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DATE: IS December I 99S 

Roy F. Weston, Inc. 
GSA Raritan Depot 
Building 209 Annex (Bay F) 

® 2890 Woodbridge Avenue 
Edison, New Jersey 08837-3679 
908-321-4200 • Fax 908-494-4021 

TO: Harry Allen, U.S. EPA/ERT Work Assignment Manager 

111ROUGH,-f>;t. M. Shapo~ REAC Program Manager J,{,.oz! ~ 
FROM: M. F. Mohn, REAC Engineer J'i11· 11\ 

SUBJECT: BIOREMEDIATION ACTIVITY SUMMARY, PENTA WOOD PRODUCTS SITE, 
DANIELS, WISCONSIN, WA # 0-026 - TECHNICAL MEMORANDUM 

This memorandum describes activities conducted 24-29 July 199S at the Penta Wood Products (PWP) site, 
located in Daniels, WI, by the United States Environmental Protection Agency/Environmental Response Team 
(U.S. EPA/ER1) and Roy F. Weston, Inc. (WESTON) Response Engineering and Analytical Contract 
(REAC) personnel. Several biological processes employed at the site for pentachlorophenol (PCP) 
degradation were evaluated in on-site bioremediation tests, including landfanning, biopilcs, and anaerobic 
dechlorination. This memorandum, which contains the results of the final sampling event of the 
bioremediation tests conducted on-site, is a follo"i-up to a REAC memorandum dated 31 May 199S (Mohn, 
199S). All sampling protocols were identical to those of the May 199S memorandum except where noted 
otherwise. 

Table I and Figure I contain updated summaries of samples collected from the landfarm test plots. Appendix 
A contains all final analytical results. It should be noted that only one individual grab sample was collected 
from each landfarm plot (untreated and Daramend-treated) during the last sampling event. One grab sample 
was also collected from the original batch of soil used to supply the landfarm test plot soil. Table 2 
summariz.es physical characteristics of soil samples collected from the untreated and Daramend-treated 
landfarm plots. Figure 2 presents the average soil pH as a function of time for the landfarm plots. Table 2 
and Figure 2 contain no additional data beyond that shown in the corresponding table in the memorandum 
issued 31 May 199S. However, average pH values were recalculated by converting pH measurement data into 
molar hydrogen ion concentrations, then calculating the negative log of the average molar hydrogen ion 
concentration. Appendix B contains laboratory notes and other information, including raw pH data and 
calculated pH values for all of the soil samples collected. It should be noted that most of the average pH 
values were not affected; those that were affected (approximately 10-20 percent of the averaged pH values) 
typically differed from the originally calculated average pH values by 0.1-0. 2 pH units. 

Tables 3 through S and Figures 3 through S contain updated summaries of samples collected from the biopiles. 
Tables 6 through 9 and Figure 6 contain updated summaries of anaerobic dechlorination samples. REAC 
personnel will perform statistical analyses of the completed data sets from the landfarm plots, biopiles, and 
anaerobic dechlorination studies. The results will be issued when completed. 
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Table 10 summarizes results from soil samples collected from a soil pile treated with white rot fungus. This 
treatability test was conducted by U.S. EPA Region V personnel in October 1994; no soil samples were 
collected by REAC personnel during the first three sampling events. 

Following sample collection, the soil from the landfarm plots was removed from the wooden container used 
to house the landfarm test plots and transported to the building where the eight biopiles and the Region V 
white rot fungus test pile were situated. The soil was mixed with the biopile soil and the white rot soil using 
a John Deere 870 tractor equipped with a front bucket. The mixed soil was then pushed into a large single 
pile in preparation for use as a microbial seed source in large-scale pilot tests to be conducted on the concrete 
pad at the PWP site. 

Soil samples were collected on 25 and 26 July 1995 by ER.T and REAC personnel from selected on- and off­
site areas to better define the extent of PCP contamination in the vicinity of the PWP site. These results are 
summarized in Table 11. The data will be input into REAC AutoCAD/Gcosoft maps of the PWP site that 
delineate the extent of contamination. The modified maps will be issued separately. 

Other site activities were performed in connection with the conclusion of this portion of the pilot-scale 
bioremediation tests: 

• On 27 July 1995, water levels in site monitor wells were measured. 

• On 27 July 1995, on-site meetings were held with local subcontractors in support of Requests for 
Proposals {RFPs) for soil excavation/preparation and soil tilling activities for possible large pilot-scale 
tests that will be conducted on-site. 

• On 28 July 1995, soil samples were collected from the excavated water storage lagoon area for 
gcotechnical analysis. Dimensions and wall slopes of the lagoon were measured, and photographs of 
the ~agoon were taken to illustrate its current condition. 1bis information will be needed if the 
lagoon is to be lined for water storage during possible future on-site activities. 

• From 25-28 July 1995, ER.T property was removed from the PWP site and was shipped back to the 
REAC facility in Edison, NJ. An additional trip to the PWP site was made on 17-18 October 1995 
to pack and ship all remaining ERT property back to REAC. 

Copy: Central File - WA # 0-026 
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TABLE 1 

Soil PCP Concentration vs. Time - Land farm Plots 

Penta Wood Products 

Daniels, WI 

December 1995 

-··-·· --··-- ----·· ----·---. _______________ ., _____ _ 
. .. _ .. ---·- .. - .. ------Sampling Event/Sam ling Date{fest Da 

.. ______ Initial/Oct 24, 1994/1 2 /Nov 29, 1994/37 

Treatment Concentration 

Untreated 

__ Untreated Com.[>osite QL ... 

Daramcnd 

..... ·--· ·--.. -------1 

52/57/46 

45/48/47 

44/40/35 

50/49/56 
47/45/58 

49/38/46 

Average 

46 

49 

___ -~~~~~end Comp~site__0__,__ _______ ___,_ __ _ 
Results in milligrams per kilogram (mg/kg). 

Concentration 

55/58/46 

49/47/39 

50/61/22 

Average 

47 

% Reduction 1 

-3 

---· -------+-------···-·-

t--------+------------· 
20/16/25 

16 67 16/14/14 

13/14/12 
---------t-------4-------·--- --·-

_ ___ __,__ _____________ _ 

(I) Compared to average initial PCP concentration of respective treatment. 

(2) Prepared hy combining soil from corresponding nine individual samples. 

Landf.wk3 

-- -



---·-----------------------

TABLE 1 (cont'd) 

Soil PCP Concentration vs. Time - Landfarm Plots 

Penta Wood Products 

Daniels, WI 

December 1995 

s I' E /S r D rr D amp mg vent amp mg ate est 
- -
1995(72 

Treatment Concentration 

3/Jan 3, 
Aver ~~ % Reduction (1) Concentration 

Untreated 

31(29(27 

34/30(28 
35/38(29 

3 

-- . - ·- --- -----· --· - .... ----------+--------
Un_~r_t:~!~~ ~l>"!E.<?.~!t~_ {~)_ __ .. __________ ll!_ _____ _ 

14/14/14 

I 

-

Dara mend 14/12/13 14 

12/12/19 
... ·---------- ------ ---=t=---Dara mend Comnosite (2) 13 - -

- . ·- -- ------· _ r_ ____ ,_ --···- .... -----------

Results in milligrams per kilogram (mg/kg). 
(I) Compared to average initial PCP concentration of respective treatment. 

(2) Prepared by combining soil from corresponding nine individual samples. 

