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ATTACHMENT 5 (continued) 

Sediment Samples Results from Kreitlow Collection of November 1992. 

G-/-92.. G-2-92.. G-3-92.. G-Lf-92.. 

Pentachlorophenol <20 ug/Kg 50 ug/Kg 640 ug/Kg 30 ug/Kg 

2,4,6-TCP < 100 ug/Kg < 100 ug/Kg < 100 ug/Kg < 100 ug/Kg 
- -

2,4,5-TCP < 100 ug/Kg < 100 ug/Kg < 100 ug/Kg < 100 ug/Kg 

TOC (%) 22.4 1.14 12.6 1.37 

Sand(%) 22 93 37 94 

Silt ( % ) 51 3 51 4 

Clay(%) 27 4 12 ") 

Pentachlorophenol -- 4,380 5,080 2.190 
ug PCP/Kg OC 



ATTACHMENT 5 (continued) 

Sediment Sample Results from Site Evaluation Unit Collection of September 1993 . 

Total Dioxin 
Isomers (ug/Kg) 

Total Furan 
Isomers (ug/Kg) 

Total Furan + 
Dioxin Isomers (ug/Kg) 

TCDD-
EQUIV ALENCIES 

Dioxin Isomer EQ 
(pg TCDD-EQ/g) 

ppt 

Furan Isomer EQ 
(pg TCDD-EQ/g) 

Total TCDD EQ 
(pg TCDD-EQ/g) 

Pentachlorophenol 
(ug/Kg) 

Total PAHs 
(ug/Kg) 

Endrin (ug/Kg) 1 

4.4 - DDT1 

Endrin aldehyde1 

pH 

w: \foxs\corespdc\sedsmpl. tj 

. 
Background 

S-20 S-22 S-22 S-21 S-23 S-24 
(DUP) 

0.630 646.01 562.66 286.49 15.97 19.60 

0.070 148.11 110.34 66.07 3.26 5.00 

0.700 794.12 673.00 352.56 19.23 24.60 

. 

1.41 1611 1190 650 28.8 34 

0.92 893 623 333 8.2 14 

2.33 2504 1813 983 37 48 

Because of high detection levels, other Wisconsin reference 
site values used. 

ND (800) 1300 1600 1400 70 ND (800) 

1630 2500 2250 3610 2340 440 

ND ND 7.2 ND ND ND 
ND 6.9 9.6 ND ND ND 

ND 7.8 11.0 9.3 ND 26 
6.6 6.9 7.2 7.3 6.7 6.4 

See qualifiers associated with analytical results. 



Co-nee-. t-ratioYJ s of /7 ~ "3, 7, S- ~u_bstitutec/ 
D10XIYJ A~d Fu'i"an .Iso--me"('s In /V/Jl,ta--ry 

C-l'eel< Sedj menis C Sept. 1qq3 Sil/ 
Samp/es. .J R.efe;e-n c 6 

Sedi -m e"f1tS 
pg lg Cppt:) Ho-mc/09 &sis 

J1ox1N Isom1=Rs S-20 5-22 5-25 S-2{ S-23 S-Z Wt5co>tsin R. 
@ LVa1.1 sa 

2,:;;78-TCDD ND~ ND ND ND ND 
·-····•·········-···-··.,_···-·•··•··-· . . .... ·-········-· ·-·-····· - ND TCDD · ND 

,).2J3)7>8··=-eeCDD. ND .IY_f? ___ .. JiD ND ND ND PeCOD ND 

/J2 '3 Lf-.78-HxCDD ND 4-oo 300 ND ND 
.... ·-. J-.. , ... >-· ). ·--···· ············ ... . .. ··•···· ....... .. ·-· ... . . . 

/,2,3 G78-J-/xCDD ND 2'-1-5() 16/oO 970 ND 
.. .) l. > ... ..... .. ... . .. . .. . . . . -- . . . 

