
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 Perfiuorooctanesulfonate, which may also
be referred to as PFOS, FC-95, oras a componentof FC-206.
(1-Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was not noted. Thetest
sample is FC-206. Current information indicates itis 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% tolytriazole.

The following summary applies to a study done by athird party (Dr.
H. Hellman and D. Muller) for the GermanGovernmentAgency For
Military Technology and Procurementforpurposes ofcomparing the
environmental propertiesoffoam extinguishing agents from multiple
companies, including 3M’s FC-206. Data may not accurately reflect
theenvironmentalproperties of the fluorochemical proportionofthe
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.

Toxicityto Fish was evaluated accordingtothe German standard process
for water testing (DEV) L 15

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

Exhibit
1716

3M_MNO1657796
1716.0001

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)o 

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% tolyltriazole. 

The following summary applies to a study done by a third party (Dr. 
H. He#man 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 multiple 
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 inhibilJon (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 

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

1716.0001 

Exhibit 
1716 

State of Minnesota v. 3M Co., 

Court File No. 27-CV-10-28862 

3M MN01657796 



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

The method for evaluating bacterial inhibition was not described.

RESULTS

7[>ioo0mar|
[Rites Z200s—|Bacteria inion [Ibid|[soosiico

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

DATA QUALITY

Reliability: Kiimisch ranking = 4. All study valuescome from a summaryfist only. No raw data or method documentation was available. The study
summary failedtodisclose duration of toxicity testing. Its notclearwhy
‘such low biodegradability was observed when the products contain
materials that are known to ready biodegrade. The samplepurtywas
not properly characterized and the study lacks analytical confirmation ofthe amount of fluorochemical proportion inthe soluion
OTHER

‘Submitter: 3M Company, Environmental Laboratory, P.O. Box 33331,St.Paul, Minnesota, 55133
Last changed: 6/26/00

3M_MNO01657797

1716.0002

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 

Re~ult~ 
Fish LC~ >1000 mg/L 
Daphnia EC~ >250 mg/L 
Algae ECso >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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Dr. H. Hellman and D. Mulpr,“Environmental Impact of Fire ExtinguishingFoun Compounds" The study vas carried out by the West German Departmentof Water Technology for the West German Agency for Military Technologyand Procuromont. (Translated by G. Diersnon, March 1, 1980).

This report compares the environmental acceptability pt 6 AFFF Agents
including FC 3017 (identified in the report as FC-206, freeze protected),FC-206, and FC-200, The researchers measured biodegradability, aquatic‘toxicity, heavy metal concentration, and surface tension. The reportrecomends avoiding use of the Su AFFF products since ali were difficultto biodegrade, but the biodegradation results and their interpretationare questionable. Comparisons of BODs and COD showed that the 3 pro-ducts were more readily degraded than’ the competitive products, yet theauthors chose to give more credencetotests measuring dissolved totalorganic carbon (T0C) concentration over a 21 day period. These tests gaveresults that were inconsistent with the BOD results. In these tests 3hproducts inexplicably did mot degrade.
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(important - Whenever possible, attach a full copy of ~he material you have abstracted.) 
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s..,ce I Location o! Original 

[’] Journal [] Book [] Patent [~’Pi..Otherspecify) GP-rm.Rn~t ~~ 

Reference (e.g., Author. Titla, Isle Date, Volume, P~e, ~�.): 

Dr. H. Hellm~n and D. Mu!~r,"Environmental Impact of Fire Extinguishing 
Foam Compounds." The study was carried out by the West German DeparZmen$ 
o~ Water Technolozy for the West German Agency for Military Technology 
:~nd Procurement. (Translated by G. Dierssen, March i, 1980). 

This report compares the environmental acceptabilitypf 6 AFFF Agents 
including FC 3017 (identified in the report as FC-20~, freeze protected), 
FC-206, and FC-200. The researchers measured biodegradability, aquatic 
~oxicity,~heavy metal concentration, and surface tension. The report 
recommends avoiding use of the SM AFFF products since all were difficult 
to biodegrade, but the biodegradation results and their interpretation 
are questionable. Comparisons of BeDS and COD showed that the SM pro- 
ducts were more readily degraded than the competitive products, yet the 
authors chose to give more credence to tests measuring dissolved total 
organic carbon (TOC) concentration over a 21 day period. These tests gave 
results that were inconsistent with the BeD results. In these tests 3M 
products inexplicably did not degrade. 
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Compliment to Report of
Bundesanstalt fir Cevasserkmde10. April 1979xib/310.22/2596

~Bavironseatel Impact of
Tire Extinguishing Torn Conpomds.

Study carried out forBndessat fur Nehrcachaik und Beschatfung
(Government Agency For Military Technolofy and Procurement)

Report: BA 111 1-E/B31E/70145/76D66 of October 12 1977.

Reportar:
ObarregtermgeratDr. 8: Hellman -
Oberregieruagevat. D. Willer Li

Kobleas 1979

ee a aUE einanIR

3M_MN01657799

1716.0004

10. Apr~l 1979 
~.)flb/340o 22/2596 

Bundeomat fur gehr~echnLk und BesehaffunK 
For )ttlltary Technolo|y and Procqre~ent) 

Report: B~ 111 1-t/B31E/70145/76066 of October 12 1977. 
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1. nemobcrion

~~ Tor fire extingulshing- foam compounds one can distinguish six application

cegtons:
1. General application (local fire protection)
2. Solvent industry
3. Fighting of carbsnhydride fires for instance in refineries (closed systems)

4 Blsctrical equipment, Migh voltage 5
st oritcattons 1a airports. 5

6. Applications on ships.

‘
. In the present study 1t vill appear that airport fires take on prefers

Sup laporiascn Gr. 55 1s ahvious, thet + fev sveonts fa sien ohm HAS d0
portent difference for saving human lives, and that the question of wavioee-
meatal endangering especially of vaters aad stresxs dose assume some vhat
Less importance. But vacer safety need ot be completely overlooked sspeci
aly because most of the actually used fire extinguishing compounds are used