· andf1 .wk3 

[8/14/19 

33 24/16/18 

13/14/11 
39 14 

1!2/13/15 
71 113/13/12 

22/13/13 
73 13 

ay 
·- ·----

4/Feb 8, 1995/108 ---
1D. Average % Reduction 

-

16 65 

-· - ---
-- 70 

14 71 

-----· --------
-- 73 

··-·· ~ .. --------· -·-· 

- - - - ,_ - - - - - - - - - - - - - -
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TABLE 1 (cont'd) 

Soil PCP Concentration vs. Time - Landfarm Plots 
Penta Wood Products 

Daniels, WI 
December 1995 

······ --- .. ··-- - . -··--· --------------·---------·------
. . ... .. _ .... --·-. ---·· Sampling -~v_ent/Sam ling Date/Test Day -------·- ··-· __ 

- vi- . . .. . . . . .. __ . 5/Mar 14, 1995/142 6/Jul 27, 1995/278 3 
Trea1men1 Co.n~~(!tr.ati~_t:t._ ·- .... Average-·· _ _:yo Re_d_uc_t_io_n....,_,'-+_C_o_n_ce_ntra_t_i~!!__._, __ A_ve_rage -·-· % Reduction.{!)_ 

Un1rea1ed 

15/13/14 

IJ/10/8.6 

15/15/13 

13 72 6.6 6.6 

- -----····--- ---
Un1rea1ed Composi1e (2) 

Darameml 

16 

17/16/13 

14/12/13 

14/13/10 

14 

-·· ---·------ ·-- ··-----·-- --··-·· 

65 

71 

_Dara'!l_e~~ .~of!1p~~ite (?) . _ .1~ _ -··· __ ··-·-· ---· __ ___.__ ___ 7_6 __ 
Results in milligrams per kilogram (mg/kg). 
( 1) Compared 10 average initial PCP concentration of respective treatment. 

------·-·-

7.8 7.8 

+-------- -----··-·-·-·--·. 
-------

(2) Prepared by combining soil from corresponding nine individual samples (no composite samples were collected during event 6). 
(3) Lis led data from individual grab samples. PCP concentration of original soil used for tests= 28 mg/kg. 

Landf3.wk3 

86 

84 



--·-·--·-- ··-- ···--------------·- ------------------ -------------

TABLE2 
Average Physical Characterization Results of Test Soil - Landfarm Plots . 

Penta Wood Products 
Daniels, WI 

December 1995 

·-··- ·--- --·· 
Temperature Moisture 

Sampling Test ____ -~e2 C) (%) 

_ ... g'!'e_~! ____ .... _ _pa!~----- ....... Dl!Y _______ ;\~ bient Untreated Daramend Untreated Daramend 
__ l(!itial ___ 10/24/94 1 1 2 (I) -- -- 12.0 20.2 

_______ I __________ 11/29/94 . _____ l?_ -3.0 5.0 17.2 9.8 18.0 

---- _3 --- ____ 1/3/95 ____ ·-·•·-1?-. _______ _ 14.5 12.4 18.2 8.2 14.4 -----
4 _ 218/95 ____ __ _ _ rn~ ___________ _ -9.8 18.7 2.2 --5.6 19.5 ----·- -- -
5 3/14/95 . ·--. !_41_ __ -- -· ..... 

Al.I 1cmper~ture, mu"lstu°ie:~nd pH values for soil are average of nine individual measurements unless noted otherwise. 
13.3 17.8 0.8 3.5 18.1 --------- -

( t) Value equal 10 average ambient (air) temperature recorded in compost pile building on 10/24/94 (test day 1 ). 

ys wk3 

pH 
(std. units) -

Untreated Daram 
6.6 6.3 
6.4 6.8 --
6.3 5.9 
8.4 8.1 
8.4 8.1 --

end 

----~--------------



---------·---·-·- - . - -··- ·- ... --··------

TABLE 3 

Soil PCP Concentration vs. Time - Biopiles 

Penta Wood Products 

Daniels, WI 

December 1995 

----- -·--·----- ·····---- ---·-- ·-·-
Samplin2 Event/Sampling Date/Test Dav 

Pile Initial/Sep 12, 1994/1 2/Oct 23, 1994/42 

No. Treatment Concentration Avera2e Concentration Average % Reduction ( 1) -----· - ... -· .. ····------
470/470/450 

1 430/430/500 460 110/62/67 80 83 

~~ntrnl ~I - 2 yd)/_Wood_chips_- 2 yd) .. 490/470/470 --·--·- -
250/220/200 

2 Soil (2 yd)/ Wood chips (2 yd)/ 180/210/230 210 100/45/240 130 38 

_!L_Jrkey manure ( 1-~----------· _____ 230/ 180/220 .__ ________ 
·--·- ------

220/230/230 

3 Soil (2 yd)/ Wood chips (2 yd)/ Turkey 250/240/240 240 54/33/270 120 50 , 

man~re _( 1 yd)/ Ammonium nitrate ( I bag) ___ 230/260/230 
·--- "'------------ ----- -

190/170/150 

4 Soil (2 yd)/ Wood chips (2 yd)/ 140/150/160 160 240/53/99 130 20 

Turkey manure (2_yd) 160/170/180 
- ·-··-

Soil (2 yd)/ Wood chips (2 yd)/ Turkey 250/220/240 

5 manure (2 yd)/ Ammonium nitrate ( 1 bag)/ · 240/220/210 230 80/51/150 94 59 

EXPanded sawdu~t _ _(0.5 & __ 250/230/230 
--

130/140/140 

6 Soil (2 yd)/ Wood chips (2 yd)/Turkey 170/160/170 170 31/42/41 38 77 

manure ( 1 J'd )/ Expanded sawdust (0.5 yd) 210/180/200 
>------ -------

240/200/230 

7 Soil (2 yd)/ Wood chips (2 yd)/ Ammonium 230/220/240 230 49/160/130 110 52 

nitrate ( 1 bag)/ Expanded sawdust ( 1 yd) 240/220/230 ·-------
Soil (2 yd)/ Wood chips (2 yd)/ Ammonium 220/230/250 

8 nitrate ( 1 bag)/ Expanded sawdust ( 1 yd)/ 220/220/200 220 180/46/92 110 50 

Sawdust extract (neutralized) 220/220/220 ------- ·-----· --------
Results in milligrams per kilogram (mg/kg). 

( 1) Compared to average initial PCP concentration of respective treatment. 

Comp.WK3 
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TABLE 3 (cont'd) 

Soil PCP Concentration vs. Time - Biopiles 

Penta Wood Products 

Daniels, WI 

December 1995 

--- --·· ·----- ------------·-· -- ---- ....... . --- ·-··-·--· ··-· -··-
Sampling Event/Sampling Date/fest Day 

----· -
Pile 3/Nov 29, 1994/79 4/Jan 4, 1995/115 

No. Treatment Concentration 
.. ·-·- -· ---- . --· - - ·-. -- -·--·-· -- . - . - ---··· .. --·- ·•·----- - -

I 54/110/97 

_Contru.t (§CJj) :-- ~_yd/W,<J~J~ ~~ips - J_>'._~J ---·-· ------------ -

2 Soil (2 yd)/ Wood chips (2 yd)/ 240/260/300 

Turkey ~a_n.ure ( I yd) ------------- .. - - -----

3 Soil (2 yd)/ Wood chips (2 yd)/ Turkey 38/330/230 

'!1~~-~..l!.J'~ ~!!)ffi.O~~m -~~rat~_(! ~~82 _____ ----··-· 

4 Soil (2 yd)/ Wood chips (2 yd)/ 160/69/200 

_·rurkey manure Q ~_) ____ -· - ... 
Soil (2 yd)/ Wood chips (2 yd)/ Turkey 

5 manure (2 yd)/ Ammonium nitrate ( l bag)/ 150/320/290 

Expanded sawdust (0.5 yd) ... _________________ 
--········ 

6 Soil (2 yd)/ Wood chips (2 yd)/ Turkey 55/56/46 

manure ( l yd)/ Expanded sawdust (0.5 yd) 

7 Soil (2 yd)/ Wood chips (2 yd)/ Ammonium 110/160(77 

nitrate ( l ba~)/ E~anded sawdust ( l yd) 
·-···-

Soil (2 yd)/ Wood chips (2 yd)/ Ammonium 

8 nitrate ( l bag)/ Expanded sawdust ( l yd)/ 80/110/180 

~-
Sawdust extract i~utralizedL ______ 

Results in milligrams per kilogram (mg/kg). 

(I) Compared to average initial PCP concentration of respective treatment. 

( -- 'J1 .wk3 - - - - - -

Average 

87 

270 

200 

140 

250 

52 

120 

120 

-

% Reduction (I) Concentration Average % Reduction 

81 74/73/77 75 84 

··-

-29 220/250/260 240 -14 

-------- -- --------·· -

17 170/230/230 210 13 

------- ------------

13 180/290/300 260 -63 

-· . 

