AR 226 0793

SUMMARY FOR WORK PERFORMED FOR THE GERMAN GOVERNMENT
AGENCY FOR MILITARY TECHNOLOGY AND PROCUREMENT ON FIRE
EXTINGUISHING FOAM COMPOUNDS FROM MULTIPLE COMPANIES

TEST SUBSTANCE

Identity: A mixture containing Perfluorooctanesulfonate, which may also
be referred to as PFOS, FC-95, or as a component of FC-206.
(1-Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was not noted. The test
sample is FC-206. Current information indicates it is a mixture of 0.67%
PFOS, 17.5% diethylene glycol butyl ether, 78.91% water, 1.33% Hydroxy
foamer, 1% sodium octyl sulfate, 0.04% sodium lauryl sulfate, 0.5%
polyoxyethylene monooctylphenyl ether, and 0.05% tolylitriazole.

The following summary applies to a study done by a third party (Dr.
H. Hellman and D. Muller) for the German Government Agency For
Military Technology and Procurement for purposes of comparing the
environmental properties of foam extinguishing agents from muitiple
companies, including 3M’s FC-206. Data may not accurately reflect
the environmental properties of the fluorochemical proportion of the
test sample.

STUDIES

Zinc, iron, and copper content; surface tension; Chemical Oxygen
Demand; 5-Day Biochemical Oxygen Demand; Toxicity to Fish (species
not given); Toxicity to Water flea (Daphnia magna), Toxicity to Algae
(species not given); Bacteria inhibition (species not given)

Report date: 1977

METHODS:

Chemical Oxygen Demand was measured using potassium permanganate
and potassium dichromate.

Biochemical Oxygen Demand evaluated using a Total Organic Carbon
degradation test developed by the Bundesanstalt fur Gewasserkunde.

Toxicity to Fish was evaluated according to the German standard process
for water testing (DEV) L 15 _ S

Toxicity to Daphnia was evaluated according to the German standard
process for water testing (DEV) L 11
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Toxicity to Algae was evaluated according to the German standard
process for water testing (DEV) L 12

The method for evaluating bacterial inhibition was not described.

RESULTS
Results
Fish LCs >1000 mg/L
Daphnia ECsy >250 mg/L
| Algae ECs >250 mg/L
Bacteria inhibition Inhibited
BOD21/COD ~7%

Remarks: The above toxicity data did not have test duration information.

DATA QUALITY

Reliability: Klimisch ranking = 4. All study values come from a summary
list only. No raw data or method documentation was available. The study
summary failed to disclose duration of toxicity testing. It is not clear why
such low biodegradability was observed when the products contain
materials that are known to readily biodegrade. The sample purity was
not properly characterized and the study lacks analytical confirmation of
the amount of fluorochemical proportion in the solution.

OTHER

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

Last changed: 6/26/00
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and Procurement.

H. Hellman and D. Mullr,“Environmental Impact of Fire Extinguishing
The study was carried out by the West German Department

Foam Compounds."
of Water Technology for the West German Agency for Military Technology

(Translated by G. Dierssen, March 1, 1980).

Abstract (give your own slant on the source document)
|

I'his report compares the environmental'acceptability

including FC 3017 (identified in the report as FC-20
The researchers measured biodegradability,
and surface tension. The report

FC~-206, and FC-200.

heavy metal concentration,

f 6 AFFF Agents
freeze protected),’

aquatic

‘toxicity, .
recommends avoiding use of the 3M AFFF products since all were difficult
to biodegrade, but the biodegradation results and their interpretation :
are questionable. Comparisons of BODg and COD showed that the 3M pro-
ducts were more readily degraded than the competitive products, yet the
authors chose to give more credence totests measuring dissolved total

products inexplicably did not degrade.

organic carbon (TOC) concentration over a 21 day period These tests gave
. In these tests 3M

results that were inconsistent with the BOD results

i
i
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1. INTRODUCTION

For fire extinguishing- foam compounds one can distin§uish six application

regions:

1. General application (local fire protection)

- 2. Solvent industry

mmw. qm-nc. uw; mm.
Appnmw 12 siiporte. ’

: In the prnut study it will appur that nirport f:l.ru tako on pufct,' R

rqi hpomnc. (1) It 1- obvioun, that a fcw ucond- 1n time un ukc h-

porunt diffcrcncc for uving human livu, and that th. qmtion of "

‘unul cndangcriu especially of waccr- and streams does uouu lon vhnt

nliy bm\ue no-t of the actually used fire “thlﬂohing c”” d: are uud’ b.