1d eratatag. RS

+7 The Bendaazatale fur Gevasserkuade (Dept. of Vater Technolop) in 1975.° ©
9% the task from the Miststeriums fur Ersibrung, laadeljtachatewt Foust.’
(Mfatstry of Food Agriculture end Forestry of Nordrhain-Westfalen) to pvale

uate the ipact of fom extinguishing cowppunds on the water quality. Thirty:
eight foun extinguishing compounds from 8 suppliers vere evalusted cheateally;
physically smd biochemically for possible endangering of water.” piteienat
brinds’dla vary 1a degradation sod coxtetty. Kepactally theSi’ tien ektidg-/
wedibing’soturtons weed can result ta tha folloving damigps ©
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1. INTRODUCTION 

For tire ~xtinSuishins" foam compounds ous c~n disti~sh six application 

1. Central application (local fir~ pro~ee~lon) 

2. Solver industry 

i. In the p~m~at study it vii1 appear that airport fires 

r~l /~portanca (1). It is obvious, that ¯ few seconds !n t~ can 

portent difference for savin~ human lives, and that the question of ~ : 

m~nr.a.l. endangarLu~ @spec£ally of va~ars and str~aas does essum~ a~ VieS: 

less i~portance. But water safety need not be �oaplataly ovarloo~d especl-. - 

ally b~ause most of "the actually usmd tlr~ ~xtlu~ ~o~ are used 
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- Potaontng of natural vater purification (in stremns)
~~ Potaoniag or demage to fish and fish food sntmals.

- Reduction of oxygen contact by metabolic processes (surface or ground vatee)
- Reduction of water quality by orgemic compounds (general)
- Undesirable reduction processes fn the groundwater. |

This report was publicized.
dmPevha. Ghkarsad

di ouceiyy. eftention)fuk the
Parties iavolved, such es the manufacturers of fom extinguiehiis compounds
#24 the authorities Tesponsible for water purity. Among others,thess consid-
erations vere taken into account in the DIN- standards.

2. DEFINITION OF PROBLEM AND TASK

After several discourses tn 1977 between representatives of the
Bundessates fur Vehrtachatk and Beschaffung snd the Bundessastalt fir Gewas~
serkunde (BFG), the BPG was authorized om Oct. 12, 1977 to carry out a spat

cial study. This study should only cover the products used by the Bundeveho:
(W. Geraan afldeary) and also products which are considered for possible nev
Antroduction. .

As a first objective, the environmental influence of the folioving six 1.
extinguiehiag compounds should be determined: .

3M_MN01657802
1716.0007

- Potsonin~ of natural va~er purifica~ion (in streams) 

Pole¯nine or d~nase to fish ~nd fish food animals. 

- Reduction of oxysen contact by ¯stab¯lie processes (surface or Sround va~er) 

- Reduction of water qual~y by orssn~� compounds (Seneral) 

- Undesirable reduction processes in ~ho ~roun~water. 

saul. ~ au~horities responsible for v~tet purity7. Aum~ oth~rejthese aeneid- 

creeL¯n8 wore ~aken into ~�ount ~n ~he DIN- etan~ards. 

DEFINITION OF PROBI~q AND TASK 
." t" ~" 

discourses ~n 1977 betveen representatives of ~he 

Bundeaau~8 fur gehrtechnik end BeechaffunK and the Bundes~nsta~t f~r ~ewu- 

eerkunde (BFC), the ~1~ yes authorized on Oct. 12, 1977 to caz~7 out ¯ epe~ 

cial s~udy. This study should only cover the products used by the Bundm~h~ 

(w.c~rnan a!liVery) and also products which are considered forposslble m 
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o Product Manufacturer

Ta Fluor protein Firm Dr. R Sthamer, Hamburg

2 Lighe eter,FC 206 “Son Fira 3 M, Neuss

3 Light water, 1c 206 Firm 3K, Neuss
(normal)

4 Light Vater,FC 200, Tire3M, Neuss(aoraal)
5 ProteinFoamAld FireDr. R. Sthamer, Hamburg

’ 6 mprirs Fira Soschat As, Frenkfurt/loschet |

The tvo types of Light-Vatar are offered as betas "aspectally safe
to the emvirenment” (According to BWB). Light Water FC 200 1s reported te

be out of production, but should be evalusted for comparison. The teat for
environmental {apace should, 1f possible, ba tested for SI solutions se uesd
(for Light Water 6%) and encompass the following parsmaters:

= Surface tension activity
:

~Toxicity

- Bochaatcal dogeadaiton a
~ Contant of heavy metals : G

- Theme potat.
The final report should also contain recommendations for the technical

[procurement specifications (TL).

The 1261 report vas scheduled for completion {a Sept 1978, Dust,
sickness of one of the investigators it was delayed for some‘woaths. fe

Pera 4 ae . Shs ig

3M_MN01657803
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Produc~ Hanu£ac~urer 

1 

2 

Fluor protein 

Light Water, FC 206 ~o;~ 
(frost proeeeted) 

light Uater, ¥C 206 
(~ore~) 

Fire Dr. R Sthamer, H~aburg 

Firm 3 M, Neuss 

Firm 3 M, Neues 

F~ra Hoochet A~, Frankfurt/Hoechet 

Th~ two types of Li~ht-Water are offered as being "egpec/~lly safe 

~o the ~im~t" (Ac~rd~g to B~). Light Water FC 200 ~8 ~rted to 

be out o~ p~duct£~, but s~d be evicted for ~a~s~. ~e t~t ~or 

@8v~ronmentgl tnpac: should, If possible, be ~egt~d £or 5Z soluttone 88 u~ed 

(for Light Water 6Z) ted encoupue the following parmters: 

- |urfsce t~nslon activity 

-Toxic~y 

- Sioehaatcal dosrada~i0n 

- Content of hea~7 netale 

~la point. 

The final report should also �ontain raco~endattons 

p~ocurem~nt ep@cl~ications (TL). 

. ~...,,,j. 

...: " . 
. 