-9 200/240/2!ll 240 -4 

----···· --·· 

69 75/72/45 64 62 
I 

----->------ -- --

48 66/120/140 110 52 

--- ·------ - -- ---·--·-· 

45 120/110/150 130 41 

--------- ---------- ---------- -----------

- - - - - - - -- -



. -- . - ... ·-·- ... ··-•-····------- --------------· --
TABLE 3 (cont'd) 

Soil PCP Concentration vs. Time - Biopiles 

Penta Wood Products 

Daniels, WI 

December 1995 

- ------· . . . --- - - ------------- ---- ---· 
Sampling Event/Sampling Date/fest Day 

. 
Pile 

No .. 

2 

Treatment 
--·-· -------- --· ···- ·---- - ---------------· 

~l>.f!!~O!(S.<:>i_l_ :- _2 ydf ~ood chips - 2 yd) 

Soil (2 yd)/ Wood chips (2 yd)/ 

~~ui:._ke.y !11_a~LI~ ( I yd) - -- - . . --- ----- --- ---

Soil (2 yd)/ Wood chips (2 yd)/Turkey 

__ m~!:!~~ {! __ yd )I A~~onium nitrate ( I bag) 

4 Soil (2 yd)/ Wood chips (2 yd)/ 

-- Turkey manure 1~~ 
Soil (2 yd)/Wood chips(2 yd)/Turkey 

manure (2 yd)/ Ammonium nitrate (I bag)/ 

_!~pan~ed sawdust (0.5 yd) _______________ 

6 Soil (2 yd)/Wood chips (2 yd)/Turkey 

manure ( I yd)/ Expanded sawdust (0.5 yd) 
-

7 Soil (2 yd)/ Wood chips (2 yd)/ Ammonium 

nitrate ( 1 bag)/ Expanded sawdust ( 1 yd) 

Soil (2 yd)/ Wood chips (2 yd)/ Ammonium 

8 nitrate ( 1 bag)/ Expanded sawdust ( 1 yd)/ 

·-

-

Sawdust extra~neutralized L ___________ 
. . 

Results m milligrams per kilogram (mg/kg) . 

Concentration 

64/72/62 

61/76/75 

79/86/76 

210/220/230 

200/210/200 

210/210/200 

270/200/230 

300/260/2fll 

270/270/2<:" 

230/240/260 

260/250/2ti0 

270/240/270 

250/260/250 

250/270/2fll 

330/280/330 

96/80/60 

67/67/69 

59/57/57 

130/140/130 

130/120/130 

120/120/110 

140/120/100 

97/110/110 

110/100/120 

(I) Compared to average initial PCP concentration of respective treatment. 

Comp2.wk3 

5/Feb 8, 1995/150 

Averalle 

72 

I 

210 

260 

250 

280 

68 

130 

110 

6/Mar 15, 1995/185 

% Reduction ( 1) Concentration Average % Reduction {!l 
94/110/95 

84 92/100/86 96 79 

82/110/92 
·-· 

240/240/230 

0 230/230/220 220 -5 
200/200/200 --- -- --· -- -
170/190/170 

-8 180/190/160 190 21 

180/240/210 _ .. ----- -
160/150/130 

-56 180/170/170 190 -19 

240/240/240 ·-
200/220/250 

-22 280/270/250 260 -13 

280/260/290 
·- -- - ------.--

110/120/120 
60 87/83/88 97 43 

84/87/93 
·- ---

150/110/130 

43 170/170/ 190 150 35 
140/140/150 ·---·· -- --
150/150/150 

50 160/140/140 170 23 

200/200/220 ------ - ----- . --
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TABLE 3 (cont'd) 

Soil PCP Concentration vs. Time - Biopiles 

Penta Wood Products 

Daniels, WI 

December 1995 

- ---·--·--·-·---· -·--· 
Sampling Event/Sampling Date/Test Day 

e Pil 

No --

2 

-

.. 

4 

-

5 

6 

-·-

7 

-· 

8 

··-

Treatment 
-----·-····------ ------

Control __ ~il -_ 2 Y.!!f. Wood chips - 2 yd) 

Soil (2 yd)/ Wood chips (2 yd)/ 

Turkey manure ( 1 ~L 

Soil (2 yd)/ Wood chips (2 yd)/Turkey 

manure.( 1 ~ Ammonium nitrate ( 1 bag) 