_,_t I

m lhdumtalt fyr c«uutkuudc (l.pt. of Hnm 'tochnology) 1;1 1975

(lq.nutry of rood Agticultuu and l’orutry of Kordthoin-ﬂntfqlq) to pnl >

i:vaty in do:udation and ;oxtcity. lspccml.y tln SZ-; fou cxtiq«




B f'pmm um'u. mh s the mum:irm‘ ot zou uuuuuhhcfeo-po!nd-i

’ urkundo (BFG), thc BFG vas uuthoriud on Oct. 12, 1977 to carty out a sp.o

_ (H. Gtmn unw.-y) and al:o product- which are couidcrod fot ponibh m
o htmdhctiou. | |
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Poisoning of xiatural water purification (in streams)

Poisoning or damage io fish and fish fqod ani-glu.

Reduction of oxygen contact by metabolic processes (surface or ground ﬁat;i') i

Reduction of water quality by organic compounds (general)

Undu_iublo reduction ptocuuc in the grq\mds.nt‘qt.

-2

- and the mthoriuu mponoibh to: "t.r ”guy, ‘-“! Othou,thu . 1 d- 3

I

cutions wor. cakon into accoung :l.a the DIN- oundnd-.

2. - nxirmlr'xoﬁ OF PROBLEM AND TASK

. rby

!

Aftor several discourses in 1977 botwnu reprcunut:lvu o! :ho

’ »Bundcmtn tur Wehrtechnik and Buchaffung and the Bundumtult fur Gﬂv&h A

cial -tudy. This ltudy should only cover: the products uud by thc Bundclnlm w

o A. a ﬁ.rst objcctivo, thc mimul uflmu of thc follovhg' ;
cxtinsuichiug comounds should be dotcnimd: '

\
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No Product Manufacturer
771 Pluor protein ~ Firm Dr. R Sthamer, Hamburg
2 Light Water, FC 206 5,9 Firm 3 M, Neuss
(ftost protected)
3 Light Water, FC 206 Firm 3 M, Neuss

(normal) o o
C 4 Laghe umr. rc 200, irit- 3 x.u..... __

s _--__.‘_:(nml) PRI AT B0t N
e ’xxpym rys o Hrn uogclut Ax. l'nnkfurtll!occhn:

'm two typu of Light-wator are offor.d &5 being "npecuny nfc ‘

a to thc miunncnt“ (According to BHB) Light Water FC 200 10 nportcd -to o
- be out of production, but -hould be cvaluaud for conpari.m Thc tut for
*‘uvironnnul impact should 1f pouiblc, be tested for sz -olutionl as uud

(for Light Water 6%) and encompass the following parmtera.
- 'utfuc t.nlion activity

‘-Toxicity

e Bioebuiul dozndati“ o
; :;.Oonunt of huvy metals . ED
B nm pO:lnt. . o

. 'l‘hc final report should also conui.n roco-cndationa for tlu tcchnieal

: procut-on: specifications (TL).

m t:l.nal ropott wvas ochcdul.d for conphtion in Scpt 1978,,.. Du. to :-i

oicknu- of one of the uvuugatou ic m dnlaycd for m -aq

R L L P ST & T
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3. TEST RESULTS

3.1 Physical~ Chemical Tests
The first test result gives the heavy metal content which was doter-
1)
mined by X-ray fluorescence .

_ Bvaluting the figures of Table 1 listing the huvy metal content,

thc two mdn l'lnorptotcin (Bo 1) cnd Protoin fona- wmd (llo 5)
ot«pl out- !o: nmmmn tho uue uul tm mmt ot ;hc appuciutiog

nu uninpotunt.

