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Inorganic wastes are largely contributed by the producers 
'·• 

ot· alkalies and chlorine, industrial gases,. inorganic pigmen t.s, 

"p.aints, fertilizers,. insecticides and e:~~l o~ive~. Together 1n· 

19 68 -theee indust:c.i-es discharged 1,178 billion gallons of "water 

l.aden \-Ti th a variety of inorg8.n ic chemic:.l •.v?.stes. 1 
Possible 

hum~n effects from these chemic~ls include the induction of cancer, 

genetic mutations, and birth de~ects. This problem is further com-

:plicated by the complexity of these exotic pollutant:3 '.i.rhich are 

not e::tsy to observe ()r identify.. This ~tudy will loc::tlize the 

enrphisis 0f this problem upon the ab::tndoned DuPont- explc!3ives 

plant at Barksd::tle ~t/isccnsin. 

To fully underst s.nd this problem P.nri its complexity one must 

examine both the socio-politic~l asrects ~a well 3.S the ecological 

. factors. The industrial revolution created ~n immense demand for 

reliable and effective explosives. By 1914 the American Chemical 

2 
I11dustry was probahly the second largest in the \.rorld. Then the 

outbre'=1.k of w. ~!1. I brought another ~ .. Jild boom in the .American Chem-

ical Industry, and the output of explosives soared resulting in the 
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demand n~eded to axpc.nd D'...tPont r.md establish the production facility 

at :Barksdale. The actuai st2.rting d2.te ,,ra.s not found, however from 

my own observations of the are~, brovmstone foundation~ were noted 

thereby indicating construction during the first quarter of this 

century. As a result this plant had to have been in operation £or 

approximately 50 years, and during that period, dumping chemical 

wasteR into Boyd_ Creek, a tributary of Lake superior. 

Having established a background, the paper -.,.nll now examine 

past research on Boyd Creek, chemicals used in explosives manufac..:. ---,._ 

turing and their health probl~ms, enviroTh~ental observations, and 

the possible application of toxic waste legislation to assure 

public health. · 

In the past, kno•,;,Tledgo ~f Eoyr:t c::-eek' s pollution ~roblem WCi.S 

highly visa.ble yet little was done to ex3r.J.ine the long range environ-

mental consequences.. Du:ring thia plant's operation, 3. combination 

of being a major employer in an economically depressed area. and an 

abgence of an overall environmental a'.·.::o:.reness in the pu'OL ic sector 

cau~ed tne apa.thic a:pprc9.ch to the problem ., To support these state-

menta one c::1.n observe ~rR ~.rR.ter quality tests and their interpretations 

of that data.. 
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In July of 19o9, D~TR officials tested Boyd Creek for pli, NPA 
! 

-~· ... 
•! 
~ 

·' 
(ppm), a!11 specific conductance. The results of these tests were 
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J 
listed as unmeasurable. Furthermore the water color was noted as 

' "' ., 3 
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red. PH is tne~~1t:ve logarithm of the nydrogen ion concentration 

'I' 
;. 

~1 
] which allows one to determine the acidic or basic characteristics 
~ 
-1 

! of tne "~trater. As the pH starts to deviate greatly from the neu-cral 
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7, it becomes harder for aquatic lit'e to exis~. NPA is tne Hetnyl 

i 
t~ 
tt 
ii 
fl 
~.,. 

purple alkalini~y which is used to detennine the available carbonates, 
Ill 
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, I 

•.. 

bicarbonates, and hydroxides i n a ppm. of '-"ater. This test 'is used 
:~ 

._i! 

~~ to express .tne level of fer"tili -..y of \·Tater. The specific conductance 

is the tota.l concentrations of uissolved electroly~es in ~.ne water 

expressed in micromn os pet' centimeter at ?7 ° F, and corresponds 

roughly tn tne I"TFA, tnougn usinK ~. different value scale. Boyd 

Creek was the onl y st:re8.m, ou. l. of 103 name-:1 stre::.ms, clas~ir'ied as 

unmeasu.reable .. 