Soil (2 yd)/ Wood chips (2 yd)/ 

~~~ manure (2~). ___ 

Soil (2 yd)/ Wood chips (2 yd)/ Turkey 

manure (2 yd)/ Ammonium nitrate (1 bag)/ 
Expanded sawdust (0.5 yd) 

Soil (2 yd)/ Wood chips (2 yd)/ Turkey 

manure ( I yd)/ Expanded sawdust (0.5 yd) 

Soil (2 yd)/ Wood chips (2 yd)/ Ammonium 

nitrate ( 1 ba~)/ Expanded sawdust ( 1 yd) 

Soil (2 yd)/ Wood chips (2 yd)/ Ammonium 

nitrate ( 1 bag)/ Expanded sawdust ( 1 yd)/ 

Sawdust extract (neutralized) 

Results in milligrams per kilogram (mg/kg). 

Concentration 

49/62/54 

49/46/39 

55/50/46 

72/71/74 

71/70/65 

90/120/120 

· 55/55/55 
66/63/59 

50/59/56 

24/31/34 

27/27/21 

100/120/120 

36/31/41 

49/33/36 

39/40/53 

16/65/16 

9.4/8.7/12 

14/15/12 

17/17/16 

35/32/34 

19/40/23 

28/30/25 

11/32/11 

1 lf).7f).9 

(I) Compared to average initial PCP concentration of respective treatment. 

Comp7.wk3 

7/)ul 25, 1995/317 -
Average % Reduction ( 1 ) 

50 89 

84 60 

58 76 

53 67 

40 83 

19 89 

26 89 

19 91 

---------

- - - -:.'- - - - - - - - ·- - - - - - -



~ -.----·· ·---· 

·--

-

Pile Te mperature 

. No. ___ (d egC)(l) 

1 

2 

3 

4 

21 
--··-

27 
. ·-·--- -·-- --

29 
-··-------- -- -

28 

TABLE4 

Average Physical Characteriz.ation Results of Test Soil - Biopiles 
Penta Wood Products 

Daniels, WI 

December 1995 

Sampling Event/Sampling Dateffest Day 
lnitiaVSep 12, 1994/1 2/Oct 23, 1994/42 

Moisture pH Temperature Moisture 
(%) (std. units) (deg C) (%) 
18.5 6.2 14 25.1 
20.9 8.5 14 31.4 
24.7 8.7 13 37.6 -
21.1 8.2 14 31.7 

·- ·---·- ·-·-- - ····--~-----·--- . 

5 38 26.6 8.2 13 40.2 -·· -·-. ----
6 26 14.1 5.0 13 19.5 

1.----1--- ·----------
7 22 16.8 6.6 13 21.6 --·--
8 24 20.8 6.9 13 27.6 

pH 
(std. units) 

6.8 

8.5 
8.1 
8.4 
8.5 
8.0 

6.8 
6.7 

(1) Temperature data from sampling event 1 collected manually. Temperature data from sampling events 2-6 collected 

by computer. 

Comp6.wk3 

. 
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Pile 

No. 

1 

2 

3 

4 

5 
6 

7 

8 

---· -- -------

TABLE 4 (cont'd) 

Average Physical Characterization Results of Test Soil - Biopiles 

Pen,, Wood Products 

Daniels, WI 

December 1995 

-- ---------·-- ··-----·-
Sampling Event/Sampling Date/fest Day 

-------·-----·-·· 
3/Nov 29', 1994n9 4/Jan 4, 1995/115 

Temperature Moisture pH Temperature Moisture 

-·· 
(deg C) (%) (std. units) (deg C) (%) 

10 20:.4 6.0 5 20.5 
------

14 28.3 7.1 8 25.1 
-·-·-- -- ----·· 

13 32.9 6.7 5 32.0 

12 33.3 6.7 5 30.5 ---- -- - --- -· 
15 33.8 7.0 8 31.9 

.. ·------
14 15.9 ;, 7 8 15.8 

···------·-
11 17.7 6.3 8 14.3 

---
14 23.6 6.4 7 23.2 

pH 

(std. units) 

5.2 

7.1 

7.0 

7.0 

7.3 

6.5 

6.1 

6.6 

r.omo6.wk3 

- ,_ - - i\- - - - - - - - - - - - - .. -· 
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TABLE 4 (cont'd) 

Average Physical Characteriz.ation Results of Test Soil - Biopiles 
Penta Wood Products 

Daniels, WI 

December 1995 . 
- -

Sam1>Iin2 Event/Sampling Date/fest Day 
--

5/Feb 8, 1995/150 6/Mar 15, 1995/185 
----

Pile Temperature Moisture pH Temperature Moisture pH 

No. (degC} (%) (std. units) (de2 C) (%) (std. units) 

1 9 17.3 5.4 17 17.5 5.2 
---- ---

2 12 17.8 7.1 18 22.3 5.9 
-----· ----- I-

3 ll 32.3 7.1 17 33.1 6.8 
·-------· 

4 8 24.7 7.3 15 25.9 6.2 

5 II 34.6 7.4 17 36.1 7.6 
---·---f--------------·· 

6 11 18.7 .r.6 16 20.7 6.5 
--· 

7 12 15.8 6.2 16 17.5 6.4 
-----------

8 8 22.5 6.7 15 24.4 6.8 

Comp6.wk3 



TABLE 4 (cont'd) 

Average Physical Characterization Results of Test Soil - Biopiles 

Penta Wood Products 

Daniels, WI 

December 1995 

Sampling Event/Sampling Date/fest Day 

7/Jul 25/1995/317 

Pile Temperature Moisture pH 

No. (deg C) (%) (std. units) 

I -- 16.2 6.3 
·---

2 -- 20.0 6.1 -
3 -- 31.5 5.8 

--·--·-
4 -- 29.7 6.0 -----· 
5 -- 34.9 6.1 

-------
6 -- 18.8 6.5 

·------- -·--· 
7 -- 18.6 5.8 

-
8 -- 22.9 6.7 ---

Comp8.wk3 

- ;- - - \- - - - - - - - - - - - - ;- -
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--- .. -··· ·--------- ·----- ·-·- ···- -----···-. ---·-··--·- -------- ---------------------~----· ... --- ---

---· . -
Sampling Event 

Samolinsz Date 

Treatment Test Dav 
-··· -- --· --- -· -- --- . ----- - --- ... -- - - -· --- -----
Influent 

Leachate 

G_r~~r11:,e~~~te ~t?E~«:_T.ar:i~_l ...... . 
White Leachate Storage Tank _2 __ 
White Leachate Storage Tank_3 

Sawdust Extract 
··-··- -·--·----------- ·-·--•--·•- ···--
Results in milligrams per liter (mg/L). 

Comp5.wk3 

-

-~ 

TABLES 

Water PCP Concentration vs. Time - Biopiles 

r .nta Wood Products 

Daniels, WI 

December 1995 

Initial 2 3 -
Sep 12, 1994 Oct 23, 1994 Nov 29, 1994 

1 42 79 

-- 0.42 --
-· 

-- )3 --
-· -

-- 28 --~------- .. 

-- 1.6 --
-- 5.1 --
-- -- --

-

4 5 6 7 

Jan 4, 1995 Feb 8, 1995 Mar 15, 1995 Jul 25,1995 

115 150 185 317 
1.4 0.001 0.0012 0.0021 

4.9 8.4 2.4 4.9 

63 -- 5.5 110 
15 -- 11 22 .. ----- ·----·- ---·-----
5.5 5.1 1.2 4.1 ----· ·---·--
1.8 -- -- --L----------- -------- ---- ----------



··-------

TABLE6 

Soil PCP Concentration vs. Time - Anaerobic Dechlorination 

Penta Wood Products 

Daniels, WI 

December 1995 . 
---

Sampling Event/Sampling Date/fest Da~ 

Cell lnitiaVOct 23, 1994/1 2 /Nov 28, 1994/37 

No. Treatment Concentration Average Concentration· Average % Reduction (1) 
-----·--- .... ·--·-·· ·-- ··- - -·--··- -----·------ --··· --·----·- ··--. 

t ~!!trea~e_d ____ . ____________________ _ 27/18/40 28 13/18/14 15 47 

___ 2 ___ Manure/P!!_~!!._.t_!e/Limestone~_!!Jod meal 18/15/40 24 34/48/35 39 -63 

30/26/33 30 6.7/9.3/6.9 7.6 75 
----·-------___ }_ __ -~~~~~t:~hosehate/Limestone ___ _ 

37/61/29 42 31/39/41 37 13 ·-- ----___ 4 ___ Phosphate/Blood_meal _________ _ 

Results in milligrams per kilogram (mg/kg). 
(I) Compared to average initial PCP concentration of respective treatment. 

Anaerobi. wk3 - ,_ - - 1- - - - - - - - - - - - - - -
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TABLE 6 (cont'd) 
s oil PCP Concentration vs. Time - Anaerobic Declorination 

Penta Wood Products 
Daniels, WI 

December 1995 

-----··-·-· .. ------------· --------- -------------------- -----
Samoline Event/Samolim! Date/fest Dav . 

Cell 3/Jan 4, 1995n4 4/Feb 8 1995/109 --