! rable 1

" Heavy metal content in foam extinggiéging como’un'ds;“

ilfo. | (‘;'igifml '.P.roducts_‘ o 5% Soluit;lo_r_x_s-,r
Zn - Pe Cu 20 e
v opm

R e e

e ey

wwemad |

-1) Determined by Dipl. -Chem. U. Schleichert
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When the flame point is determined, the water content of the sample
o

must be considered. Flame points above 100 C, the boiling point of water,
' 2) g
could not be determined. As could be expected none of the tested samples _
(] ' -

did have a flame point below 100 C. It should be obvious that none of the

prodacts would contain flammable solvents. ~

3) ;
The eurfece, or interphase tensions can be seen fron Table 2. The

: euzlm teuioa veterleit zceereny dtope some for concentutions from 50 mg/l'_ oy

to 500 igll. 'n;e eur!ue :mm 1is 1uet effected tor llos thotein foen
e:ttnzuhhet). nou effec:ed fo: m ught-ileter typee o! I'C' 206- :ype. ‘_
' !he rmon for thie is fouad in the cheaieel conpoeition of the extiguuhing "
.compounds. Protein foan agente can be expected to be generally 1ﬁnc:ive eo
the water/ait interphase; while teneidee and elso 80 called "syuthetic"pro—
ducts are interphase active. The interphase ectivity is lese a productA_A
specific, but rather a groﬁg specific characteristic.
Table 2

interphase 21ctivity

No. Interphise zct1v1ty at 20°C ( dyn/cm)
50 - 00 = 2% -
| : ' _ggll EVE o
-2 50 33 »
3 1) » . »
4 1 $3 ]
) B ;| (1] 23
. R R - I L]

2) Determined according to Abel-Pensky in cloeed veeael- DIN 51 755 Ed. 966 -

3) Interpheee- Teneiometer. accotding to Nooy. litn. A. Kroee. He-burg
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3.2 Tést for Biochsmical Degradation '
To evalua:c the wat.et polution characteristics of compounds, it is of

pumu;u“f» el dic e Chtim co
interest to sum up the chen&:al parameters, potassium permanganate and

GAY )Y dtamunds CoD) 800¢
potassium dichromate uptake, (CSB). The biochemical oxygen uptake (BSB5
Hg of DEV (4)) can be used especfally in combination with CSB to preliminar-

- CoD
11y evaluau the degradation. ﬁhca the CSB analytical tedt gives reliablc

ruultl ( thh tor mamcc. is uoe olway- truc vhou hydoophobie eonpomdd

W c.o/ew
uo boing mnd) o-o mt eouim miuvo mnlt dotind fron thc esnlnq,

uﬁu u mtul. vhuc Mpun umlu can not bc emtod. uinco the 3
B0
h@uhuon portod for thu Bst-me uudor un conditions dou not en'

: -ufueicnt u.u for adnptation of the orgauim active :ln the biologiul

'btukdown It 1s not cotta:ln that toxic inhibitions can be excluded tn
BoO

cundard BSB (5). To better insure rmlto concorn:lng thn degradatiog,zm
Co0/ B T
:I.s pdu:lble by evaluating the CSBI/BSB ratio. one must carry out cxtonsivt e

d.gradatm tests, wvhere the incubation time, the inoculation utcﬁd and ¥

oth‘r patmter- are dctcruincd. o0 that further breakddgwn than for tho fivg' o
S

day BSB-test can bo evaluated. S

At pruent there are international offo:t. underwvay to itandard:l.u d@ E
o

'gradauon tests. Pot ‘this inmtigation of breakdovn of firgmhxm §

ton eonpomdo & nev T.0.C.~ dcgudagion tast (6) dowlopod by tho Buudo".

fur cwuurkunda was used. Its tut cti.ecrin is the conplcee bmkdovn ot v
th. toul organic carbon (T0C) .

'Por :ho test procedure the test coupound crvu as th‘ only -ourca of

carbon. Imnn:lc mineral ulu are addod 1n advaucc. The :lncubation
(Aﬂ

piacc 1n a sem—ccp flask with a:lr space, phcod in a ohalur. hn dcgtada-
| S AR o P
uon mn tot tlu fire cxt:lnguilﬂng fon eoupoundo wou carried out ct 20 c

m the dark. in dcv:latiot from tho Out.d tut ptocodutu.
o
R , r,r";.‘.-' )