.":i~:""~i"~.’."~’~’~ 
~_ 

- ... ; . 

for the technical 

The flJml report was scheduled for conpletton in Sept 1978.. 

sickneas, o~ one of the investiSatore ttva~ d~layed for 

1716.0008 
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5 mst msm

C31 Mhystcal heateal Tests
To frat cane runt gives the hoary metal content which vas dates5toed by X-ray fluorescence -
Evaluating che figures of Table 1 Mating the hasvy metal content,

the two compounds Fluorprotetn (Ho 1) and Protets fora eempoumd (Mo 5)
Stand out. Tor Tisorprotals the sisc end fron conta of the applictastics
“eelation (stxtures) vith 40 ead 35 me/1 respectively, fa relatively high.’ “
Torthesecondcompoundthe 4roncontent of50ag/1 standsout. ALL othéx :
beavy natal concentrations such as the espactally racordsd levale for copper
are important.

§ Table 1 pal

‘ Hoany motel content infounextinguishingcompounts, bo
Fo “riginal Products 5% Solutions ral,non =n & To

we wit po
Lmmeaa2 7 wo0 “oon 0.0 Hil |3 ‘ now o os Qo pyfood oat gE uel

it Tm a ol set oi Hie¢ 2 LA or os [XE- . TET
1) Daterntond by Ds1. ch. 5. sebteenare Fy

Rs

3M_MNO1657804
1716.0000
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3.    TEST RESULTS 

Chemical 

The ~irst test r~ault K~vee the hea~ metal �ontent vhXch w88 deter- 
l) 

m~eed by X-ray fluorescence . 

the flgure8 of Table 1 118t~ the heavy ne~l content, 

~ ~ ,mupeun,is l~luorproeetn (No 1) and Protein fomt- empound (J~e 5) 

~or ~ ~ ~mouna ~he am, a eonten~ o~ So ~/’1 ~v.,m~ds out. ~1 ot~r~, 

~ u~t:a~ �oneentra~ons such 88 tho espeei~1~ roeord~d leve~s for �oppe~ 

are un£uportant. 

1 

metal content in foa~ extin ishin co ound8. 

1) Deternined by ~Apl. Ch~. U. Schla:Lchez-t 

� 
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When the flase point is deternined, the vater content of the sample
must be considered. Flame potate above 100C, the boiling potat of vater,

= could wot bo datarntasd.” Ae could be expected nome of the sested samples
€44 have 4 flea point below 100°C. It should be obvious that some of the
Products vould comtata flammuble solvents.

Tha surface, or fnterphase tensions can be seen from Table 2. © The
surface tension vatar/atr generally drops some for concentrations from 50 mg/l
©0300 mg/l. The surface tension is lasst affected for KoS (Protein-fosm
extinguisher), most affected for to Light-Vater types of IC206- type.
The essen for this fe found in the cheaical composition of the extiguishing
compounds. Protein foun agents can be expected to be generally asceive to
the vater/atr interphase; while tensides and alec so called "synthetic’pro
ducts are faterphase active. The tnterphase activity {s less a product
specifi, but rather a group specific charactersstic.
Tabla 2
Intershuce setivity

Ho. Interphiee activity xt 20°C ( dyn/om)

0- 100 0 %0 :i ;
: ' “ 0 “ wo2 » » » no3 » » » nC‘ I 33 a 0. $ ” o ow “®

rt 8 B® a

2 Determined according to Abel-Pensky in closed vessel; DIN 51 755, Ed. 966
3 Interpbase- Teasioneter, accordtag to Neoy, Firm. A. Kroms, Hamburg

3M_MNO1657805
1716.0010
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When the fla~_ point is determined, the rater content of the sample 
o 

must be considered. Flaue points above XO0 C, the ~XX~ng ~t of ~ater, 

could ~e be dete~ed. ~ co~d be ~cted none o~ ~he ~ted 8~1e8 
o 

did ~ve a f~ poin~ b~ ~00 C. ~� 8ho~d be obvious ths~ none of the 

~) The surface, or lnterphase tenslons can be seen froa Table 2.    The 

8urf~Jce t:ensio~ rater/air t~nerally drops 8oue for �oncentrations from 50 rag/1 ’ 

S00 =s~. ~, surf~., te..io~ i, Ze, t effee=ed for So5 (hote~-~o.= .. ~.--i’:: 
extln~uishar), soot effectod for tvo I~8ht-Water types of FC" 206- type. 

The reason for this Is found ~n the che~cal composition of the extlk~Ishlng 

co~pounds. Protein loan agents can be expected to be generally Inaetlv6 to 

the water/elf Interphasei vhlZe tenslde8 and also so called t’syllthetic-pro_ 

ducts are 1nterphase active. The Interphase activity is less ~ product 

8pecl~Ic, but rather a ~roup sveelflc charac~erlst~¢. 

Ta~1. o 2. 

Inte ~!fl~e "~.ctivit,y 

NO. Interph~e ’Activity x~ 2o°C (dyn/cm) 

| 

Determined according ~:o Abel-Pensky tn closed vessel; DIN 51 755, Ed. 966 

lnterphase- Tenslometer, accordlns to Nooy, ~lrm. A. Kross, Hamburg 

1716.0010 
3M MN01657805 



-

52 Tase for Mochemtcal Degradation
eva She waspete aracaritic ofcomms, se aot

oocom fe cmon pet edterg4
Totiitim elchromte weske, ov). The biochenteal oxrgen speaks fod
By 5 0) amb st seat sotto vin 55 erin
Aly evaluate the degradation. Wben the CSB analytical test 8ives reliable A

results (this, for instance, 1s not slvays true when hyceophoble compoimdd + “3
acd Satay tested) ome mune conser positive result darivad from che Same
vaf1o'ss useful,vhtlenegativeresultscannotbecomted, since thesday 1
Sackhation parted for the Mi-test under seme conditions doss aot sasiepens
sufficient tina for adaptation of the organisms active in the bologteal
Dobkin. Tt 1s ot cersata thas toste {abhieons can bo excluded ds
“acandazd 538 (5). To betear fnsure results conceraiag the degradation) then
apostle by eetasing heS588 act, one man cary out axons
dopritacton tase, hare che tacubation tine, the fsoclationmaterial and
otha pacenatars axe datarntaed, so chat fustbar braskidvn than for the Five
aapMBtant can bo evaluncad, " :

At preseat there are fatemationsl efferts wndervay to dtandariise def

fein compounds & nev 7.0.degradation T03t (6) devatopad by the Rmtuasirtate
fur Gevasserkunde was used. Ite test criteria is the complete breakdown of hd
£44 total argante carbon (100).