112 3 7 8 ~ - Hx C DD ND 910 · 100 3Ba ND 
I ... ) ·- J ... •- . . . .... - -- . - .. 

l,2l"3)~b,~8-HpC[)lJ ND_ .. ~t}_5'_Q 1!_0,_COO 25,35() /380 

0 CD ND 577,5'00 1520,CXJ:J 259790 14-596 

.. 

FURAN rsoMFRS 

2>3,7,8-TCDF ND ND ND ND ND 
·-- , ---- - -•---•--·-- -·--

1,2.,3,7> 8 -PeCDF ND ND ND ND ND 

2, 3:,4:i?iB -PeCLJF ND f\JD ND t\JD ND 

I) 2, 3, 4, 7, 8 -1-/xCDF ND 2~30 I <idoO 94-0 ND 
.. 

1,2.. 1 o ,6J_7,8-H xCD.F ND 790 580 3 /0 ND 

2) 3/f, r;,)?18-HxCDF ND 790 780 530 ND 
... 

/) 2., 3, 7, 8) 9-1-/xCDF NP 750 380 ND ND 
.. -

I, 2~3/f, __ ~, .. ?!~ -flp(J)F ND 2 '-1-, 5CO 11,0CO /0/)2..0 5"2..0 

I\ _2., '3, ~?, e,.~. -- Hp_~[)_( ND 3150 IC/4O loroo ND 
- . -···· 

OCDP ND I l 5", '5"00 88/X::O 5'"3, 210 274-0 

TorAL _fvr411 Isomer ND ll/-8 JI(; 110,340 (ofo/)10 '3 2.GO 
-------------- ···-···•--· } . ·---·-· ---------~ < -· 

. . . _, __ . 

------- ------ ~--------- "--·------- ------------··--

r:r; \ ND 7qq. /20 b73 OCC 352,Sb 19,230 JOX 

! E;f 1.,s:J;m°/l;/ 
I 

/]_(:)7(10 ,poses ISo-W :l's __ C 03 [j't'i 
haYJ t.h dete t-10YJ Ve/ e-re a 

ND 
ND 

/\1-D 

HxCDD 13 

/E,00 1 HpCDD . 8 3 
180::0 OCOD . G; 3S-

73/ 

ND TCD~ {8 
ND PeCDF 14-
ND 
ND HxCDF 2b 
ND 

ND 

NO 

I CXX) HpCDF 47 
ND 

4000 OCDP 2G 
5"~ I ""5 l 

24,GOO B<c2. 

tone V/>S,
1 

U'"'te -t: 0 I., 
/ 



Ca!clllcitJon of 2, 3J 7) 8- rDD EQu1VAL£NC1£.s 
Bctsec/ On 2.)3, 7 8 - Svbsi-ituiec/ D1CJ;<l'Y) /!Jnd 
Fu-ra-,, Iso'YY)e--r )Co-r,C.e"l'JtY-afie;ns In /YJi/it~i''I 

C-reek Sediments 

Olfd_JJJ!:/. ____ rsoM ER 5 ____ i-S_-_2..-=:;..o-+-s_-2_2.-t-s_-_2-=.5-t-5_-..:_2 :._I i-.:s_--=2~3~5---=-Z=-L.J._____µ.1:.};.!;:.~~~~':~.Qi~~T:......:E~F_ .., 

-_____ ? I ?, J !, __ ~ __ -.,__T9J)_Q_ . ·-· ND Nf?__ -- ___ ij!) - ND ND .. _ND ND I. 0 

l,_2,_!i_)7,8-Pe__CfJD_ ND. /'JD ND ND ND ND ND . 0.5 
-·- _ .. -~. 1.-. 

l,2,3)4:18-HxCDD NP L/-0 30 ND /VD ND O.J;;,,_ 0./ 
•-·•"·····--• -- L. ). --------------- -- -- ·------ ---- ····- .... .. -···· 

/) 2/5,(;)7,8-HxCDD ND 250 170 /00 ND ND 
. - . . -- . -·- "" 