R FEE



,jéiéﬁQTﬂjlﬁ)Fﬁﬂ”ﬁﬂdﬁiAEyﬁ!s

When the percentage breakdown according to the 'mc-tut is compared to
R tuulu from other degradation testc, it must be taken into account, that thc
disappearance of one material from the so].ution is often considered as de-
gradation. Under cerain circumstances a high degradation can be simulated
vhich actually is bucd upon physical processes such as, for hsunce‘nbcorp- _

-‘

l;:l.on of oond- vhich has no uhtion to co-plctc biolog:lul brukdm nncl

\xg..- N ) _ el -
| Acuuiu to th- upomueu utluud by mticintton h a round tut‘ Rl
s!n lﬂc muln !or co-plctcly aolubu compounds arc lomlut lmr t:lun PAe, ;{’:‘Sf. |

’ “.H o h

vhen the breakdown is measured by the "modified OECD-dpreening test" (b). |

l‘hu "nod‘!icd OECD -screening test" was tested by :lntomtioul round mu. e

It hu some diudvﬂugu APpABE 06 - the L dnsuhtﬁnm:mﬂqn iy
uud for :utinz of mlsiona and suspensions. NPT

“Six;co the products tested here are Jaixtures tln ruulu of tl;; dloprul- ;
acian :uc 1s only well defined vhem a total breakdown 1s rocordcd.' In cuu
whoro pnrti.eh breakdown u obutvcd this can be due to tho fact that only N
part o!.' thc product can bo broken down, wh:llc othot patu can not:. Tha

brukdovn of ntxturo un thcn bo unipnl;_od by tha mutqetmr by addition" '
of conpouuds which are m:lly brok.n dovn, but othcrwiu w:l.thout function.
Even though, it 1s useful to test the btukdoun of thc prount nixtvu

productn,bccauu it gives a preliminary rnnking of the product-. ror futuu

:uu, vhich cauld be carried out ntnr a pcriod of & few yuu of uu,

it ‘hould uo :tt-ptcd to test the btukdovn of. the oin;h co-pouonu of tht*" “-‘_.f

products. -




L tatio conld pou:lbly

BEST COPY AvAILABLE

RESULTS:

—— '1'&513 3 does list the measurement results obtained for thc orginal
products, to evaluate the potential for mdanscting of the water. Table 4

‘1ists the percentage of degradation of the application solutions .ftet a poriogl

S
of 2 days together with other degradation parameters of interest. 'nm cpqcitgg‘

TOO- do:udatm curves are heorporat«l u ltuchl-ntc 1-6.

m u],m »uuu from ml. 3 ahu that ﬂu dufomt pmducu mtua

: 'urytu mu of omue enpomda. otcoum m thould emmt n low eontcnt
‘of omatc waterials and of organic carbon found in produc,:-

1,4 and 5 u ©
' pouitivo factou vhen water ondangcring 1e to be judged.

Boo .
nsns are lictad eo—

gothor wi:h the rat:lo betwun thuo two factors and can be uud in addit:l.oa

ror the application solutions (table 4) the GSB and

to thc 'roc- dogradation ruult. ﬁor the: evalustions. According to the utio §
thc product No 6 should bo concidorcd easy to degrade.
and 5, which nccordinz to the ToC-

For th. products 1

dagudation test appnbt udim dogradabl

o (u aho ntablnhod fron the metabolism test), the nnfmubln CBSIBSB

5
be dup to thc chenic;l oxidaeion of iron ulu_p_mg__

. h tlu products. ‘l'h. iron ulta vould 1nermo tho OSB v:lthwt hcrmiu !

| , thc nsns 'l'hc dogr&dntion of uch prodnct. upatauly, 1. “llultnd u foug,,....i«s.
| | 1

\ !on utinguuhing compound No¥k lho\u a favorablo

rntto of lmno tonmup-
P ciou/ KZCrzo consumption, and shows good bactcrh action in the utabol:lu o

‘ cu:, togoehcr vith a 47Z TOC- dngradacion. ’
o"7

It must be rand u udiu- dqndab'n l

¢ed
fﬂ"f do uot hdican a good dcgudntion rate

&«‘ rtodnct No 2 shows a favorable csnlnsns - rntio, but s:lncc thc otlur tqqu

it 1. chllif:lcd as difficult to dcmdo.
L mmm«a-. of product 3 is even lnl thn tlnt of producc 2. #0 ﬂ: '