"For the test procedure the testcompoundsarves astheonly source of

carbon. Inorganic mineral salts are added in advaice. The incubation takes

Placefa a derwvecap flask vich ate apace, placed fa a shaker, audigrada-
ibn"bate for th t15e extinguishing foun compods wr carried ut at 20°C
1a’ene dark, ia deviation from the stated test procedures. 3 .

3M_MN01657806
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other parameters are determ!ned, so ~hac further breakdown th~n for tho ££~: 

~Y ~-~ ~n be ~~.                                          ’ 

At pr~ there are ~te~atl~ ef~e~s~ ~de~ay to ~t~dardtzo d~". .... ’ 

the �orsi organic carbon (TOC). 

,’For th~ t:est procedure the tes.t compound eerve~ as the onZy aourc~ of 

pZae~ ~a 8c~p f~sk ~h ~r space, p~ ~ a ~r. ~"d~r~- 

~on ~ts for t~ fire ~t~g~8~ f~ ~uNs ~re ~rrtN out:it 20 C " ~ 

¯ u ~he dsrk~ /st dmv~at~on from the 8raCed test procedures. 

1716.0011 
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When the percentage braskiovn according to the TOC-test is compared to
—— results from other degradation tests, it must be taken into ‘account, that the

dasppescace of one material from the solution is often considered as de-
Sradation. Under ceratn circumstances a high degradation can be simulated
¥hich actually 1s based upon physical processes suchasfor Lastaacesbaorp-
©10m of solide vhich has 0 relation to complete biologics]braskdovnamd

haearétng to the experiences gathered by perticiretion ta @ round ror
£9430 centsforcompletelywolakiacompen stesomalover in
hin Che reskin 1s mented by the "modORD renning tat” (3,
This "modéfied OECD -screening test" was tested by international round tests.

TEMat some ademstagesspre ve:ta degrada i est. dss orem
usedtor testing of emulsions and suspensions. ¥

lace tha products tasted hare are aixtures tha reste of the adgrad-
ath cant 40 only vali datiand vhem a ota besskion 1s recorded Tn cases
Vhare perticls breakdovs fa Ghaecved,chia can be dus to the fact that oaly
Part of the product can be broken dovn, while other parts can not. The

braskdovnofmixturecanthenbemanpulatsd by the mesufastursr by addition §
Of compounds which are easily broken dows,but otherviss without function. &

| Even though, it 1s useful to test tha breskdova of the present mixture :
Products because Lt gives a prelintnary ranking of the products. Tot Fature :
€4t, Vhich could be carried out after & period of a fev years of use,
£¢' should be attempied to Cost the breskdown of the sisgle compinsnte of the

»
1

PR
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When the percentage breakdovn ¯ccordlng to the TOC-test is compared to 

~-resu~t8 from other desr¯dation tests, It nuet be taken into account, that the 

disappearance of one ~ateri¯X froa the 801ution ~s often considered as de- 

Under cera~n clrcunstances ¯ high degradation can be simulated 

vh~ch actULtly IS based upon physlcLt processes such as, for instance~absorp- 

r.~on of esXJ~le vl~ch ha~ no r~ation to �~pXeto b~olo81~1 breakdovn ~nd 

~l~ ~ t~eulte for completely ~olubXe compounds a~ ~~ l~r e~ ~, .-..~- 

The. "modl~£od OECD -screen!rig Cost" uas tasted by /ntarnational round �~e~.~ 

used for ¢ostLu~ of enulslons and suspensions. 

Sine¯ the products tested hare are uixtures the results Of the de~rad- 

at~n test is onXy waX~ defined vhe~ ¯ corral breakdovn is recor4ed~ ~[n c~see 

of-compounds wh:Lch are easily broken dov~ but o thertr~e without function. 

~ven ~:hou~h, it is usefu~ to test the breskdovu of the present u~ture 

Products¯because it gives ¯ prel!Jn~nary rank£n~ of the products. For 

teats, ~hich could be ~ ’out after ¯ period of ¯ fe~ years of use, 

it’Sbould lie attempted to test the bre~kdovn of the single �osq~ents 6f 

products. 

1716.0012 
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TIA does Laat he mses eset Shesand fr che ogtnntPEodata, © evaluate the potential for sadsgerias of he vatar, sunte §Hate the peancae of agradacio of the appscacio selueions afin» soredoF dara together wich other degradacion PaTERSCrs of {ntarest. Tha specific’
TOC- degradation curves are incorporated ia attachments 1-6. tg

“meYalwes ebtained from Table 3 show that the differeat products contats
varyingsmountsof organtecompounds. Ofcourseonsshouldcount alowcontent
of orgaate matertale and of orpeate carbon found 1a products 1,4 and S asPosters actors vie vases adasgurag 1n 0 bo gut, ;Tor th spplscaston solutions (cable 4) he 699aad E5) are 14uted so.
gether with the ratio between these two factors and can be used in addition ©9/30 TO dagrdaston emus tach avsltions. Ancontng £0 toe sus +he product No 6 should be considered assy 0 degrade. Tor the products 1
#24 3» Which according to the THC- degradation test appes mediumdegradable ;(4 a0 Sct frm a mcaon ca 30 moore careneo could sorely be de eo che chemteat extétion of 110 actosps nms

8, Te dugeacon of anch Joc, spaeatals, a evatoted a sotto
Jou extinguishing compound Nok shovs a favorable ratio ofKea0,consumpSon] te,0; common ant hows ond Bacarta scion fn she marpupees

£048, Cogather with a 477 T0C- degradation. It must be raced 8 medium degradable.£039.52 Protict No 2 shove  faveraoie CMD ratte, bt since th ines thsFeV -do'mbt” indicate a good degradation Tate it is classified as difficule to degrade.ot TM degredation of product 3 1s even less them that of product 2, so itOe ities we attics vo sete, oy oREven though the degradation duriag the T0C-test vas forthe strences oe Gad
EER

3M_MN01657808
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EESULTS: 

Table 3 does list the neasure~ent results obtained for the orS/hal 

products, to evaluate the potenelal for ~ndanser/ns of She water. Table 4 

lises the Percentage o£ dsErada~ion of 

days ~8eeher ~ o~er 

~8~ve factors ~ ~ter e~nse~s is to be JudK~.                      :    : 