I> 2, ';J) 7, 8, 9-: fl_!_ C QD Np q I 7 0 4-0 ND ND 

/,ZJ3,4-,~)7,8_-HptDD ND G_5Q _ -~~ 250 13,8 1~ 

OCDD ND 580 520 260 I~ 18 

FuRAN IsoMERS 

2J3,7,9-TCDJ: !VD 
l)Z, "3, 7) 8-Pe CDF ND 

2, '3,4-i 7,8-PeCDF ND 

l,Z1}J4,7,8-f-lxCDF ND 

l,2,3,G)7/$-J-hCIJF ND 

2)3/-f/c)),8 -flxCJJF ND 

l1Z ,3 >~ 8, C/-f/1- C/JF !VD 
1,2, 3;4-; ~>18-1-/pCDF ND 

/)2>3,lfJ_718,9_-t-tpC!)_f ND 

OCDF ND 

NO ND 
ND ND 
ND ND 
2~0 170 

73 58 
73 80 
75' 38 

2.50 /70 

30 19 
➔- ----~ 

120 88 

893 G~3 

ND ND 

ND ND 

ND ND 

qo ND 

30 ND 

S-0 ND 

fvD /JD 
100 

ND 
ND 
ND 
ND 
ND 

NO 
ND 
10 

10 ND ND 

5".3 3 4 
333 8-~ /'-J. Fu~Alit.TC.DD-EQ 

----·----------.. - ·--➔ -----~-·-··--- --------·· - --
~ .. 

O.Lf 9 

~.o 

0. / 

o. I 
0.0/ 

C).OO/ 

O.'J.,7 0,/ 

ND 0.05'" 

ND 0.5"' 

o. ~~ 0,/ 

0,20 0,/ 

0,// Q,/ 

ND o.l 
0./7 0.0/ 

Q.D3 0.01 

0.03 (),00/ 

I. 03 



S-tatew,de TCDD- FQ SEDIMFNT 
. VALU£S 

.... --- --- -- . pg -rroo::1:Q/g .. .... Sil; 
_ Site _ _ 

____ .. .MilitarJCfee_k 250Y- AElinbowW' 
1 ~ 1 ~- Flowa3e:,- 1s 

Lowe, ~><' R'1ve1 
(Belew Oepe--re. Da. 

·--~~t3_ 
37 
48 

44-/ 
379 

. 3)4-
2b8 
253 
229 

&5 ~, 
5Z. 
~9 
1ti 
:i.1 

( ~~"Jenee) L/, 3 

_ -f eJenwel/ / Ca si/e '1t ck _ 78 
F!owg9es~ ¥is .R.. __ G 0L 

3/ 

Lake Sedime'IJ 
WD · J-Jaff;eld l..ak-e Q. I~ 

Bass ke O.J3 

So·, /s {Liie-ra v,.-e) 

~.34 
/. 86 
/, 7;). 

0,79 

0.4-7 
0.39 
C,,36 

G-rea+ B-r;+a·,n /. 05" 

/, 30 

Bu-ra I 1. ro 5" 
/,D3 



Dioxin & Furan Distributions 
PCP Product and Military Cr. Sediment 

1 0 0 Ofo · ,- ,-----,-~ 

80% j ___ l . 

60% J__ 1
• 

40% ----

20%--

0%+ -- __.._ I .@~ 5 -1 ~-~~ 
PCP AVG S-21 S-22 S-22 Dup. S-23 

·--~ ~-·~----

S-24 

D 
OCDF -1,2,3,4,6,7,8-HpCDF 

1,2,3,4,7,8-HxCDF 
D 
OCDD -1,2,3,4,6,7,8-HpCDD 



Dioxin & Furan Distributions 
PCP Product and Military Cr. Sediment 

OCDF 

1,2,3,4,6,7,8-HpCDF 

1,2,3,4,7,8-HxCDF 

OCDD 

1,2,3,4,6,7,8-HpCDD 

OCDF 

OCDF 

1,2,3,4,6,7,8-HpCDF 

1,2,3,4,7.8-HxCDF 

OCDD 

1,2,3,4,6, 7,8-HpCDD 

PCP AVG 

S-22 

S-23 

S-21 

OCDF 

OCDD 

1,2,3,4,6,7,8-HpCDD 

OCDF ~ S-22 Dup. 

