7 710

Muscle 7 280
Skeleton 7 500
skin 7 530

etter, A. N. Technical Report: Aquatic Fate of a Fluoro-
chemical, FM 3422, October 14, 1977.

wolter, A. N. Technical Report: Bioconcentration and Clearance
Studies of FU 3422, August 16, 1978, =

FALL values obtained following analysis of pooled sample (n=2).

“
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TABLE 3 

BIOCONCENTR~%TION OF FM 3422 IN FRESHWATER FISH 

~ |) t’c i. es 
,.a ~" Tes t 

Organ Duration 

BI ue~i iiI 14 

Channel C~t ~ishI 14 

Channe I Cat flsh2 7 

8r~in2, 3 7 

Gills 7 

Liver 7 

G~II Bladder 7 

G~ ~roin ~ es ~ Inal ~ 
Tr~c~ 7 

K ~ dney 7 

M~cle 7 

Skeleton 7 

~k~n 7 

Whole Body 
Burden FM 3422 
FM 3422 in ~20 

300 

200 

40O 
575 

Organ Burden FM 3422 

1340 

540 

470 

26550 

1060 

710 

280 

500 

530 

iWe[ter, A. N. Technical Report: Aquatic Fs.~e of a Fluoro- 
chemical, FM 3422, October 14, 1977. 

2Weltur, A. N. Technical Report: Bioconcentration and Clearance 
Studies of FM 3422, August 16, !978.             - 

values obtained followlnE analysis of pooled sample (n=2). 
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TABLE 4

© RESULTS OF CONTINUOUS AQUEOUS EXPOSURE TO FM 3422
r OF HATCHABILITY OF EGGS AND GROWTH AND SURVIYAL OF

FRY OF FATHEAD MINNOW (PINEPHALES PROMELAS) *'

Fry, Mean Values
Concencration ug/1® % Match Survive) [engihom WeImEEE

12.5 (14) 89.5 08 21 6s
. 6.9 (11) 92.5 9 2 69.5

2.3 (16) 20 9 20.5 63.5
0.95 (12) 9 02.5 21 64.5

: 0.72 (16) 01 02 21 67.5
92.5 87 2 (3
92.5 86 20 es

i.
“Work performed by EG & G Bionomics Laboratory, Inc.

Summary table submitted to Environmental Laboratory, 3M,
St. Paul, as parc of final report.

Coun valuos, n values in parentheses. Reference 48838-4,5,
June 8, 12, 1978.

03 053482
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TABLE ~ 

RESULTS OF CONTINUOUS AQUEOUS EX~OSUKE TO FM 3422 
ON HATCHABILITY OF EGGS A~ND GROWTH AND SURVI~A~ OF 
F~Y OF FAT~ MINNOW (PIMEPHA~~ .P80MEL~S) "’" 

Fry, Mean Values 
Conuen~r~ion uK/!c % Hatch % Survival    Length m Weight ~ 

:~.s (~4) 89.5 98 2~ 65 

6.9 (~) 92.5 90 2~ ~9.5 

2.3 (16) 90 96 20.5 63.5 

0.95 (12) 96 92.5 21 64.5 

0.72 (16) 91 92 21 67.5 

92.5 87 21 70 

92.5 86 20 65 : 

awork performed by EG & G Bionomics Laboratory, Inc. 

bsummary table submitted to Environmental Laboratory, 
St. Paul, as p~.rt of final report. 

C~ean values, n values in parentheses. Reference 48838-4,5° 
June 8, 12, 1978. 
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- RESULTS OF HISTOPATHOLOGICAL EXAMINATIONOF “FRY OF FATHEAD MINNOW (PINEPEALES. ERONELAS)EXPOSED 10 12.5 ve/L OF FU 8422

Number of HistopathologicalTout Materia]  Obssrvations adinge
FN 3422 10 9/10 Normal -1/10 Gi11 Byperplasia

: Control 10 3/10 Normal
8/10 Liver Fatty Change3/10 Gili Hyperplasia

(Epithelium) I

Sork perforned under contract to EG & G Bionomics Laboratory

viscussion
The primary purpose of this report is to provide a single sourcefor 411 environmental data generated relating to FU 3432 and toprovide an analysis of potential environmental risk.
Tne environment may be considered to be a closed system which canbe depicted as follows:

—i _

Water
Le. therefore, follows that a chemical entering this system may
wither establish an equilibrium within this cycle or break the
Gale .