'b ~ t "'1 ... ..3 '!...- .""h -:-~·-_ , _--. -. . :-:~._ :::_·.n t'.-.e f:-:.,.Ll0'\1."·1.· .... _.:: ~.,a~agr .aph·. any ot ... e:- ,_,_3. 2. c •::.;.. .ecl >:: r_: :r.:~:.yu -::: J· :o::"· · ::". _ r: ~ ·~t.. ~·-:.: _ -
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Industrial _nollution i s not considered tt"l b-P. ..... e.e .... 1·" bl ~ . - c-. ~· ,_ ·-·Us pro em 

in Bayfield C~unty. ~ T -J • .!. • DuPont d e Nemours com:pan:;r, a producer 

of minino; and m1l i tary explosives 1 oc a ted .o:. t B~:1rksdal e south of the 

City of 'vctshburn, .h . the m~.i or p ol. I uting industry in B~yfield county. 

The production "•!:::t.stes from tt1 is company have completely destroyed 8.11 

forms of life in Boyd Creek. 2 . zma J.l tribi.J. t :?.ry of Lake superior. 

These \.t8.stes, which include acid ~ .. rashing <:: .. selli te wastes or ''red 

\'Taters,'' and coo.Ling '~:/ ::'! . ters '3-re a lso rn-:1jor pollutants to Chequam 

egan Bay,I,ake Superior. This company h'as recently announced its 

4 intent to discontinue its oper 3tion by 1-f:J.rch 31, 1971. The DNR 

also stated, " The stream has no \<Tildlife V8.lue." 
5 

.At this point one mu3t exrymine two important factors such as 

the type of tests taken and the time :period of these interpretations. 

These test results a~e URuqlly ~rovided from Hach water testing kits 

and do not provide an accur~ted repres~nt~tion of specific chemicals 

being emitted ::~.nd their concentrations. Furthermore these proceedures 

are designed to access the fe'l.sibilit;>' of fish h'=lbitats, not human 

health h~zar.ds sould they exist~ Toxic waste tests are de3igned to 

examine a pa!'ticuV:.r chemical :'.nd determine its concentrations .. 
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Once these tests are completed and each chemical and its concentration 

is determined a comparison is them m~de to establish compliance with 

the toxic effluent standards set by the EPA as authorized by the 

Federal Water Poll-t~-tion Act of 1972 .. 

Tne timing of the plant abandonment had pronounced affect on 

the lack ·or environmental investigation. Since the \vater Pollution 
: .: .... • .. 

Act wasn't passed until 1972 this plant was never required to obtain 

dumping permits from the EPA. It is also logical to assume the EPA 

concentrated its industrial ·pollution fnvestigation to plants in 

operation due to appropriation linlits of money and personnel, and 

as a result overlooked the Barksdale facility. It is also logical 

to -assume the a,ba.ndonment of this pl8.nt woul:l also end the pollution 

problem. As time went on, Boyd C:-eek did in fact experience a natural 

reclaimation stage in which the polluta."'lts we:-e greatly redueed in 

concentration. thereby returning ~he stream to a more productive state. 

Studies done by ~Torthland College students in the fall or 1978 in-

dicated this improvemen ·r, and the restablishment of aquatic life as 

observed in c om:pa.r ing Boyd Cree~ to Fine C :1 ee.K on the next page. 



(A) • 

(B). 

Comparison of data for Boyd and Pine creek • 

EOYD 

Temperature 6.cc 
P.H. 6.1 
!•iliCS 2 80 
D.O. 15ppm 
Saturation curve 120% 
Shannon inde2 1~ 355 
Crganisms/ft 4.2 
Phosphate cone. 150ppb 
1itrate cone. 3500ppb 