1,2,3,4,6,7,8-HpCDF -

1,2,3,4,7,8-HxCDF -

OCDD 

1,2,3.4,6, 7,8-HpCDD -\ 

OCDF 

1,2,3.4,6,7,8-HpCDF 

1,2,3,4,7,8-HxCDF 

OCDD 

1,2,3,4,6,7,8-HpCDD 

S-24 



ESTIMATED PAST PENTACHLOROPHENOL CONCENTRATIONS IN SEDIMENTS 
AT THE MILITARY CREEK SAMPLING LOCATIONS1

· BASED ON THE CURRENT 
CONCENTRATIONS OF 17 2,3,7,8 - SUBSTITUTED DIOXIN AND FURAN 

. ISOMERS 

Past Current 
Pentachlorophenol Pentachlorophenol 

Concentration Concentration 
Sample Site mg/kg .ug/kg Core Length 

S -20 N. D. N. D. 2 ft. 

S - 22 830 1300 1 ft. 

S - 25 (DUP) 703 1600 1 ft. 

S - 21 368 1400 2 ft. 

S - 23 20 70 1 ft. 

S - 24 26 N. D. Trowel 

1. Based on sediment sampling done by BHSW Site Evaluation Unit, Sept. 1993. 

17 2,3,7,8 - substituted dioxin and furan isomers as impurities make up 
approximately 0.096 % by weight of the manufactured pentachlorophenol product. 
Based on the concentrations of these 17 .isomers at the 6 sediment sampling 
locations ( duplicate of S - 22 considered as a separate sample) in Military Creek, 
the estimated pentachlorophenol concentrations associated with these concentrations 
was calculated. The dioxin and furan .isomers makeup of pentachlorophenol is based 
on Hagenmaier, H. and H. Brunner. 1987. lsomerspecific analysis of 
pentachlorophenol and sodium pentachlorophenol for 2,3,7,8 - substituted PCDD and 
PCDF at sub - ppb levels. Chemosphere. 8/9, 1759 - 1764. 



Table 1. Sampling Locations ancl Sampling Types Associated with the October 9-11, 1995 Site 
Investigation at the C.M. Christiansen Woocl Treatment Facility, Phelps, WI. 

I. 

Sample Site Soil/Sediment Secliment Macro invertebrates Sediment Traps 
Chemistry Toxicity (Corer) 0-15 cm (Quart Jars) 

(Corer) (Petite Ponar) Pla:::t!d, 
Retrieval Later 

Flooclnlain1. 

FP-lA(Ret) +2-

FP-2A + 

FP-2B + 

FP-3A + 

FP-3B + 

Military Creek 

MC-lA(Ret) + + --,--

MC-2A + + 

MC-3A + + 

MC-4A + + 

MC-SA + + -

MC-6 -

North Twin Lake 

NT-lA(Ref) + (Ponar) 

NT-2A + + +(Ponar) 

Floodplain suil samples taken with a sharpshooter spade. Core cut with spade and e:mactecl. 
FP-lA macle up of 0-15 cm. Other tlooclplain samples made up of two strata -A is 0-7.6 cm and 
B is 7 .6-20.3 cm. 

The reference floodplain site FP-1 A will be analyzed for particle size and DRO only. All other 
smaples will be alsu analyzed for pesticides ancl priority pl1llutants (PAHs and chlorophenolics). 

corespdc\spl 10911. tj 



... ·····-

Genera,/ Locatio17 uf Floodplairi SoiLi 
MlLITARy CRcEk a-nd NoRTH 1w1N LA.1<£ 
5ED!/V'J£MT SAMPLING' ·S1T£S toR 
tHf Ocr. 9' - JI) ;q95 WDNR, 

SJTE INVESTIGATION r 
f f C 

. : ~ -: .~ '·.. . . 