For the applteaelon solutions (~able 4) the ~P and #~B~ are l~et~ t~ - 

~. ~e ~ ~gra~Cl~ re~lt~r.t~.~t~. Accor~ to the ra~o 

the p~duct ~ 6 s~d be ~stdered 

8~ 5, ~ ac~rd~l t? the ~ desra~ei~ 

(~ al~ eseabl~sh~ f~m ~he ~taboli~ t~) 

1716.0013 
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oble 3 shee
Poten'ial “or endangering of waters by original products
Yo M0, Kr,  Org.0 B® organte

used used content Gontent a) part b)

— i wn ait 1 1

to 0.03 1s ours ” 10,
7300 2 00m 3m 0.34 5 “ot
Forel 3 0,085 29% 0,22 7" 2
Fezeo soon tn 0,30 © »

Sosa 2m ow “ ”
$e 4,03 on “ 8
4) only wproxinate values
b) only approximate values, durnoff values at 600°C and variable duration

Table 4
BlochenioaldexredationOfapplicationready solutions(56)

¥o Bate of Cal a 888, Degrad. Degret. Fina
eo, (a Koro) Bo: mn in oo.4 » Erp) B05 508 TEE methavol. tou 2)al myn men ten

Elon prtns 5.000 % 1 40% 21 0) oe « | mottan ©
Few) Lodhi iy 1.0m iy oF . aittions
Feel yg iusaedas, wee 33 0s. . dirrioalt
FCT 120 16.500 44s 34 00 - 2 asersoult

S110 20.000 3.2% 60 02 4 » ediua
6.230 2.000 41.000 08 1,1 “ ony tootiua—_—_— =
2) Evalustion of bioohoatoal degratation in 00- tent (at standard *

temperature of 25°0)

0-2 % dirfioult to derrade 20 - 40 § e11ehtly degredadle
40 = 75 % medium degradable 75 = 160 % very degradable

i
3M_MNO1657809

1716.0014

Potentizl for end,.~na~ins of waters by ,original products 

No KMnO4 K2CrO7 Org.~ 
~2~ 

Organic 

U~O~ used content Content a)     part 

Table 4 

Biochemical do~r~dat!on of, a+plio.at~.on road~ eo],u~Aone (~ 

ol.I ~.I    )el eel 

,o, ooo 
O diffio~dt 

dtffl011t 

¯ odt.. +. " 
o~ ~o 

Z) ~aluation of bioohemioa~ de~Pa~ation in ~- temt (at =+andard ¯ 

o - 2o ~ alffteult to de~rade 20 - 40 ~ +li~htly ael~a~te 
40 - 75 % lodlun degradable ?5 - leo ~ve+y deeP’able 

1716.0014 
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for product 4 then for products 2 end 3, 1¢ vas classified as dHfficult to degrade.For fire extinguishiag fom compound 5, the metabolism test fndicatesthat 46 can be broken down. A Finding which Ln contireed by the results of
the TOC- test. The product fe classified as medium degradable.For product 6 ue f1ade a complicated degradation bebmvior which aight: ©Flsisate from the high toxic affect of this product. After 7 daye degrade-lou already107oftheT0C1sbrokendown. Further degradationousTemitasdy $f6ar 14tastiag days,but thense tntensive degradation Tending ©Viedown of 602ofthestartingTOCdosetakepiace. The slowdown1abreatdown45687 7 test days can be evaluated as an adaptation period for the micro
organten favolved.

33 Texteotonstasting

sreon
Tn the "Svalustion of the Vater Endangering by Foss Extinguishing Coupouads™(@), the results concerning toxic effects tovards algae and bacteria vere discussed.To this evaluation vhich 1s concerned wich taste for products that possiblyCould be uaed Ln large amounts, the Coxteolory seatevere: dacemstfind, 1s >addition co the facorporation- metabolism tests, also tests vith small crab40d 16h vere carried out. This vay the previous results could be furthercontiraed.
hetoxicolsytest 1scarried out accordingtotheGermenstandardpro-cans for vater tasting (IV) (4) L 11, L 12, aad L 15. Tor thess,che LatestFest procedures vers used as publdshed by the responsible working comitcens .
Por fish-tests tha concentrations ued vara from 0 to 10,000 mg/1, where

; it

3M_MN01657810716.0015
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for product 4 Chart for products 2 and 3, it was classlfled as dlfflcult to desrade. 

For flrs extlngulshlng fomn compound 5, the metabolism test Indlcate8 

~ha~ tt can be broken do~. ¯ ~ndin8 which is �onf£r~od by the results of 

the TOC- test. The product 1o class~£1ad as nedlum degradable. 

, the re8~8 c~ce~ng ~oxlc e~fec~s ~rd8 al~o and bac~er~ ~re diae~.. 

fish ~r@ ca~ ou~. ~Is va~ ~he pr~o~ r@s~e c~d b@ f~r 

The tox1¢olsy test 18 carried out accot~tinS ~o ~he Oer~n s~mdatd pro- 

case for wa~sr t--tlnS (DEV) (4) L 11. L 12. and L I~. l~r these,the late~� 

~u~ procaduras were used as published by the responslbSe ~ork/ns comnitCee8.. 

Pot flsh-te~ts the coucentratlons u~ed were from 0 to lO.O00 ~S/l. ~here 

1716.0015 
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8 large gravstion of dilutions vas used. The further toxologieal test vers
carried out vith smaller gradations from 0 to 210 ng/L to . fasure, that the

- products could ba differentiated as well as possible.

mss:
Ia the enclosures 1 to 6, the sesults of the coxicolory tests are, presented,

48 dose reaction curves and the results are calculated and presented fn Table 5...