6.oc 
6.5 
70 
12.6ppm 
100% 
1 .677 
1 • 5 
140ppb 
230ppb 

. _.. ..::, . 
Boyd 
6.9C 
6.4 
265 
11.4ppm 

.. ..... a • 

Pine 
7.2C 
6.35 
69.5 
10.3ppm 

Comparison o·f .Benthos for 3oyd and Pine creek 

BCYJ :c;.a;THCS 

Plectoptera 
Trichoutera 
Diptera Tendipes 
Diptera Stratc~yia 
Ephernel;'optera 
Pontouoeria 
L~eletus 
Hales us 
Diptera Tabanus 
Trichoptera Philoptamus 
Plecoptera Perla 
·::r a r..marus 

1 1 
4 
3 
2 
2 
3 
1 
2 
1 
1 
1 5 
2 1 

Pecoptera 
A~phipoda Ga~~arus 
•Trichoptera 
Ephe2eroptera Bactis 
Garr:rr.arus 
Lioplaxsubearinata 
~ ctroois Hudsonius 
Coleoptera :Laccoph U_ us 
Ephemeroptera ~u~er2lis 
Trichoptera Eydropsuchs 

(C). Cowparison of algae for ~oyd ar-d ?ine creek 

Oscillatoria 
Batrachospern:ur:: 
Vavcheria 
Baa ill iaronhcer.e 
i•;yxophycean 
Chlorphyceae 
5ormogonales 
Xantho:phceae 

Diatom Cyclotella 
Synicha 
sraurcr~eis 
Cpephcr3. 
ria v icula 
Jia torna · 

Gonatozgon 
~avicula 
.itephanodiscus 
Carr:pylodiscus 
chlorose.rcina 
Pho~~.id 11i::: 
Eu2illeria 3icula 

.Fr?.gilaria 
Cocooneis Pediculus 

1 
1 
1 
10 
7 
1 
1 
1 
1 
9 



Such water qua.li ty 1mprovements causf9d further ~ .lax DNR ~ concern 

for Boyd Creek and any possible toxic \vastes from tne J)uPont f'acili ty. 

~owever the differences in nitrate levels of 3500 ppb in Boyd 

Creek; as comp :::! red----t-0 230 ppb i n Pine Creek, indicate more st~Adies 

should be made to insure no other chemicals are leaching !·rom ~:.he 

DuPont facility. 

Since Boy'l Creek drn.ins tne red clay region of Bayfield county, 

tne DuFon-c sigh"t may 9rovide :::1. const3.nt source o!· cnumical pollutants 

in tne future. A pipe I rom the DuPon-c .. sigh"t is pl"esen tly emitting 

an unKnown ch emical into Boyd cr. eek uhereby e~t~blishing another 

reas on for DNR inve:.; tig '3.ti0ns fo-r tne po s~ ibility of t.oxic wastes. 

Since no r eco r d of sne1f 1c <.m~mlC3.ls :·.r. r.l. tnei :r c once~"tr3.tlons 

could be ;t'ounar one c F.n onl:.r '="X'' .. rninE' ch'3mic "'J-=' ~· rhicn h .3.V e <:t. high 

p .c ob::~.b ility of oc cu-r ~. l"} C ~ , ~ ~l s L- 0 t r:.ei:r u ·:=-o i~ che p·2 oduction of 
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The folJ.o·.-.;i~ ~ i:;fo:~m st:t:- ~ ... ·~on ce :"."ning chemically caused health 

:problems Y:e. s t3.ken from TI~D:JS 'i'F: Il'~ TOXICOLOGY by E:J.r:-:i l ton cmd Hardy, 

with the pa;;e numbers prov-ided for ee.::. ~r cor.f orm:ttion of health pro-

bl ems c!luoed by explos i.,re indus try vrorkel1 s . 

N IT.::U: ·rES 

( :p. 305) 

NITRIC ~CID 

(p. 211) 

(p~tassium nitrate) 

(p.317) 

(p.'207) 

SUT_.Fl.B 

(with rn.in will 
form ~ul fu:r.i c r,.cid )' 

. ( p. 2€>9) 

LEA.D 
(:p.9'7) 

a re :;.b3orbed through the skin and hinder 
oxygen · tra.nsferJ..l in the blood (J':Tethemoglobinemia 

ingestion affects inte~tin:tl b~cteria 

evidencs of "tplatic an~mia <·rhich is also referred 
to as T:_!'l' :poisoning • 

•.. 