- .‘ ':" “"

2
f 1- elu-uiod as ditficult to dozndc.
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Toble 3
Potential ‘or endangering of wWVA\LABLE
No KMnO4 120r07 ‘ Org.C Organic
used used content OOntent a) part b)
—_— ka/1 g.)| Y X
{0,203 1,525 0,1% 89 10,7
7300 1 0,09 3,438 0,24 53 . "
Fc 1ol 3 0,085 2,930 0,22 7 v r 3
Fc 290 4 0,0% 115 )} 0,30 0 2
I L I e

"a) only approxtacss values

b) only approximate values, bBurnoff valuen at'Goodc and variable duration

Table 4
iochemical degrada £ A y1ication resdy solution
No Rate of &ig Rof Degrad. DOETQA Final
nﬁ‘% (m. X,Cr0,) Reoog o8 Eé'gi ::tha.bol. oY . ;;"1
w0/t NN wg N test . temt
fluonpateny 5 000 &,,.~~‘ 0.0% - 31 0, ¢ W medium
FL®) 2 2.5000045) 20.500y 13000 19 o5 - o | diffionlt
CFel oy 2 acubaedae e 00 3,0 W e e | ditriomy
CECI® 4 1250 16.300 640 3,40 0 - a2 | airftoult
0 5 1.%00 . 20.000 3.2 60 02 ¢ 37 | medius’ .
6 2.500 3.000 41.000 0,9 1,0 & 2 | easy to -
: | » - ,u““d.i\"!; o
,,//  x) Bvaluation of biochemical degradation in 10C- tent (at -tcndard v‘ﬁ ;
- temperature of 25 0) o - o :
o - 20 % difficult to degrade 2o - 4o $ alightly dcmdsblo
40 - 75 % medium degradable ’ 15 = leo ﬁ vory domda‘blo |




S e alvesdy 108 of the T0C 1 broken dows. ' Further dexvadation doss resuit
: ',.1, .g;.r 1 m:h; uyo. but- M u; tutmiu mu«un 1“4“: W hrn
L ?'m of 60Z of the ourtiu T0¢ doss ulu plm The -m dowa u bmluim__‘ o
..f:,r 7 tut dayu can be ovcluted as an ldaptntion ‘period fot tb‘ !101'0"

~ could be u«d 1n hrgo uount-. chc toxicolo;y mmvng.‘ uuuuw
: ‘_"addition to the mmrporatiou- utabouu tuta. tlao tnta ﬂth -un crab
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for product 4 than for products 2 and 3, it was classified as difficult to degrade.'

For fire extinguishing foam compound 5, the metabolism test indicates

that it can be broken down. A finding which is confirmed by the results of
the TOC- test. The product is classified as medfum degradable.

' For product 6 one finds a conpl:l.cucd dagradation bolpv(or which night ,
origiuto fro- the high toxic effect of th:l.s product. . Afl:cr 7 dayo dcgradn b

organ:lsm :lnvolvod .

| 3.3 ﬁu;: Cology 'tut:l.ng

nz'mon '

In thc "Bvalmion of the Water Bndangoring by Foaa thinguish:lng Mdo” o

(2), the results concarning toxic effects tmrds alga. and bactoru vere di.cuuod.

In thic ovalu;ticn wh:lch is concernod w:lth tutl for productl :hat poplibly

and fish were carrud out. This way the. prcv:lous ruulto could bc furthor
confirmed. o : o

. The toxicolgy test is carried out cceotdiug to tho Gorua tmdard pro- '

. cau for vater tutiug (DEV) (4) L 11, L 12 und L 15. Por thcu,thc htut

gest procaduru vere used as publuhcd by tho ruponnibh votking co-uttm

Por fish-tests the concentutions uud were fron 0 to 10 000 ngll vhou




fat 1o 000 e/l :m all test antmals d1d au (xc oo' - 10000 ms/1). m for

C gd.lt. ..'rb. ozuct is uu1 bnow the cuuen uuu a:immcnezm ot

- _so -gl1- lmt at 100 ngll 1t 1s .13:;111.;.,‘._,:.,,.__-_ R

~12- .
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'a large grauation of dilutions was used. The further toxological test were
carried out with smaller gradations from 0 to 210 =g/l to .insure, that the

products coul& be differentiated as well as possible.