+ Product No 1, “Tluorechamgetst (Raclosure 1) 1s eo toxic at concentrationsi"
of 10,000m/2 that 411 test entaals dd dte (0c,0 = 10000 w/1). Bue for
£88 concentration 1000 ng/L the product da sot detrimental (ICs 1000 m/D):¢
(X0- attaceive concentration vith respect © the corcesponding teat. 86,00 ds
the Lovast tested concentration for vhich a 100 result vith respect to the
tant criteria 1s recorded. For the fish test, this 1a the concentration at
Wesch all animals die; EG 1s the highest tested concentration at vhich me
significant reaction Le observed vith respect Go the test criterts),

“Towards theena11“ab, Taphots mapas (vater flee) che product ta hot
datrinental ac the highest concentrations tested (Ege 250 mg/l) | ©
"Tha photonathests activity of alpes ie easily effected by Floorichum

Selst. The effact is still below the critical lente at conceitrations’of iE
30 %/2; but at 100 =g/1 1t 1s sigatticant. | iy

The bacteria oxygen uptake during break down of peptone is increased by
the product. This makes the biochenteal brask down of the product itself plausible.

Tota result 1s alto confiraed by the TC - degradation tant (sme. 333,
"a product ot, Lash Water, FC 206, frose-tamured (enclosure 23, reacts

atatlar to product No I ta the fish and dephnta tests. Alwo che result of
the Locorporacton test fo siatlar to the Firat product. Jat the sbibieton
of the Photosyathaste activity is less and becomes sigatticamt onlyai’the
highest concentration 250 mg/l. (m= result of the mitsbolies’ read ToSER To

3M_MN01657811
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a large graua~ion of dilutions eas used. ~he further toxological test ~ere 

carried out with i~aller, gradations fro~ 0 to 210 ~/l to .~re, that the 

products could be differentiated as ~ell a8 possible. 

I~SULTS: 

~Iu the enclosures 1 to 6, the remultm of the toxtcolosy rases elre: .preeeatI[~:- 

I 1, "lquotsehsISeist (laeXom~e 11 l~ ~ texteat eoneenCretion~ .iii~i: 

the lovest tested conc~ntration for vhich a IOOX r~ltL~t with respecttO the: 

rut criteria ii rocorded;.-Yor the filb test, this is the concentration at 

whlchall aniI~s die; ZC0 is the higheIt tested concentrationat~hichn~ 

li~;l~fiCmlt Z~ICtiO~ iI obsez~ed vit:~ reJp~¢t to the teIt cr~teria). 

the incorporation test is shnilar to the first product. But the in~ktiou 

of-thI’photosynt~iis activity is less a~d bm 8~tfi~Int o~ty’St, the . 

hi eouceutratiou 250 seLl. result of the mt~ollmi 
:. :.j.. , : .... . ~.,~.-,..... ¯ 

, ;. , .. ... " 
¯ ~’, ?~; .... .... ~’ ..,~ 

. .... ~.~..~;~;.. ....... 

1716.0016 
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definitely dttferant than for the firat product: There is no methaboltc
~~ increase vhich could be fnterprated as & sign of bresk dows. The T0C

degradation test also doss show a bresk dova of less then 10%.
The results of the biological tests carried out concerning product

Wo. 3 "Bight Vater,FC 206, normal,” are nearly iodeatical to the results
obtained for product No. 2 Light Water, frost protected. The only difference
103 that the texte affects tovacds algae indicated for product 2 are not found
for product Wo. 3. 3

Product No. 4, "Light Water, PC 200, normal,” fs different from the oc
foun agents Gtecussed previously by haviag a definite toxic effect tovards fi
tin, oSTP5Ee end atoms. Tor teh che cant sminste ate aires at 1000 wi
(BC, = 100 mg/1, Cig = 100Pag/1). In the daphme test, 33% of tha atmais
4164 within 24 hours at 100 mg/L, at 250 ng/L about 7ST of the antasls
ded (365 = 30 ug/1, Eyop = 500 mg/2).

Thedacorporation test for this product is already surpassed at concen
trablons of 5 ug/l: at 250 mg/l a complete inhibition of alges activity is
recorded (BC, = 2 me/1, EC = 250 mg/l).

Product No. 5, Protein Tosa Agent, fa all biological tasts do squhl 5
to product Wo. 1. Wo significant torte effects vere found tovarde alga st ¥
concentration of about 250 mg/l. Por the mathaboliea test en facrease fa iF
bectaria oxygen corporation vas recorded, but it vas less then for product |
Bo: 1. The result of the mathabolies test corresponds to arelatively y.f
Positive reaction tovards the break dova test.

Product Wo. 6, Expyrol, Le exceptionally high ta toxicity and ih daley of
SFhek dow. The toxicity against fieh is an high a for product tol 4
(EC 2 100m8/1 and 30; = 1000 mg/1). Tor small crab this procust fs’ snd
Cet nie fra ia ae¥y SEE TY

3M_MNO1657812
1716.0017

definltoly different than for the first product: There is no 

increase vhtch could be interpreted as 8 sign of break dram. The 

degndatlon t~t axes does sho~ a break do~n of less th~n 

The results of ~he biological ~ests ~rrled out conce:nin$ product 

No. 3 e~ Wa~er. ~ ,~06~ ~!~" are nearly ~d~Ic~ ~o ~he re8~8 

obt~n~ for p~ 

for p~d~t ~. 3. 

P~d~ ~, 6, ~sht ~ater. ~ 2~, ~1," ~8 d/ffe~t f~ the 

~ q~te ~scus~d pr~ously by ha~ a def~1te 

ft~h, s~e~ ~d ~sae. For ~sh the 

(ECo " 1~ ~/1, El00 - 10~/1). :n the dap~e test. 3~ of ~e ~ 

died within 24 hours at 100 u8/1, at 250 n8/1 about 75Z of the aniumh         : 

died (gC~ - 50 u~/1, ECIO0 - 500 

The 4neowpontXon test for this product is ~rudy surpassed at coucoa- 

trat~ons of 5 rig/l; at "250 n8/1 a complete inhibition of aisle activity is 

recorded (EC° - 2 rag/X, EC - 250 

Product _Ho.. 5. Protein Foan Agent, /a all biolosical tests is eq~bl 

concentration of about 250 qll. For the umthaboltsu test an 

b~terta oxygen corporation was r~corded, but It was hes than for product 

lie. 1. The result of the uethaboltsu test corresponds to ¯ rehtlvely 

positive .~tlon towards the break dmen test.                       "’ 

1716.0017 
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espectally toxic (EC, = 25 ug/l and ECypp = 500 mg/1).
_ The incorporation test shove aa inhibition at 10%concentrations above

10 mg/l. Por 250 mg/l there 1s a 65% fahibition.