03 053483

: - - - : MAT258%6

3M_MN0OOO0159

2563.0009

-9- 

TABLE 5 

R!~SULTS OF HISTOPATHOLOGICAL EXAMINATION 
OF FRY OF FA~"MEAD MINNOW (PIMEPHA6~S PROMK£A$) 

EXPOSED TO 12.5 ug/l OF FM S422a 

To~ Material 

3422 

Number of 
Observations 

I0 

Control I0 

Histopathological 
Findings ..... 

9/10 Normal 
I/i0 Gill Hyperplasia 

3/10 Normal 
6/10 Liver Fatty Change 
3/10 Gill Hyperplssia 

(Epithelium) I 

awork performed under contract to EG & G Bionomics Laboratory 

DISCUSSION 

The primary purpose of this report is to provide a single source 
[or all environmental da~a generated relaZln~ Zo FM 3422 and to 
provide an.analysis of po~entlal environmental risk. 

The environment may be considered to be a closed system which can 
be d~pic~ed as follows: 

Air <,, ~ ’ ~- Soil 

Wager 

It. ~llere£ore, follows tha~ a chemical entering ~his system may 
¢:i~her establish an equilibrium within ~h£’s cycle or break the 
cy~:~e. 

03 
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© Lu ti specific case at hand, we can represent the impact of
~ ! FM 3422 in the following manner:

VolaesiiFhotodegradation «— Air <——2staUlloy, go& —Nain. ater 5 ~ 96%Volatiaiey AcsoroetRater
water Zs sediment

J0.05 ppm +

Bloconcentration——> Food Chain2662500 1'5note Fish

Bixed on this representation, Fi 3422, which enters the eaviron-‘ ment primarily via. the watervays and Secondirily by means of theTUrroRtrial olosyston tna atmosphere, io remsved From the aviFonnant when adsorbed to the sell and sediment. i, thereiare,Spears that the environmentel sinks. for Fi 3432 are the sedindnt/Slldge and soll. Intermediate receptors for Fi 3432, based on.- Svaifanla‘axporinental evidence, are aquatic orcasiate It to
1 in regard to this latter effect that a possible deleterious action© of Bu 3432 may be found. ’

It has been established that FU 3422 does bioconcentrate in aquaticSbkaniung us’ indicated by elevated organ and whole bods burdens.Tie avarice species wed for nese tosis are Wiilized as a mapasTod Source, “hence. in. the long. tern hunan health 6:fcts bay be“uliro lated with the presence of Fi 3433 in the squstic scoeysten.
Thi face appears of minimal importance when considered in relationwt Chuiated environmental Bink for Ti 3435. Fe have shownLNpurimantally hat thin material is hound to soil and sediment.[fuer in the $011 denorption studies, Brill sandy oun, COR ofVil 3432 va desorbed. Th Gbeervation during biodegradation studies(nud Fil 3422 was bourd (0 organic solids ends further credence ssIn’ concept. that Soil and aedimont aro. the Saviioamestil siaks. for(nin “Compound. ~ With the minimal amounts being desoroed less Fi 3422wie, “Hororsre, be available in the aquatic ecosystem. hence losmlerial avaiable forhioconcent ation by srgarises in the Mumia iTomi Shans
Eu can estinate the environmental concentration of F 3422, thereby
providing estimated values for incorporation. into our projectedrama waar
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1~ the: specific case at h~nd, we can represent the impact of 
FM 3429. in the following rnanaer: 

< -- Volati!i~y 
, )~ ? ....... Soil 

"- 98,0 
Vola¢ i 1 i ty -".% "~ ~ Adsorbed 

Water // ~ Sediment 
Rate? 

~// 0.05 ppm ~               .. 

BioconcentrRtion-- 
200-500 X’S 
Whole Fish 

Food Chain 

Based on this representation, FM 3422, which enters the environ- 
ment primarily via the waterways and secondarily by means of ~he 
torrestrial ecosystem and atmosphere, is removed from ~he envi- 
r¢,nmen~ when adsorbed to the soil and sediment. I~, therefore, 
a|)pe-rs tha~ the environmental sinks for FM 3429. are %he sediment/ 
sludKe and soil. Intermediate receptors for FM 3422, based on.. 
=vailable experiment~l evidence, are .aquatic organist, s, .It is 
in reMard ~o this latter effect that a possible deleterious action 
of FM 3422 m~y be found. 

has been established ~hat FM 3422 does bioconcentrate in aquatic 
urganisms u.s indicated by elevn~ed organ and whole body burdens. 

aquatic species used for ~hese tests are uEilized as a httman 
|’~od -~ource, hence in the long-term human health effects may be 
~’~,~rroLRted with the presence of FM 3422 in the aquatic ecosystem. 