__ t"'.i_lJ~ __ Treatment ·--------------- Concentration Avera11e - -· 

- ---- 14/26/18 --'mt· Untr~ated _ -·--·· ... _____________ _ 
al 2.5 J/6.1 J/6.1 - -2 Manure/Phosphate/Limestone/Blood me 

-··· -·-·· 
21/19/23 3 Manure/Phosphate/Limestone __ . 

----- 27/21/9 -4 phg~p~c1 t~m1(iod !fie~! __ ..... . 
Results in milligrams per kilogram (mg/kg). 
J Indicates compound found heluw detection limit and is an estimated value. 
( I) Compared to average initial PCP concentration of respective treatment. 

Anaer1 .wk3 

19 
4.9 
21 
19 

% Reduction (1) Concentration Averaee % Reduction (l} 
32 15/13/22 17 39 
80 6.2 J/8.9/2.4 J 5.8 76 
30 15/17/16 16 47 -
55 10/11/11 11 73 -·--

-



---·-- ----·---· -··-

TABLE 6 (cont'd) 
Soil PCP Concentration vs. Time ~ Anaerobic Declorination 

Penta Wood Products 
Daniels, WI 

December 1995 

. --- -·- -------- --·-
Samoline Event/Sarnolin2 Date/fest Dav ·----

Cell 5/Mar 14. 1995/143 
No. Treatment _____________ _ Concentration Avera2e --·------· 

'---
22/20/24 ------------.... ! . Untreated ·-----·-· 

stone/Blood meal 11/6.7 J/9.8 ... . _ 2 ___ Manure/PhosJ!!late/Lime 
stone 25/28/27 -·-·- ~. -·-·--·-·- --· _ . J -·- M~~ure/PhosJ!!l~tef!-.J~~ 

11I6.6n.s 
---·· ···-------.. ·-_ ... 4 ____ Pho~phate/Blood meal_ 

Results in milligrams per kilogram (mg/kg). 
J Indicates compound found below detection limit and is an estimated value. 
( 1) Compared to ave rag~ initial PCP concentration of respective treatment. 

Ar ·'2.wk3 

22 
9.2 
27 
10 

% Reduction ( 1) 

21 
62 
10 
76 

·-
6/Jul 25 1995/276 

Concentration Avera2e % Reduction (I) 

6.3/6.8/15 9.4 66 
4.0J/3.4 J/4.0 J 3.8 84 

2.6 Jn.4/5.6 5.2 83 
3.0 J/6.1 J/11 6.7 84 ·-

·- ·- ·- - - - - - - - - - - - - - - - -
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TABLE 7 

Soil Chlorophcnol Concentration vs. Time - Anaerobic Dechlorination 

Penta Wood Products 

Daniels, WI 

December 1995 

---- ·-·· --·--· ----·· -·····----··-· -- ------------- ·------------------------------.--
Samplin2 Event/Samplinlt Date/fest Dav 

--- - - -
Cell 

No. 

lnitiaVOct 23, 1994/1 2/Nov 28, 1994/37 --
Treatment Concentration Avera2e Concentration 

----- ·--··--·-- . 
I Untreated -- -- PCP: 23/19/18 

m,p CP: 21/8.5/11 

2,5 DiCP: ND/ND/ND 

-- -- 3,5 DiCP: 15/4.4 J/8.3 

2,3,5 TriCP: 5.6 J/ND/3.4 J 

2,3,4,6 TetCP: 22/5.9 J/12 

--·· -- ---------- PCP: 78/36/57 

m,p CP: ND/ND/ND 
___ 2 _ Manure/Pht~hate/Limestone/Blood m_1:~I __ _ 

3,5 DiCP: 5.1/7.0/5.0 

-- -- 2,3,5 TriCP: 2.3 J/2.9/3.0 

2,4,5 TriCP: ND/ND/ND 

2,3,4,6 TetCP: ND/ND/ND 

3 Manure~ho~ate/l.imestone ______________ _ PCP: 5.4/7.0/S.4 

m,p CP: 1.3 J/3.4 J/2.9 J 
3,S DiCP: 1.3 J/2.1 J/1. 7 J 

-- -- 2,3,S TriCP: ND/ND/ND 

2,4,6 Tri CP: ND/ND/ND 

2,3,4,6 TetCP: 23/18/16 

4 Phos hate/Blood meal PCP: 54/46/44 
---------~-

Results in milligrams per kilogram (mg/kg). 

Average 

PCP:20 

m,pCP: 14 

2,5 DiCP: N D 

3,5 DiCP: 9.2 

2,3,5 TriCP: 4.5 J 

2,3,4,6 TetCP: 

PCP: 57 -
m,pCP:ND 

(I) 

13 

3,5 DiCP: 5. 7 

2,3,5 TriCP: 2. 7 

D 
ND 

2,4,5 TriCP: N 

2,3,4,6 TetCP: 

PCP: S.9 -
m,p CP: 2.S J 

3,5 DiCP: 1.7 

2,3,5 TriCP: N 

J 

D 

D 
19 

2,4,6 Tri CP: N 

2,3,4,6 TetCP: 

PCP: 48 --------

Note: m,p CP denotes meta, para chlorophenol; 2,5 DiCP denotes 2,5- Dichlorophenol; 3,5 DiCP denotes 3,5-Dichlorophenol; 2,3,5 TriCP denotes 

2,3,5-Trichlorophenol; 2,4,5 TriCP denotes 2,4r'i-Trichlorophenol; 2,4,6 TriCP denotes 2,4,6-Trichlorophenol; 2,3,4,6 TetCP denotes 2,3,4,6-Tetrachlorophenol. 

ND indicates compound not detected. · 
J indicates compound found below detection limit and is an estimated value. 
(I) Nondetected value(s) not included in calculating average concentration of analyte. 

Ad6.wk3 
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TABLE 7 (cont'd) 

Soil Chlorophe nol Concentration vs. Time - Anaerobic Dechlorination 

Penta Wood Products 

Daniels, WI 
December 1995 

·---
Sampling Event/Sampling Date/fest Day 

. 
Cell 

No. Tr_~8.J'!1_!!_n_t ____ ···-······--· ___ _ 
I Untreated 

2 M~_ur.~/_!'.hospt:i_atc/1.im~stonc/Bloo~ !fl~c_ll ___ _ 

3 _Manure/Phosp~ate/Limestone ... _______ _ 

4 
Results in milligrams per kilogram (mg/kg). 

:VJan 4,1W5/74 

Concentration 

PCP: 1~8/21 

CP: ND/ND/ND 
iCP: ND/ND/ND 

iCP: ND/ND/ND 

m,p 
2,5 D 
3,5 D 

2,3,5 

2,3,4,6 
TriCP: ND/ND/ND 
TetCP: ND/ND/ND 

PCP: 7/5.9n --
CP: ND/ND/ND 

iCP: ND/3.3 J/ND 

m,p 
3,5 D 

2,3,5 

2,4,5T 

2,3,4,6 

TriCP: ND/ND/ND 

riCP: ND/ND/4.0 J 

TetCP: ND/ND/ND 

PCP: 3:V16/20 

CP: ND/ND/ND 
iCP: ND/ND/ND 

TriCP: ND/ND/ND 

m,p 
3,5D 

2,3,5 

2,4,6 

2,3,4,6 
TriCP: ND/ND/ND 

TetCP: ND/4.0 J/ND 

PCP: 4(V33/47 

Average 

PCP: 21 

m,pCP: ND 
2,5 DiCP: ND 
3,5DiCP: ND 

2,3,5 TriCP: ND 
2,3,4,6 TetCP: ND 

PCP: 6.6 

m,pCP: ND 
3,_'i DiCP: 3.3 J (I) 

2,3,5 TriCP: ND 
2,4,_'i TriCP: 4.0 J (I) 

2,3,4,6 TetCP: ND 

PCP: 23 

m,pCP: ND 
3,5DiCP: ND 

2,3,5 TriCP: ND 
2,4,6 TriCP: ND 

2,3,4,6TetCP: 4.0J (1 

PCP: 40 

I 

4/Feb 8, 1995/109 
Concentration Avera2e 

PCP: l:\'10/22 E PCP: 15 

m,p CP: ND/5.1/ND m,p CP: 5.2 J (1) 
2,5 DiCP: ND/1.3 J/ND 2,_'i DiCP: 1.3 J (I) 

3,_'i Di CP: ND/3.6/0.22 J 3,_'i Di CP: 1. 9 J ( 1) 
2,3,_'i TriCP: ND/1.2 J/ND 2,3,_'i TriCP: 1.2 J (I) 
2,3,4,6 TetCP: ND/2.3/ND 2,3,4,6 TetCP: 2.3 ( 1) 

PCP: 2.6/11/2.5 PCP: 5.4 
m,p CP: ND/ND/0.29 J m,pCP: 0.29J (1) 

3,5 DiCP: 5.6/5.7/6.1 3,_'i DiCP: 5.8 

2,3,..'i TriCP: 3.8'3.6/3.4 2,3,5 TriCP: 3.6 
2,4,5 TriCP: ND/ND/Ng 2,4,_'i TriCP: ND 

2,3,4,6 TetCP: 0.78 J/1.3 J/0.42 J 2,3,4,6 TetCP: 0.83 J 
PCP: 24110/20 PCP: 18 

m,p CP: N-D/0.80 J/ND m,p CP: 0.80J (I) 
3,-'i DiCP: ND/0.94 J/ND 3,5 DiCP: 0.94 J (I) 

2,3,-'i TriCP: ND/0.56 J/ND 2,3,_'i TriCP: 0.56 J ( 1) 
2,4,6 TriCP: ND/ND/ND 2,4,6 TriCP: ND 
2,3,4,6 TetCP: 3.:V8.0/4.4 2,3,4,6 TetCP: 5.2 

PCP: 8.4/27/15 PCP: 17 _,___ --

Note: m,p CP denotes meta, para chlorophenol; 2,5 DiCP denotes 2,5-Dichlorophenol; 3,5 DiCP denotes 3,_'i-Dichlorophenol; 2,3,5 TriCP denotes 

2,3,5-Trichlorophenol; 2,4,5 TriCP denotes 2,4,5-Trichlorophenol; 2,4,6 TriCP denotes 2,4,6-Trichlorophenol; 2,3,4,6 TetCP denotes 2,3,4,6-Tetrachlorophenol. 

ND indicates compound not detected. 
J indicates compound found below detection limit and is an estimated value. 

E indicates estimated value. 