The metabolism curve of this product indicates that Lt contains meta-
bolic active as vell as toxtc compounds.

Table 5

Bosulte of toxicology tent ( sxoressed in order of potesn olnsses) Ce
No Pian Daphne Algae Bacteria  (DBVL 12) Total ?(DVL 15) (DVL 11) (DBVE 12) inhibit. . cnhance) evaluation x)—_— TEThonhawe ovelus :Tom [ u ur + nam

2 mr ur n/m mr - mn 307yom wm m m om o—zeg. n n 1 ur = um 2
s m ur mr nr . ur 3«ou w u m - n 3_—_—
Fotean class 1 + Proven inhibition on tect animile at concentrationsboan 5 ng/ 1 i
#21990 olae 11 + Ae dn 1, resin 5 to 70> mg/l
Fotron last 111: Ho dasugs at concontrations below 25p ng/L

Drotar evaluationi Calculated hy weirhted avarige. The test result withJonrt critical limit of concentration in maltiplisd by 5:

4. Evaluation of Results and Conclusions

Summarizing the single criteria of the test, one can obtain different
results, depending upon what importance 1s given to the élfferent criteria.

* The original products constitute a threat to biological systems such
as the 11fe 1a stresas aad biological systems of purification plants, dua
£0 thatr bigh toxic level to which he surface tension, aad for product 1,

3M_MN01657813
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especially toxic (ECo = 25 mg/1 and EClo0 - 500 

The incorporation test sho~a an inhibition at 10Xconcentrstlons above 

10 mg/1. For 250 ag/l there is a 65X inhibition. 

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

bollc active as well as toxic compounds. 

Table ~ 

Resutt~ of toxicolo~y test ( ex[,ressed in order of poison claseee) 

No     Fish      Daphne Algae    Bacteria ( DEVL 12) 
(DE~L 15) (D3VL II) (DEVL 12) inhibit, enhanoeo 

Total 
evaluation x) 

ll/llX 

I/II 

II 

Poi.o~n c].a.~z I : Proven inhibition on te.~t, anim’~l~ at c.nncentr~i~ions 
below 5 mg/ I 

Pni~.~n cl~ II , As in I~ re-jion 5 to 2o~ mg/l 

Poicon cla~z Iii, No d~,n~,~ ~t concentration~ below 25.o mg/l 

X)Tot.~l evaluati~nt C~Iculated by weighted avarage. The te.~t resUlt with 
]o’,’;es~ critic.~l limit of concentration i~ mUltlplied by 5;" 

~. Evaluation of KesulCs and Conclusions 

S,~.~rizin8 the single criteria of the test, one can obtain different 

results, depending upon what importance is given to the dlf£eren¢ criteria. 

The original products constitute a threat to biological systems such 

as the life in streams and biological systems of purlfica~ion plants, dum 

to their high toxic level to whichi.~he surface tension, and for product I, 

1716.0018 
3M MN01657813 



hn conte of sts 0 add. The diablo vat pty cout be sntnguesCh conten of Sunt ch arp eterno sh orgs sosAlo the spptcaston grsagen 56 3 sotucion of a peste coat5 100d to dager or bionsent acems dn 50 Ste shpat, consant Conte characterises,
ay the further dilution by a factor of 20 to 80, which 1s active in

the pplication of foun dierattinguishing-opapodnds: sha thaté: Levelotinte
"C2 me/1 for bactarts, 10 - 25 mg/L for f1ah) 1anotexcesdadndale %the wurtuce tamston activity can Loose 1cs mporcence,
"Zt thea ‘Weems ressensble to evaluate the water danger by the products a

‘according to their toxicity at the concentrations which can be resched during 3epiasion, and accordin 5a Chote Moshedegeantion ss oh sos
at present are only degradation results avetleble for she fintahed nixed pro-
ducts.

Tor nono he compan th dugrdeEion 1s 0 ae ae 5 casey cho0 aviromstaty friendly comnts. Tn the selection so sh en cine
eatiste relatively better products from relatively worse products. i

‘When fire-extiaguishisg foun compounds are a5plied, the about 5 % sela-
“Flons aveas previously stated diluted by a factor of 20 to 80. They then 545 104 Fries of concmcacion beeen 135 0 300 mt. Ar rts oniitt 3nd. 5 sca tons scare sersmmn
SE oarion byto5. lion 0 foePCE Sn the pcElo ce of he priciation aces. on comer 51ve oeson. anti dito + tn
betasn 30 43d 200 10 necessary to gut betow the toxic Java. such dilations,

3M_MNO01657814
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the content of zinc is added. The drinking rater supply could be endangered 

by the content of Just ~he orga~Zc u~er!al in ~he original �o~potmds. ’~ 

A!so the application .strength 5-6 ~ 8olution8 of all products tested " 

can lend to denser for biological systen~ due to their physical, c, heatcLt 

aad toxic characteristica. 

By the fur=her dilut.ton by a fetter of 20. to 80, vhish is active in 

th~ surface teul~n activity csn 2ooso lrJ ~mportence. 

’ :It rJ~n.~eems reasenabta:�o avalua~t ~ha rater danger by the products 

according to their toxicity at the concentrations vhi~h can be reached durin8 " ’ 

application, and according to their biochemical de8radatio~ oven though there 

at present are only degradation results avstlable for the ~intshed ~ p~o- 

duels. 

For none 05 the �oapounds the degradation is so easy as ~ cl~saify . then 

as anvitonen~ally friendly �o~pbunds. In the selection one then ~ust differ- 

on’late relatively batter products from relatively ,.worse products. 
./ 

.l~nms.~a~ ea previously stated diluted bye factor of 20 to 80,- 
They then . .... 

are in a rasion of concentration batvenn 125 to 500 ~/1. At 

~o~                 . 
trataon the e~da of p~duc~ ~.~ and ~. 5 are ~e~ut acute deter 

~r E~ther diluti~ by a ~actor of 2 ~ 5. Such dtlu~l~ 

1716.0019 
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46 ROE CArtaln fn practice. Product No. 4 shove ta. adéttion a lov depres ofdegradation and should not be used for that reason.
Th oretucts 2ad 3 ar of Little oncom ve tent omprtias ars

taken fate accom. But both products are difficult to degrade and cours
thus Hacer and Gupusr the drinking vater supply) md che use of these pro

ductsthereforsshouldbeavoided.
Ofthe Temaiaiagproductsthe fomcompoundHo.:1 has atelastrely! i

SahcoteLevel corde tigendot 0 ha Mak ontnt ofga Tok wines
€hath properties are lost to a large extent dus to the dilution during "
Seago,nd stace the product 1s relatively eas to degrade, the endangering
©F he Vaters dus to this product ppasss to be of Lisle taportesce.