C .M. Chri si ia.risen 
VVcaq 

. ·. . Q....J.._ 

t\~\"lt' 

Trea-tnieni 
F""aciliij rp _. 
Si t--e -3 

l\1C-Lf 
He"'(] bluish 
SheeYJ o-ry sv-rface 
of w ::t. tei' i 'Y'J 
r::iepr-e.ss.}0 17 off--c/2q-rme/ 
left clow-nst-f'ea'nt Side 
f/e:a.vy Tr.Je./- lik.e cd or-. 

-~~"~-Mc--1 Rr;: 
FP-; REP 

F'foodp!ai 0 
f:P-/ REF 
FP-2 
FP-3 

Creek_ 

MC-I REF 
MC-z 
M C--3 
MC-Lf 
Mc-s 
MC-G 

Nor-th TwiY} LqKe 
NT-! REF 
NT-2 

\ 
I 



Sum-rna,y OF SLof/ Ana/Jl..tica/ J:/esvlts /=c;r /11)/ii-ary C'-reek 
Solis aric/ ':Sec/i l'Y}e-n ts 

Soi/ /SediTYJent Depth /:Jt1alyzed 
FP-1 ~ 0-15 C)>-J (<oi,1) FP-2A o- 7.f; cm (0-3i7)~ NT-2A 0-lft3:crn 

FP- 2 B 7. G - 20. 3 C"11 (3-8 rr1) (0-/9 in) 
FP- 3A 0-7-6C"ll1 
FP- oB 76-20-3 c-,.., 

--mg/ f<q . 
Field Pentac hlo--rcpheno l -f3ase;(J~vtra./ Pestk'ides ORO TOG Pa,i·1cle S 1ze ½ 

Sample Me.-thod l5tt(J Method 1570 a-nd Cid Meincds o/o A-naljs·,s O
" 

. Gc-ECD GC/Ms Etractable 12to 1>d157Cl N)e-thod ' . -
SH;e Me-ihod JS-70 .,;r_3J;""rn 15"5~ Sand I! Sili CJa--, 

. FP-2A 14 l 2-70 ~ ~/, L... LOD 2
· L 10 / 4-o'-f 3{ ~~ .• ·-r3. 

: I .. - ,.- I • 

I -

FP-28 3.'+ Zb * ~'· L.LOD ~to 5.55 G5 J:2,. ~·~· 

.. 
I 

~ ~I. 43 
i 

FP-3A 0. 4-5" ~ ~'· LLOD L... LO 6,~G 1 ;f4 ~ < 

FP-38 ?f< ~./. 0.55' ~ Ji(/. LLOD L.. lO 2.0/ 56·· : Ji./ .3 
- .---=.--..~ 

l="~-lA ._ NA3 • NA.3· --)vA3 · NA-; <( lO 
CR~·i:.cu;11CP. 

NT-2.A 
. 

7' * I. o.o~ '7/ * '· ~LOD NA 3 

1. LOO not achievable due -t-o dilution 
Z. I 71te--rfe,e,ice -reporfeci fo-r <o' j)esticide..s 
3. NA - No Analysis 

I NA 3 50 '. Lf8 2-
,-.- _, ·--·-~---· . 