(I) Nondetected value(s) not included in calculating average concentration of analyte. 

Ar- wk3 - .. _ - - - - - - - - - - - - - - - - -
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TABLE 7 (cont'd) 

Soil Chlorophenol Concentration vs. lime - Anaerobic Dechlorination 

Penta Wood Products 
Daniels, WI 

December 1995 

------ -·-----· 
Samplina Event/Sampling Date/fest Day 

Cell 5/Mar 14, 1995/143 &'Jul 25,1995/276 --
No. Treatment Concentration Averaae Concentration Averaae 

-
I Untreated PCP: 19117/22 PCP: 19 PCP: 1.5/1.410.94 PCP: 1.3 

--·-··- - ---------
m,p CP: ND/ND/ND m,pCP: ND m,p CP: NNNNNA m,pCP: NA 

2,5 DiCP: ND/ND/ND 2,.'iDiCP: ND 2,5 DiCP: ND/ND/ND 2,5DiCP: ND 

3,5 DiCP: 0.64 J/ND/2.8 3,5 DiCP: 1.7 J (1) 3,.'iDiCP: ND/ND/ND 3,5DiCP: ND 

2,3,5 TriCP: ND/ND/1.1 J 2,3,5TriCP: l.lJ(l) 2,3,5 TriCP: ND/ND/ND 2,3,5 TriCP: ND 

2,3,4,6 TetCP: 1.1 J/ND/2.4 2,3,4,6 TetCP: 1.8 J ( 1 2,3,4,6 TetCP: ND/ND/ND 2,3,4,6 TetCP: ND 

2 Manure/Phosphate/Limestone/ Blood meal PCP: 7.5/8.V12 PCP: 9.2 PCP: ND/ND/ND PCP: ND 

m,p CP: ND/ND/ND m,pCP: ND m,p CP: NNNNNA m,pCP: NA 
3,.'i DiCP: HVND/3 .. , 3,5 DiCP: 6.8 ( 1) 3,5 DiCP: ND/ND/ND 3,5DiCP: ND 

2,3,5 TriCP: 6.1/ND/3.2 2,3,5TriCP: 4.7(1) 2,3,5 TriCP: ND/ND/ND 2,3,5 TriCP: ND 
2,4,5 TriCP: NO/ND/ND 2,4,5 TriCP: ND 2,4,5 TriCP: ND/ND/ND 2,4,5 TriCP: ND 
2,3,4,6 TetCP: 7.9/1.9/8.1 2,3,4,6 TetCP: 6.0 2,3,4,6 TetCP: ND/ND/ND 2,3,4,6 TetCP: ND 

3 Manure/Phosphate/Limestone PCP: 17/34/16 PCP: 22 PCP: ND/0.2l'ND PCP: 0.23 J ( 1 ) 
m,p CP: ND/ND/ND m,pCP:ND m,p CP: NNNNNA m,pCP: NA 
3,5 DiCP: N0/1.8/ND 3,5 DiCP: 1.8(1) 3,5 DiCP: ND/ND/ND 3,5DiCP: ND 

2,3,.'i TriCP: ND/ND/ND 2,3,5 TriCP: ND 2,3,5 TriCP: NO/ND/ND 2,3,5 TriCP: ND 
2,4,6 TriCP: ND/0.76 J/ND 2,4,6 TriCP: 0.76 J ( 1) 2,4,6 TriCP: NO/ND/ND 2,4,6 TriCP: ND 
2,3,4,6 TetCP: l.'.\11.5 J/1.1 J 2,3,4,6 TetCP: 1.3 J 2,3,4,6 TetCP: ND/ND/ND 2,3,4,6 TetCP: ND 

4 Phosphate/Blood meal PCP: 4.8/14123 PCP: 14 PCP: 0.7CVND/ND PCP: 0.70 (1) 

Results in milligrams per kilogram (m!ifkg). 
Note: m,p CP denotes meta, para chlorophenol; 2,5 Di CP denotes 2,.'i-Dichtorophenol; 3,5 DiCP denotes 3,5- Dichlorophenol; 2,3,5 TriCP denotes 

2,3,5-Trichlorophenol; 2,4,S TriCP denotes 2,4,5-Trichlorophenol; 2,4,6 TriCP denotes 2,4,6-Trichlorophenol; 2,3,4,6 TetCP denotes 2,3,4,6-Tetrachlorophenol. 

ND indicates compound not detected. 

NA indicates not analyzed. 
J indicates compound found below detection limit and is an estimated value. 
(I) Nondetected value(s) not included in calculating average concentration of analyte. 

Ad6b.wk3 

- -
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TABLES 

Water PCP Concentration vs. Time - Anaerobic Dechlorination 

Penta Woo~ Products 

Daniels, WI 

December 1995 . 
·------- ------ ·-·--· 

Sampling Evenl/Sam1>lin2 Date/fest Dav 

Cell 

No. 
1 

2 

.I lnitiaVOct 23, 1994/1 2 /Nov 28, 1994/37 

Treatment Concentration Average Concentration Avera2e % Reduction (1) 
-------··--·--------
Untreated 0.88/0.81 0.85 0.012/.012 0.012 99 -
Manure/Pho -----·-- . 

sehate/Limestone/Blood meal 0.69/0.58 0.64 0.019/().024 0.022 97 

seha le/Limestone 0.046/0.039 0.043 0.022/0.021 0.022 49 3 Manure/Pho 
-··--·-·• -------

lood meal 0.17/0.17 0.17 0.006/0.005 0.006 96 ----------------__ !_ Phospha!~!!3 
Results in milligrams per liter (mg/L). 
( l) Compared to average initial PCP concentration of respestive treatment. 

Ad3.wk3 -·- - -?- - - - - - - - - - - - - - -
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TABLE 8 (cont'd) 
Water PCP Concentration vs. Time - Anaerobic Declorination 

Penta Wood Products 
Daniels, WI 

December 1995 

-·-·· .. ·-- --------···- ----···- -·- -- ---·-··-·-------- --- . -·-
Samolinl! Event/Samvlin2 Date/fest Dav . 

Cell 3/Jan 4. 1995n4 4/Feb 8. 1995/109 
Concentration Avera11e % Reduction ( 1) Concentration Avera2e % Reduction ( 1) 

•· 

0.019/0.020 0.020 98 0.015/0.015 0.D15 98 
0.019/0.013 0.016 98 0.55/0.017 (2) 

--
0.017 97 

0.007/0.010 0.009 79 0.043/0.011 0.027 37 ---- ·---
_____ 0.00810.017 0.013 92 0.017/0.008 0.013 92 - ·---

No. JreatJ!l~!!L ... ___ .. -· _________ _ 
__ !.,j__ Untreated __ ··- .. ____ --·-····- ____________ . 
-· _ 2 .. _ Manure/Pho~hate/Limestone/Blood meal 
. . J _ . Manure/Phrnphate/Limestone _____ ....... _ .. 
.. 4_ ... .P~tJ~_phat~~!Q9.~ J!l~~I . __ ... _ --··- .. __ 

Results in milligrams per liter (mg/L). 
(I) Compared to average initial PCP concentrntion of respective treatment. 
(2) Value of o.55 mg/L assumed to be anomolous and was not used to calculate average PCP concentration or percent PCP reduction for the sample. 

Ad3a.wk3 
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TABLE 8 (cont'd) 
Wat er PCP Concentration vs. Time - Anaerobic Declorination 

Penta Wood Products 
Daniels, WI 

December 1995 

-------· -----· -----
Samolinl! Event/Samolin2 Date/fest Dav ··----- --------· ·-----

Cell 5/Mar 14. 1995/143 6/Jul 25. 1995/276 
Concentration Avera2e % Reduction (1) Concentration Avera2e % Reduction (l_L 

0.033/0.022 0.028 97 0.012/0.016 0.014 98 - ---.. -
No. Treatment_---··-----·-··-----·--

1 Untreated .... ·-·-····---·-··· ____________ _ 
I 0.013/0.012 - 0.013 98 0.0086/0.0065 0.0076 99 . ·---

0.009/0.009 0.009 79 0.020/0.016 0.ot8 58 -----
0.012/0.013 0.013 92 0.012/0.019 0.016 91 --·· ---

2 Manure/Ph.9...s.P.!!~te/Limestone/Blood mea 
_··-· i" · Manure/Phos~hate/Limestone _________ _ 

__ 4__ Phosphate/Blood meal.··------------··- _ 
Results in milligrams per liter (mg/L). 
( 1) Compared to average initial PCP concentration of respective treatment. 

Arl'"'"'.wk3 - - - - f- - - - - - - - - - - - - -- -
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TABLE9 

Water Chloroph enol Concentration vs. Time - Anaerobic Dechlorination 

Penta Wood Products 

Daniels, WI 

December 1995 . 
-- ·-·-· -------- ----···· ···-------- ----------· 

Samplin2 Event/Samplinl Date/Test Day 

--~~JI lnitiaVOct 23, 1994/1 2/Nov 28, 1994/37 

No. Treatment · Concentration Average 
. -------- -----· ··- ---------------------

1 Untreated -·--------- --- -------------·-------------- -------- ---- - . -
------

____ 2 ___ Manure/Pho~ate/Limestone/Blood meat _ --
___ 3 ____ Manurc/Pho~hate/Limestone ___________ _ --

-----__ 4 ___ Phos_.ehate/Blood meal__________________ __ 