This fac~ appears of minimal importance when considered in relation 
t,, the: estimated environmental sink ior FM 34~2. We have shown 
,,xpor£~ntally th~ this material is bound to soil ~d sedi~nE. 
In [aut, in the soil desorption studies, Brill s~dy Io~, <5~ of 
VM 3422 wm~ desoCbed. The observation durin~ biodeEradaEion studies 
th~ FM 34~2 w~ bound ~o orE~nic solids lem~ further credence to 
[~o concept ths~ soil ~ndsedi~n~ ~e ~he environ~%Kl sinks for 
[his uompo~d. With the minim~l ~o~s heine deso~ed less ~ 3422 
w~,u~d, therefore, be available in ~he aquKEic ec0sys~em, hence less 
,,u~[~,rtaI available for bioconcen~ration by orE~is~ in the h~an t~ 
f,,,~d ~:h~in.                                                                                                   " 

%;’,. v:~u ustimnte the environmental concentr~tlon of FM 3422, thereby 
~,v,,v~ding o~im~ed vslues lot incorporaEion, in~o our pro~ec~ed 
~,u\’i r¢)nrm::nt~tl .,s(zheme. 
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 %u nave made several assumptions which are basic to the simplistic- ide] used in our calculations:
1) Total production is at Chemolite and is discharged.
2) No FM 3422 is removed by the treatment facility.
5) ALL effluent discharged to the Mississippi River.
4) FM 3422 te discharged uniformly.
5) River flow and all other parameters are constant, heacenot Subject to seasonal and/or climatic conditions.

# The formulae used in these projections include:
3min, = (River Flow CF)(Conversion gal/st®)(Tize min.1 No/ein. Production per anaum

2) MG/min. x 1440 = UG/Day¢ 3) Lbs/day = (mg/l x we. Ibs. Hy0 per gal)(NG/Day)
Mississippi River flow at Hastings, WN, bised on a 10-year lowflow rocord is 10,000 CFS.
The total s-year production figures were provided by D. R. Ricker, Commorcial Chemicals Division. In utilizing these Figures, ancatinuted environmental concentration of Fi 3423 in the MississippiRiver below Chemolite was calculated. During the period 1973-1078,tho EEC for FU 3422 was calculated to be 28 ug/l a¢ Hastings, IV,While the EEC projected for the period 1978-1563 is projected at
37.5 ug/l. Based on these figures, one can estimate the environ-
nontal distribution of Fil 3423 utilizing the porcent of materialhdworbed to Brill sandy loam as indicative of the amount whichwould bo extracted from the Mississippi River (Table 6). It is tobi undoratosd that a further assumption has been nade for the
Purpowos of this calculation and Ghat is that we are dealing with. Brill Sandy loan soil exclusively. The amount of FM 3432 projected
1 be Tound in the soil-sediment system, the environmental sink for
Fl 3122, for the period 1976-83 Ls 30.7 yg/g, whereas the watercompartnont will contain but 0.8 ug/i. :
Uiilizing these calculations and experimentally derived environ-

. mental properties and attendant rationale, It tan be determined i
That Fu 3422, at the present levels of production, wll Rot present
an unreasonable environmental risk.

\
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have m~de several assumptions which are basic to the simplistic 
model used in ~ur calculations: 

I) Total production is at Chemolite and is discharged. 

2) No FM 3422 is removed by the treatment facility. 

All effluent discharged to the Mississippi River. 

FM 3422 is discharged uniformly. 

River flow and all other parameters are constRn~, hence 
not subjec~ to seasonal and/or cllmRtlc conditions. 

Th~ t’ormulae used in these projections include: 

i) MG/min     ~River Flow CFM)(Conversion gal/ft3)(_Time min.~ " = Production per ann~" ............... 

2) MG/min. x 1440 -" MG/DR¥ 

3) LbsldRY = (~g/l x wt. Ibs. H20 per g&I)(MG/Day) 

Mississippi River flow at Hastings, }iN, based on a 10-year low 
flow recorc~ is I0.000 CFS. 