//."30 59 3~ ~ 

FP-1 ~ is f/oodj)/Eiir; ref'erence Sii-e a-nil/ q7J,Wlfz.ed ro-r IJRO and pqrticle 
SJz.e. NT-2'4 ana/1/zec/ ro-r 07",;Ja:ic.s and /)ci-rtic/e si.z.e /Jut ?Jot ~Q 

-



TABLE 5 

STATE LABORATORY OF HYGIENE 
AQUATIC LIFE TOXICITY TESTING LABORATORY 
- METHODS FOR SEDIMENTS 

~ 
> ACUTE TESTS WIT~~V AL ENDPOINT 

48 HR ACUTE TEST WITH DAPHNIA MAGNA * 

48 HR ACUTE TEST WITH CERIODAPHNIA DUB/A * 

10 DAY ACUTE TEST WITH HYALLELA AZTECA * + 

> CHRONIC TESTS WITH REPRODUCTION OR GROWTH ENl)POINTS 
(AND SURVIVAL) 

10 DAYCHRONICTESTWITH DAPHNIA MAGNA * 
- REPRODUCTION AND SURVIVAL 

10 DAY CHRONIC TEST WITH CH/RONOMUS TENTANS * + 
WEIGHT AND SURVIVAL 



SUMMARY OF SEDIMENT TOXICITY TEST RESULTS - MILITARY CREEK 

Ceriodaphnia dubia 48 hour acute 

No statistically significant toxicity. Survival was greatly reduced in MC-4A and 
MC-6A (NT-2A) at 45% less than the lab control and in MC-5A at 35% less 
than the lab control. However, there was considerable variability in survival 
within each test, which appears very likely due to the presence of spring tails 
and in one case presence of an amphipod. Results are therefore inconclusive. 

Daphnia magna 48 hour acute 

No significant difference in survival. 

Daphnia magna 10-day chronic (survival and reproduction) 

Organisms over MC-3A experienced significant mortality and subsequently 
significantly reduced reproduction relative to both the lab control and field 
reference. MC-4A experienced greatly reduced mortality, being at only 50% of 
the lab control, and greatly reduced reproduction, at 31 % less than the lab 
control. However, survival within the MC-4A test was extremely variable, as 
was the resulting reproduction, making any conclusions about MC-4A difficult. 

Chironomus tentans 10-day chronic (survival and growth) 

Organisms exposed to MC-3A experience significant mortality and subsequently 
significantly reduced growth. 

Growth is significantly reduced over all treatments relative to the control, but all 
grew equally well relative to the field reference treatment. 



Site 

Lab Comm 

MC-IA(Rf~10, 

N1C-:2A . 108 

@c--3A J09 = 
MC-..1..JA __ ...110 

Ni. c-.5A __ _J 11 

_Nl-2A 112 

12~'. 

-;;; I~'• 
;:, 

-~ Wt'. 

:.ii ~,. 
5 

.W.✓• c! ... 
c.. 

Military Creek Sediment Test Results 

Chironomus tentans 10 d Chronic 

Mean Percent Difference from Mean 

Number Survival lab Control Weight 

or Survivors STDV (%) (%) (mg) STDV 

9 94% 27.72 4.09 

10 96% 3% 19.53 2.09 

9 94% 0% 19.61 3.17 

4 3 36% -61% 7.'29 6.31 

8 2 75% -20% 18.77 7.11 

8 84% -11% 16.98 1.36 

9 91% -3% 17.41 1.91 

Survival Results Weight Results 

107 

Difference from 

lab C0ntrci 

(%) 

-30% 

-:9% 

-7-:::J 

-32% 

-39% 

-37% 

Ill 



Military Creek Sediment Test Results 

Daphnia magna 1 O d Chronic 

Percent Difference from Difference from 
Number Survival Lab Cont:-ol Number Lab Control 

Site :::,f Survivors (%\ (%) of Young (%) 

Lab Cent~:; 38 95% 1267 

NlC-1 A (Rr9~ c- '=I=-'-'~ so~,c -E=,~ '1484 15% 

M~C-2A 1C6 38 95~ .. c 0%: 1657 29% 

MC-3A 109 2 5% -95% 322 -75% 

/\tC~4A '1'10 20 50% -47% 80'"' ~.::i -31% 

tvie:-5A ••• ~c 98% 3~'o 1349 5% I I I '-'-

NT-2.A 112 
,-.-

93% -3% 1305 1% ,j / 

Survival Results Reproduction Results 
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