Results in milligrams per liter (mg/L). 
Note: m,p CP denotes meta, para-chlorophenol; 3,5 DiCP denotes 3,~-Dichlorophenol. 

J indicates compound found below detection limit and is an estimated value. 

( t) Nondetected value not included in calculating average concentration of anaiyte. 

Ad5.wk3 

--
--
--

--

Concentration Average 

PCP: ND/ND PCP: ND 

m,p CP: ND/ND m,pCP:ND 

3,5 DiCP: ND/0.018 J 3,5 DiCP: 0.018 J ( 1) 

m,p CP: ND/ND m,pCP: ND 
3,5 DiCP: ND/0.012 J 3,5 DiCP: 0.012 J (1) 
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TABLE 9 (cont'd) 

Wate r Chlorophenol Concentration vs. Time - Anaerobic Dechlorination 

Penta Wood Products 

Daniels, WI 

December 1995 

.. --····--·-···--·-·--·-···--··-- ·-
Sampling Event/Sampling Date/fest Day 

--:-

Cell 

No. 

1 

.. 3/Jan 4,1995n4 4/Feb 8, 1995/109 

2 
3 

Treatment 
. ··-·- -···-. -- . - - ··-. -· -· ·-- ·-·-------·--· 

Untreated 
..... ·------- .. -·· ... ---· - ··---- ···--

Ma '!~~j~ho~.£!.ta te/Limestone/~loo d meal 
·-·--

-
--· 

Man_u!e/~~-t?sp_!l_a_te~i~e~!()n_c ____ _ --···-· --- . 

···-· ~- __ Ph<?sp_!!at~/_!3!()<!~ rn_c~I ________ ·-····· __ 
Results in milligrams per liter (mg/L). 

• Concentration Avera2e 

PCP: ND/ND PCP: ND 

m,p CP: ND/ND m,pCP:ND 

3,5 DiCP: ND/ND 3,5 DiCP: ND 

m,p CP: ND/ND m,p CP:ND 

3,5 DiCP: ND/ND 3,5 DiCP: ND 

Note: m,p CP denotes meta, para chlorophenol; 3,5 DiCP denotes 3,5 - Dichlorophenol. 

J indicates compound found helow detection limit and is an estimated value. 

( t) Nondetected value not included in calculating average concentration of analyte. 

,, - 1.Wk3 - - - - - - - - -

Concentration Average --
PCP: 0.006J/0.011 J PCP: 0.009J 

m,p CP: ND/10 J m,p CP: 10 J (1) 

3,5 DiCP: ND/ND 3,5 DiCP: ND 

m,p CP: ND/4 J m,p CP: 4 J (1) 
3,5 DiCP: ND/ND 3,5 DiCP: ~_!? __ 

- - - - - - -
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TABLE 9 (cont'd) 

Water Chlorophenol Concentration vs. Time - Anaerobic Dechlorination 
Penta Wood Products 

Daniels, WI 

December 1995 

S E amplin2 vent/Sampling Date/fest Day 
----- ·-

Cell 
No. 

5/Mar 14, 1995/143 6/Jul 25, 1995n,76 
-

Treatment Concentration 
.. ---- Average Concentration 

I Untreated PCP: 0.013 J/0.018 J PCP: 0.016J PCP: ND/ND 
-----·- --- --·-. ·- ·- ··--·- ------·-· 

___ ? __ . Manure/Phosphate/Limestone/Blood meal_ 
f'.:t~~u!:_ej~~osphate/Limestone ___________ _ 3 

m,p CP: ND/ND m,pCP:ND m,p CP: ND/ND 

3,5 DiCP: ND/ND 3,5 DiCP: ND 3,5 DiCP: ND/ND 

m,p CP: ND/ND m,pCP: ND m,pCP:NA 
3,5 DiCP: ND/ND 3,5 DiCP: ND 3,5 DiCP: ND/ND 

__ .. - -~. __ Phos_phate/B~_o~-~~a~ ....... ___________ _ 2,4 DiCP: NA 2,4DiCP:NA 2,4 DiCP: 0.0057 J/0.011 

Results in milligrams per liter (mg/L). 
Note: m,p CP denotes meta, para chlorophenol; 3,5 DiCP denotes 3,5-Dichlorophenol; 2,4 DiCP denotes 2,4-Dichlorophenol. 

J indicates compound found below detection limit and is an estimated value. 

NA indicates not ·analyzed. 

Ad5b.wk3 

Average -----
PCP: ND 

m,pCP:ND 
3,5 DiCP: ND 

m,pCP:NA 
3,5 DiCP: ND 

2,4 DiCP: 0.0084 -----

-



TABLE IO 

Soil PCP Concentration vs. Time - White Rot Fungus Pile (I) 

Penta Wood Products 

Daniels, WI 

December 1995 

--·- ----
Sampling Event/Sampl 

Concentration (mg/kg) 

ing Dateffest Day Initial/Oct 5, 1994/1 2/Nov 11, 1994/35 (2) 3/Dec 21, 1994/77 (2) 

--·· 

Average (mg/kg) 

(I) Test conducted by U.S. EPA Region V. 

(2) Analytical data from U.S. EPA Region V. 

(3), Sample TOC concentration= 9,500 mg/kg. 

NR --
NR -

J indicates compound found below detection limit and is an estimated value. 

NR indicates not reported. 

pwp1.wk4 

7 21 

7 21 

4/Feb 8, 1995/126 

32/33/35 

33 

5/Mar 15, 1995/1.61 6/Jul 2~. 1995/294 (3)_ 

15/31/29 14/5.8 J/3.4 J 

25 7.7 

·- - - - ;- - - - - ------- - - -



I 
_,_._ - I ·-- - ·- ' - ;- - ;- - -

·-

TABLE 11 

Results of On- and Off-Site Sampling 

Penta Wood Products 

Daniels, WI 

December 1995 

---
PCP 

Sample Concentration 

Location (mg/kg) 
. 708 N, 686 E 4.7 U 

·- ·-
708 N, 671 E 5.1 

f-.--
990 N, 200 E 5.5 u 
1000 N, 190 E 11 

f- -
1000 N, 210 E 5.4 

·---
1010 N, 200 E 5.5 U 

·--· - -
1400 N, 220 E 25,000 -------

1600 N, 178" E I.OJ 
>-- ----------

1880 N, 1920 E 5.2 U 
--·-·-

1910 N, 1915 E 1.5 J 
·--

1950 N, 1955 E 5.1 U --
U indicates compound not detected. 

J indicates compound found below detection limit and 

is an estimated value. 

pwp2.wk4 

··- ·- ·- I - - -
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SUBJECT: DOCUMENT TRANSMITTAL UNDER WORK ASSIGNMENT# 0-026 

Attached please find the following document prepared under this work assignment: 

Pen~a Wood Products Site- Analytical Report 

Central File WA# 0-026 
T. Mignone 
M. Barkley 
H. Allen 
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Data Validation and Report Writing Group Leader 
Work Assignment Manager 



I 
1. 
-1 
_-, 

I 
-, 
I 
-1 

.. I 
-, 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ANALYTICAL REPORT 

Prepared by 
Roy F. WestOJl, Inc. 

Penta Wood Products 
Siren, W°JSC:Onsin 

September 1995 

EPA Work Assignrnr:nt No. 0-026 
WESTON Work Order No. 03347-040-001~1 

EPA Contract No. 68-C4-0022 

Submitted to 
H. Allen 

EPA-ERT 

----~ n'Yk111zrl-'tj' b 'TJ. 1,, 
T. Mignone 1 

\ Date 
Task Leader 

V.Kansal 

D!Zli1"2Lu~-d~ 
R. M. Shapot ~ 
Program Manager 

\026\DEL \AR \9509\Penta20 

,~ 
Date 

p-hr 
D e / 

Analysis by: 
REAC 

Prepared by: 
M. Barkley 

Reviewed by: 
G. K.arustis 



Topic 

Inuoduction 
CascNarraln'c 
Summary of Abbreviations 

Section I 

Table of Comeats 

Analytical Proccdcre for Pcntacblorophenol in Soil (SIM) 
Results of the Analysis for Pcntacblorophcnol in Soil 

Section II 

QA/QC ror Pentacbloropbeaol 
Results of the Surrogate Rccovcrics for pat in Soil 
Results of the MS/MSDAnalysis for PCP in Soil 

Section m 
Chains of Custody 

Appendix A Data for Pcntacblorophcnol in Soil (REAC) 

Appendices will be furnished on request. 

\026\DEL\AR\9509\Pcnta20 

Table ll 

Table 2.1 
Table 2.2 

Page 1 
Page 1 
Page 2 

Page 3 
. Page 5 

Page 8 
Page 9 
Page 12 

Page 13 

1· 
1-
1· 
I 
1· 
1· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
-., 
1 
-, 
I 
·1 

I 
I 
I 
I 
I 
I 
·1 
I 
I 
I 
I 

INTRODUCTION 