Cquse sudden circul:.tory coln.spe in high 
con c en tr ~- t ions. 

absorbe1 through skin :?.nd produces Methemoglobinern 
also produces hypotension, nausea., vomiting, 
8-nd "po•J!der headach(! 11 

pulmon:1.ry ri8ma"11:e~ hem·1ptysis, and in high 
concentrations le:tth 

irrit ::.tes skin, mucous memb::-anas. and in a 
fine vs:po::- met~-.r C'?.use lung d3lnage 

in the g<:tstrointestin'-'l.l tract causes colic 
suspecte ~l of _"'t l s o cau~ing im:p :.lired liver and 
kidney functi~ns · · 
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To further prove to need for a toxic waste investigation one 

may examine DuPont• s ow1l safety rules governing chemic a l exposure 

from suostances used in tne :product;1on of expl osives. 

A shower bath shall be t 3.ken daily at tne end of each shi!·t. 
No clotlnng ·worn durinp; Lne shift shall be t -::.ken o:.t' 1:.ne plant. 

Food must. not be tr1.ken in~.,o operating bUJ.ldings. Always 
\•m.sh hands ::m~1 face 8.D'.1 rinse mou1:.n t:>et·ore eat1ng . 

Every effort should be m2de to aviod s1e1n contact with TN·T. 
In case cif skin c ont.act \vit11 1:.hese chemlcals, w2.s~1 immediately 
vritu so::l.p 1.nd· '.·re.ter to remoYe cont ~:r tn:l.tion. .Av1od exposure 
to tum~s of T?:'!' as ~uch ?..s possiole. 

It is also important to real:i.ze Luat Luese cnemicals may form 

solvents wh1cn J:-lOS9ibly o:.re l!:ore d ::">..g e~d"t.ts th c:m the chemical3 DuPont 

used faT production. 

tllustTa ted on the fcl1. o·.dr. g r.: ·<.IJ .. 

2) ';.fhi ti ~'Jh co ·-:L tJ'1 <7 O'-: YO(:k"J. 

5) A sewer p ipe with s ye:lawi 8~ o~ -n cs colo~ed li1uid run n ing 
i nto :Soyd c::.eek. 

7) Do~.m~d :::' C''tier jn3ul -~. t ·')~ :: c1~d tr .:,.nsfo rn8r :'3 ir,dica ting the 
po ss ibility of PCE ' s . 

B) Old dump ~.d th me t :.l d::"".JM 3 "".!l d .. tS:30::' t ed. cont:dn ers. 

t:1 -:0 :J U P:11 
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This is a profouna problem in that it will t9J{e nalur.e hundred~ 
. 

of years to rest~?l_ish the ~lim9.x· coinmuni ty of this s.rea. and 

. obtain its past ecological stability. 

Presently five m~.j or Feder~l la"rs enforo 3d ~by five :fede.ral 

agencies ,.,rould· !tpply to this .:DuPont ,pl.ant. However I decided to 

concentrate• on st~? ... t.e...law enforced by vlisconsin Is ID!R due 'to their . 

past response to pub~ic pressu'T.'e. . The f ollo-v1ing state l9.WS m~y 
.• . ~ ..1 

be viole.te.1 .py ·the DuPont f!l.cility: Cle~.n 11le.ter Act~ Safe prinKing 

\vatcr· Act; and th~· Toxic Sttbst'!nce Control Act .• 

' ... -~ : :· 
. .·· 

:.-~ . 

,. ··' 

. · In conclusion, .even though no specific toxic -wastes were ident­

ified enough· data. h~s been provided to warrant an investigation by· 

specialists t.r!tined in the identification of possible toxic \'tastes 

upon the DuPont facility and thereby ensure ·the health of area citizens.· 
•• 
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