. RESULTS:

.:Im thc cnclocuros l to 6, thc rcnulta of tho toxicology togt- aro’ivrcldit

—u qlou- rmti.on cumo nnd thc tuultn au uleulatod and punntod ;n Tabu :
" mm: Yo l. "nuotuhm-cuct (helom 1) h u tnic at eonccntut;ou’.

the concentration 1000 mg/L the product is not detrineatsl (EC,* 1000 mg/1) & |

(!Ch offcctivc concanttttion vith respect to tho corrocponding tnot. Ecioo 1.
thc lowest tested conc.ntration for which a 1002 ro-ult with rcop.cttto tho

tc.t ctiteria is vleordcd. .For the filh-teat, this 1s thc conccntratinn nt'
_uhich a11 animals die; Bco is the highest tested concantration at which no -

lisnificnnt reaction is observed with respect to the test ctitcria)

Crwketan '
walrdo the snall crab Daphnia magna (water floc) the ptodﬁet 1: not
dotrinontal at the highost concentrations tested (EC,= = 250 Igll) e

st

Th‘ photo'ynth‘.i' ‘°t1Vity of ‘13“ is “'11! offcctcd by Fluot-c;:w -

Tha bacteria oxygcn uptakc dnring brtnk down of pcpton. 15 1ncrcanod by i
tha product. Thin makes the biochcnical break dovn of the product 1toolf plaunibll

) w[“_

,This rtsult 13 also confirmed by the TOC_- dcztldation t.tt (Ooc. 3 2).¥t

Thc gtoduct NoZ, Liggt Wator, ¥C 206, ftoot-incngod (cnclocurn 2). tcleti

,linilar to product No 1 in the fish and daphnia tests. Aloo tho tntutt o!
: pe

, ‘thc tncorporation test is similar to tha first product. But th‘ 1nhibitiou

of. tha photooyuthoain activity 1s 10-. and baconno oi;nificcnt ouly at tho 5Lﬁ?’f'
highut conmmtion 250 -gn. The ruult o! the -uhon. nt.r dtite

.|i_'
"";‘:.,\-

", ..



._ u. :m tho mte offacts mudo alm Mutad for '!‘ﬂnct 2 m ”t f-pundi FR
"-‘_':ffor produ: lo. L N :

S to product llt. 1. No signifieunt toxic ottoctc nro tmd tanrdu nlgu ae

conccutution of about 250 -gll. l'or tho uthabonnn :ut nu ucruu 1n

" .blctcria oxygen corporation was tocordod. but it vas less than fot prcduct

- No. 1. ‘rho result of the uthabonn test eotrupondn to a uuuvcly‘s

g 'positivc ructton towards :ho break dovn tut. .

BEST COpy AVAILABLE
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definitely different than for the first product: There is no methabolic

. increase which could belintcrprctcd as a sign of break dowm. The TOC

degradation test also does show a break down of less than 10%.

The results of the biological tests carried out concerning product

Ro. 3 "ull_lt Water, FC 206, normal," ar& nearly indentical to the results

) _obtainqd to: pmdnct llo. 2 Lizht ihtcr. froat pronetcd.' 'rhc only di!fomep

l’rvdue; llo. 6. "Light Water, rc 200, uoml," 1. diffomt fm tho ‘n
fm ‘agents dilculud previously by having a dcfinito toxic cf’cct tonrdo f"_* c
ﬂuh, : i cnb. and algn. For fish the test animals dia alrudy at. 1000 Ig/l

(xc = 100 ull, ECy00 * 1oopg/1) In the daphne test, 33% of th‘ aniulo

) diod with:ln 24 hours at 100 ng/l, at 250 mg/1 about 75% of tho aniuls
dated (5cg = 50 wg/1, ECig0 = 500 mg/1).

'l'hc ueorporauou test for this product is alrudy ourpuud at conun- .

_trauoan of 5 ngll° at 250 -gll a complete inhibition of algu acttvity is
' rocordod (xc -2 -gll. EC = 250 mg/1).

Product No.: S, Protcin Pm gggt. 1: 111 biologiul tuu ta oquhl o ,j

FP» .