T~e total 5-year. production figures were provided by D. R. Ricker, 
Comm~rci~l Chemicals Division. In u~ilizin~ these figures, an 
estimated environmental concentration o~ FM 3422 in the Mississippi 
River below Che~li~e w~ calculated. During the period 1973-1978~ 
the EEC for ~ 3422 w~ calculated 
while ~he EEC pro~ecZed for the period 1978-1983 
37.5 ~/I. 8~ed on these figures, one can estimate Zhe environ- 
n~nt~t diszriburiun of FM 3422 utilizing the percen~ of ~eriRl 
~rbed Zo Brill s~dy loam ~ indicative of the ~o~ which 
w,)uld bo dx~rReted from the Mississippi River (T~le 
bt~ understood ~h~t ~ further ~s~ion h~ been made for ~he 
purp~sos of" this c~iculR~ion ~d thR~ is that we are deRling with 
8rill sRsdy lo~ soil excl~ively. The a~t of FM 3422 projected 
t~ be found in the soll-sedi~nt system, the environ~nt~l sink for 
FM 3422, ~or ~he period 1978-83 is 36.7 ug/g, where~ ~he water 
c~)mi)Rrtmen~ will tonE.in but.0.8 ~.                  _ 

Uti tizing these c--iculations Rnd experimentally derived environ- 
m~,nt~l properties and a~endant rationale0 it can.be determined     :~ 
th=t FM 3422, ~ the presen~ levels o~ production, will not presen~ " 
zt~ unreasonnble environmental risk, 
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[4 TABLE &
r DISTRIBUT

ION
OF FM 3422ESTIMATED AT 5-YEAR INCREMENTS

Tocat wager Sot1-Sediment
Years ug/l ug/l els

1973-78 28 21.4
1078-83 srs 36.7

.
concrusross
Under the test conditions employed in characterizing FM 3422, it
Pe been determined that this material

t 1) 1s slightly water soluble, 0.05 ppm; 5
3) hea an nisucanci water partition coefficient of 6.6 x 10%;
Ba tatite Re ctor was made to quastitate TH 3432

Yes sis evaporation:- 4) in testatant Go aerobic microbial attack and that binding to
‘ rionis Soltis does occurs

: 5) Saielacively immshile in Brill sandy loan soil. Experimentally,
3 or Fi Sa%2 wae adsorbed to this Soil type while (5% could
Oo dorommed. 1x determining the K., values for this soil type,
ane ot is,000 was obtained whiBh is indicative of &

Selatitely inmonite material;6) In a eenttacred study, a 30-day chronic emposure of fathead
iron eee and Try To varying concentrations of Fi 3422 did
Ao how eats Thal dif Feronces. in precent natchability,
Percent survival, changes in weight and Length when comparing
eated versus untreated organises:

7) oii loconcentrate in 1ipie-containing organs; brain and
Tibtrotntes tinal tract, To a greater extend when compared
Etre muscle Filler of the channel catfish, 1000 ve. 200
tespaseivelys©) verahve 3a estimated environmental concentration of spprox-
Toute1y 37.5 ppb. under conditions, wherein sll Fl 3422 were
Amant ranolive ind was. discharged uniforaly into the
Nisuian ppt River: .

5 EL toekotng, Lt ts concluded that under the test 1
Cnet inns of these skperiments that Ti 3422 will not present
I ieaonsble enviromental Fisk:

03 053486
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TABLE 6 

DISTRIBUTION OF F~I 3422 
ESTI~|ATED AT 5-YEAR INCRE}~ENTS 

Total Water Soil-Sediment 

1973-78 28 .6 27.4 

19 78- 83 37.5 .8 36.7 

CONCLUSIONS 

Under the test conditionsemployed in c~aracterlzing FM 3422, it 
has been determined that this material 

1) is slightly water soluble, 0.05 ppm; 
2) has an n-octanol/water partition coefficient of 6.6 x I06; 
3) is volatile. No effort was made ~o quantitate FM 3422 

loss via evaporation; 
4) is resis--~ant to aerobic microbial attack and that binding to 

org’~mic solids does occur; 
5) is relatively immobile in Brill sandy loam soil. Experimentally, 

%8% ol FM 3422 was adsorbed to this soil type while <5% could 
be desorbed. In determining the E__ values for this soil type, 
a value of 15,000 was obtained whi~ is indicative of a 
relatively in~obile material; 
~n a contracted s~udy, a 30-day chronic exposure of fathead 
minnow eEz and fry to varying concentrations of FH 3422 did 
not show statistical differences in precent ha~chability, 
percent survival, changes in weight and length when comparing 
treated versus untreated organisms; 

7) will biDconcentrate in liDid-containinE organs; h~ain and 
gastrointestinal tract, to a greater extend when compared 
~o the muscle fillet of the channel catfish, i000 vs. 200 

~) would have an estimated environmental concentration of approx- 
imately 37.5 ppb under conditions, wherein all ~ 3422 were 
n~ds at Chemolite and w~ discharged uniformly into the 
Mississippi River;                                                        ~ 
b~sed on ~he £oregolng, it is concluded that ~under the tes~ 
~:ond[tions o!~ ~he.~e experiments.that F~ 3422 will not presen~ 
~n ua~.e~son~le environmental risk. 
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