The §TOupLag of the 6 products proposed here does take biological and
chemical results {ato account, but dbes not consider application achmtonl
Chatactertstics. If it de not possible,due to application technical, rassons
© Avoid he use of products vadch are d1fficul to degrade or are sepsctaily
fortes hen 16 vould be advisable cotert thatssinglecomentstorder
stadationaadtoxicaffects. Further it should be attempted to replace
componente especially biologically damaging by less damaging materials of
#inilar effect. Sich approach has been successful for other materials of ienvironmental concern. # A

3. Bacomendastons for technical ordering spectteations
Based upon the {nvestizations ss Miscussedy’the fallovigs requice-

ete can be made of the manafacture of foam fire-sxtioguishing compounda: 7(me blologleal dopradacton characteristics of che orgentc componaatspreset ia fom compounds should be wall satabldabad.)
Thebreakdownshouldbeas easyax possile,right nov it fe considered BTe EL tee pee

3M_MNO1657815
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are not carta£n /n practice. Product No. 4 shays i~addltlou s low desrea of 

desradat~on and should not be used for that reason. 

The roducts 2 and 3 are of little concern v~m toxic re rtles are 

takan into account. But both produc~s are di~icul~ to de~ra~e and �oul, 

thus dlsturb n4 &~s-lr the 

ducts therefor~ should ba 

.T ha group!n8 of the 6 products proposed here doe8 take biological and 

chea£cel results ~nto account, but does not eonslder appli~aClon ~ch~L~8~ 

characteristics. If I~ i& not possible~due to 8pplicat~on ~achnicaljrsa8o~8 

aVoid ~he usa of products which are difficult to degrade or are especially 

toxle, then it tmuld be advisable ~o t~t their s~n~ ~_~n.s~ts for de- 

8~datlon and ~o~e effectS[ Further it should be attempted to replace 

�oaponants enpecLa~l~ biolosically dsma~n8 by less dana8/~8 uS. termite Of 

s!u!~ar ef~ect,..8~ch approach has bean successful for o~hernatertsl8 of 

environmsnta! CO~cern.                                                     .~ 

. 5. Recommendations for technical ordarln     elflcatlol:o 

Kased upon the investigations ,as ~llacussed#~he,-g4Limr£~8 require- 

men,.can be nade of the manufacture of fomt fire-extln~u£shin~ eoupoundos 

L1’hO biolosleal degradation characr-rlstle’ of the orsanlc �~~8 

present £n foam coupound8 should be wall utabllshed.~        . 

The break do~n should be as easy ea possible, rtSht n~ it ~o �ous~jrod 

... 

1716.0020 
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an

£8 fur, von 50% bresk dows 1a recorded ta the motties cxca-sersemtos-

Cha T00-degcadation teat (6), a 40 1 beask dovn shonLd be che mtatuns required.Ofhes tence can be used 1a replacement of the shovemsationnd, Sf 1 haw bu
Proves, that equal results are obtained as for the tests According to (6)
aad (7), when these products are tested. 2

"Toa foxteafficts of the fom compounds overs vater orgadten, dspactally
Vaitarta, signs, olfPEDSS ind rio abouts ba as smatt as possible. A &ficiently ammeoste sense can b at 4 the Keg or bactarta, alg
dap ad Hah 10 above 1500 ng/L foun spent 4a acer.

Yor toxicology test, L 11, L 12, and L!15 of DEV (4), or similar

Procudure for Vhich qual type results can be proven, are to be seed.
"Tha haevy metal content should not excemd 1 3sing ox forothermete

un’ eaount for which a correspondiag degree of bacterta toxic atfacts te
seconded. |

‘ 6. Conclusion
;

According to the task the following six foam ‘compounds, deternined #
b7 €he “Bundasant ic Wenrtechaik wd Beschatfung” ta Koblear,vare evaluated
ith relation to possible endangering of waters: Flsarprotetn; Light Water
¥C 206, normal; LightWater 76Soe, Frost protected; Light Water FC 200,norsal;
Procalusthuummictal; pyeol 715. The cant taciudes faterphase acttviey,
toxttelor, biochemical dageadation, heavy natal content wut fram pote.
Tha Fuuules vara presented and dtacussed and a conalunton reached, nie
productsPhoninis and Protetnschaumittel were recomendeddoe toFelitily favorable biologie charactariacicn. The final consiiatins oe

siven 4s recomendations for technical delivery terms (TL) to be wedby
4 Contrace apmer. : i
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as f~Lr, vhen a 50 Z break doom £s recorded 

Test (7). For ¯ test vhich records complete chma~csl dear¯defies such as 

the TOG-desradat~on test (6), ¯ 40 Z break down sho~td be the alulaum required. 

O~her tests �~n be used in r~plecmsm~t of the abov~autloued if it has b~ 

an m~ount for vhlch a �orrespondlns degree of bacteria toxic 

recorded. 

6. ConclusLon 

rAccordins ~o the task the follovinS six £oan �oupounds~ determined 

by t "Bundesimt £~r ~ehr~echn~k u~d BaschsffunS- L~ Kobl~z~ver~ lvalua~ld     .:, 

vL~,h., rl~tLon to possible Indlnserins of waters; ri~It~rotelu; L1sht Water,./. - . 

tox~�oloKy, bloch~mlc~l deer¯de,ion, heavy metal content and fll Point. 

The results yore presented and discussed and a con~tusiou reached -- T~I~ 

p~dua~! ~~mln and ;P~C~nscha~i=~ wire receded d~ ~o. 

rela~/~7: favorable biolosic c~rac~e~stics. ~e fill c~~l "~ 
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