' Pmdggt uo. 6, Expyrol, 1s umciouny high 1a :oueuy m ﬁ du;y £
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especially toxic (EC, = 25 ﬁg/l and ECyqp = 500 mg/l).

The incorporation test shows an 1oh1bition at 10Zconcentrations above
10 mgll.. For 250 mg/1 there is a 652 inhibition.

The metabolism curve of this product indicates that it contoing meta-

bolic active as well as toxic compounds.

Table 5 o . | RS - S
Results of toxicologx tegt ( exoressed 1n ordor _of poison classea) -;3‘,;
o ;.ma Daphne Algae Bacteria (DEVL 12) ‘Total
_ (DBVL 15) (n:m. 11) (DEVL 12) inhibit. . enhance. . evaluation x)
| I 1 341 'uour . ‘ nmx :
? ur 1 /1 mr - nr 3207
3 m 1 m m - . — 206
. . o Sk
. 11 1§ 1 u s u 'ﬁ’t‘
s m ur 441 1894 . 1
[

i I i 318 o - om

»

Poiswn class 1 : Proven inhlbl*ion on tnef anlmzls at cnnoentrztione
below § mg/ 1

Poiron class 11 s As in 1, :egion 5 to 200 mg/l

~Poiron class llii No damags at cohoentratiohé belowoéso'mg/1ﬂ7

';x)Totwl evaluatian: Calculated by weighted avaraga. The test result with
lowest critical 1limit of concentration is multip)ied by 5.

4, Evaluation of Results and Coocluaiona .

Sunmarizing the single critcria of the test, one can obtain different
reaults, depouding upon what 1uportancc 13 givon to thc difforent criteria.
* The original products couatitutc a threat to biological cyutems such }
as the life in otroans and biological ayatcaa of purification plantl. du. ;

to their high toxic level to vhicb ;hc ourfacc tonlion, and for product 1, o




| tho lartgec tcnaiou activity can looco 1tl ﬂnportancc

: according to thoir :oxici:y at the concentrations which can be rcachcd duxing}fﬁ

' tcxic ptOdnctl No. 4 and Nb 6. nnm;idditionll dilution by a flctor cf

-15- BEST COPY AVAILABLE

the content of zinc is added. The drinking water supply could be endangered

by the content of just the orgaﬂic material in the original compounds.

Also the applicatiom strength 5-6 X solutions of all ptoducts tested - -

can lead to danger for blological systems due to their phytical, chcnical e

and toxic charactcrictics.

ly the further dilution by & factor of 20 to 80, vhich s active _nj 5-_".;] 3

thc mmucm of foam. aammmmamma wmw lm).a o! mn'
( 3 nll for lm:mu. 10 - 35 nll for fuh) 1s not cxendul cnd alao )

'It th.l".lll t.aaonnbla to .vnlunt; the wat-r dansnr by :hc productn

application, and accordins to thcir biochemical dogrtdntioq,evun thoush thcroff;,

CR R
at praaent are only degradation re-ulta available for the tinithod nixed pto- :"

dnccl.

Por none of the conpounds the degradation is so easy as tb clllsify thcngf4"

ac onvirontntally friendly conpoundo. In the solection ono thtn -nlt difforbfily

cn:iate r.lativcly bntter products from rclntivclysvoroc ptoductl.. J_n"

‘ thn fitl-lxtinguilhing foan co-poundn l!l applicd. tho abou; s z iolu-
1ian: an-as pt.viounly ntat-d dilutod by a fnctor of 20 tc 80.3 Thoy thnu:

are in a rugion of conccntration bccwoon 125 to 500 mg/l. At thil couccn-ff"f“_
FC 206 _
tratdon thc conpounds of product No. 3 and No. 5 are ﬁithout acutc'dccriladt R
2_are without acute ,

FC 3317
to thc tcst organism. Product No. 1 and No. 2 lose their toxic e!fcce

F

‘ a!c.r further dilution by a factor of 2 to 5. Such dilution 1: to bo ox-~< ?iﬂ?

poctcd in the pro-tlood tank of tho purittcntion ayataua

For th- vnry o f
= -1tV i

IR

b.twcon 50 and 200 is ncccaaary to get bclov the toxic 1.vn1.



’ ;%@

. ol

' ductl thorofo;! should be avoided. , v ;
'} B ' Of th uuiuu ptoduetl tho t«- cc-pomd No. 1 hu a. ioutiuly}tfu
| gk thate level tovards alges due to the hish content of _stnc ‘m .m

’:thnoh ptopcrtius are lost to & large oxtone duo to the dilution during

,uoazo, and oinco the product is rolltivoly casy to dcgradc, tho cndnngotips

- zzgggsigg_lnd_:nxin_ntinsﬂgl Further it ohould be attcnptcd to rcplnco

'_oi-ilar effect.. - !ﬂch approach has bcon ouccoooful for ochor naccrialc of

"I.-proocnt in foam compounds should bo well oltnblinhad:z

BEST COPY AvAlLAg £

o
Fcz‘(»’ :
are not certain in practice. Product No. 4 shows in,addition a low degree of

degradation and should not be used for that reason.
\_—;

The products 2 and 3 are of little concern when toxic groggrtiec are

_taken into account. But both products are difficult to degrade and could

thus disturb and r the drinkin water supply) and the use of these To-

of the untcro du. to this ptoduct appcnrs to be of little inportlnco. ; j '
The groupins of the 6 ptoduct. proposed here does take biological and
chonical results into account, but dbes not consider application technicll '

chntactoriotico. If it ii not poooibla,duo to application toehnical,r..,on. ;€53

to avoid the use of producta which are difficult to dcgrad. or are olpccially

toxic, then it would be ndvisable to test their v ts £or de- ;1
co-pononto osp.eially biologically dnnnging by looo dnlaging -atcrialo of

onvitonn.ntal concarn. 3

5, Rocounendations for technical ordering gggcifieag;ggc

Based upon the investigations as Hiscuooed, the” t‘llovins toquiro-

| -ontl can bo made of the manufacture of foam firc-oxtinguiohing co-poundai*“‘*il;f

(j;ho biological dogradation chnractorintico of thc organic coppooonto

The break down should be as oaoy as possible, right nov 1¢ i¢.°°°’i4‘;“
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as fair, when a 50 I break down is recorded in the modified ORCD-Screening-

__. Test (7). For a test which records complete chemical degradatioms such as

the 70C-degradation test (6), a 40 X break down should be the minimum roquirod.
Othot tests can be used in roplocomt of the abovementioned, if it hu been

" provon. thot oquol tuulto are obtainod as for tho tests occord:l.ng to (6) ‘

| __’and (7). whoa these productl are tutod. . - Lo

, N !hg Me g“gu of th- foam eommdo tonrda unr otsuuon. hpoctgll

mmu slm m oud fuh lhould bo as mll u pouilplo.: A

_oukﬁcituuy meoxic ungo can be ut if the Bcso for boctoru, algu.

daphuo nnd £iah 1. above 1500 ns/l foo- osont in wotor.

_ !'or toxicology test, L ll L 12, and L‘lS of DEV (6), or .Mh: Lo TR
. : (»w.( . _:.__.
procoduro for which equal typo results can be proven, are to be und. -

1

\l'
'l'ho hoavy metal content should not exceed 1 X zing or foy othot totol
Pk
an ‘amount for which a corruponding degree of bacteria toxic offocu l.o
. rocol:dod. | |

X 8

6. Conclusion

| rAccording to the task the following oix fou co-pouudo, dotcuinod

by the "Bundount fiir Wehrtachnik und nuch.uuag" 1n Koblonznuto ovalua""
.-with: rolotion to Pouiblo ondongoring of ugg.". ' Fllﬂl"tot oiu- L‘lgl\t W
.rc 206, norul, Light Water Fl-‘é 3230’67 Froot‘proeocud Light Hotor rc 260. notinl: e
Protoioohhomittu- Expyrol F 15, The test 1nc1udu 1“"”“. ‘¢‘1v1ty‘ : L

toxieology. biochonical degradation, heavy utal content ond fluo point.
i

"rh‘ rooulto wotol prountod and diocunod ond a conoluion tuch, d"'
“. DI

produnu l‘loorprotoin nnd Protoinochnmittol voro roco-undod duo to

rolauvoly fovonblo biolog:l.c charactonotico.

‘l'ho £ 1nol cml!.to

thc conttact ozmy.

A
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