The REAC Laboratories, in response to ERT work MSipm,:nt #0-026, provided analytical support 
for samples collected &om the Penta Wood Products Site, Siren, w-.scoosin. The support included QA/QC, 
data review, and preparation of an analytical report containing a summary of the analytical methods, the 
results, and the QA/QC results. The support also included the installation and operation of a mn. in Siren, 
Wisconsin. 

The samples were treated with procedures consistent with those described in SOP #1008 and arc 
summarized in the following table: 

COC# Number Sampling Date Matrix Analysis Laboratory 
of Date Received 

Samples 

09916 12 1/'25/95 1/'25/95 Soil Pcntachlorophcnol REAC-HHL • 

09918 20 7/U,/95 7/U,/95 

09920 7 7/U,/95 1/U,/95 

09951 3 7/U,/95 7/U,/95 

09919 20 1/'25/95 7/U,/95 

09949 20 1/'25/95 7/U,/95 

09950 12 1/'25/95 1/U,/95 

09921 4 7/U,/95 7/27/95 

09948 3 7/U,/95 7/27/95 

• REAC-HHL REAC High Hazard Mobile Laboratory 

CASE NARRATIVE 

Pentachlorophenol Analysis - Packa~e E302 

The MS/MSD recoveries are outside QC limits for samples A02754, A04501, A04115, A04135, and 
A04175. The data are not affected. 

\0U,\DEL \AR \9509\Pcnta20 
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B 
BFB 
BPQL 
C 
D 

CLP 
coc 
CONC 
CRDL 
DFI'PP 
DL 
E 
EMPC 
J 
HHL 
IDL 
lSTD 
MDL 
MOL 
MI 
MS 
MSD 
MW 
NA 
NC 
NS 
%D 
%REC 
POL 
PPBV 
OL 
RPD 
RSD 
SIM 
u 

m3 

l(L) 
di 
ml 
u1 

• 

SUMMARY of ABBREVIATIONS 

The analyte was found iD the blank 
Bromoftuorobemn1c 
Below the Practical Quanritation Limit 
Centigrade 
(Surrogate Table) this value is from a diluted sample and was not calculated 
(Result Table) this result was obtained &om a diluted sample 
Contract Laboratory Protocol 
Chain of Cmtody 
Concentration 
Contract Required Detection Limit 
Decafluorotripbenylpbospbine 
Detection Limit 
The value is greater than the highest liDear standard and is estimated 
Estimated maximum pcmiblc concentration 
The value is below the method detection limit and is estimated 
High Hazard Laboratory 
Instrument Detection Limit 
Internal Standard 
Method Detection Limit 
Method Quaatitation Limit 
Matrix Interference 
Matrix spike 
Matrix spike duplicate 
Molecular weight 
either Not Applicable or Not Available 
Not Calculated 
Not Spiked 
Percent difference 
Percent Ream:ry 
Practical quantitation limit 
Parts per billion by volume 
Quantitation Limit 
Relative percent diff crcnce 
Relative Standard Deviation 
Selected Ion Mode 
Not Detected 

cubic meter 
liter 
deciliter 
milliliter 
miaolitcr 

kg 
g 

cg 
mg 
ug 
ng 
pg 

kilogram 
gram 
centigram 
milligram 
microgram 
nanogram 
picogram 

denotes a value that exceeds the acceptable QC limit 

Abbreviations that arc spec;ilic to a particular table are cxplaiDed in f ootnotcs 
on that table 

Revision 7 /U, /95 

\0U,\DEL\AR\9509\Pcnta20 

0000;! 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.,..:_~. 

I 



I 
I. 
·1 
.I 
-, 
., 
I 
I 
.I 
-, 
·I 
I 
··1 

I 
I 
·1 
I 
I 
I 

Analytical Procedure for Pentachlorophenol in Soil (SIM) 

Extraction Procedure 

Ten grams of sample was spiked with the surrogate 2,4,6-tribromophenol, mixed with 10 g anhydrous 
sodium sulfate, and shaker extrated three times with 40, 30, and 30 ml portions of 1:4 acetone:methylene 
chloride. A 1.0 ml aliquot was spiked with an internal standard phenanthrene-d10, and analyzed. 

Analytical Procedure 

An HP 5971A Mass Selection Detector equipped with a 5890 Series II GC, a 7673A autosampler and 
controlled by an HP-Chem Station/Window/DOS 5.0 software driven IBM compatible computer was used to 
analyze the samples. 

The instrument conditions were: 

Column 

Injection Temperature 
Transfer Temperature 
Source Temperature 
Analyzer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

Restek Rtx-5 ( aossbonded SE-54) 
30 meter x 0.25mm ID, 0.50 I'm 
film thickness 
290°C 
315°C 
240°C 
240° C 
100' C for 0.5 min 
3d' C/min to 305° C 
Hold for 2 min. 

Split time = 0.88 min 
2 µl 

The GC/MS system was calibrated using 6 pentachlorophenol standards at 0.5, 1.0, 5.0, 10.0, 25.0, and 
50.0 µ. g/ml. Before analysis each day, the system was tuned with SO ng decafluorotriphenylphosine (DFrPP) 
and passed a continuing calibration check when analyzing a S µ g/ml standard mixture in which the responses 
were evaluated by comparison to the average response of the calibration curve. 

\026\DEL\AR\9509\Penta20 
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The pcntachloropbcnol results, based on dry weight, arc listed in Table 1.1. The concentration of the 
detected compounds was calculated using the following equation: 

where 
½ = Concentration of analytc (f' g/Kg} 
DF = Dilution Factor 
Au = Area of analytc 
lis = Mass of internal standard (ng) 
v. = Volume of extract (f' l) 
Ajs .. Arca of internal standard 
RFavc = Average Response Factor (unidcss) 
vi = Volume of extract injected (f' l) 
w = Weight of sample (g) 
D = Decimal per cent solids 

The Average Response Factor is used to quantitatc the anaJyscs. 

Response Factor calculation: 

The response factor (RF) for each specific analytc is calculated based on the area response from the 
continuing calibration check as follows: 

where 

and 

= Response factor for a specific analytc 
= Arca of the analytc in the standard 
= Mass of the internal standard in the standard 
= Arca of the internal standard in the standard 
= Mass of the analytc in the standard 

RF1+ ... •RF,. 
RF_=----

n 

n = number of Samples 

Revision of 4 /2JJ /95 
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TABLE 1.1 Results of the Analysis for Pentachlorophenol in Soil (SIM) 

I WA# 0-026 Penta Wood Products 
(Results are Based on Dry Weight) 

-1 
-1 Cone. MDL 

Sample Number Location (mg/Kg) (mg/Kg) 

1 Blank 223 Sand Blank u 5.0 
A02754 1010N,200E u 5.5 
A02755 1400N,220E 25000 1300 

71 A02756 1000N,190E 11 5.4 
A02757 1000N,210E 5.4 5.4 

·1 A02758 990N,200E u 5.5 
A02759 708N,671E 5.7 5.4 
A02760 708N,686E u 4.7 

·1 A02761 1910N, 1915E 1.5 J 5.7 
A02762 1950N, 1955E u 5.1 
A02763 1880N, 1920E u 5.2 

_I A02764 1600N, 1780E 1.0 J 4.6 
A02298 D-TRT 7.8 6.4 

-1 A02299 D-CONTROL 6.6 4.5 
A02300 D-SOURCE 28 4.2 
Blank 224 Sand Blank u 5.0 

·1 A04501 DS1A-6 6.3 6.0 
A04502 DS1B-6 6.8 5.5 
A04503 DS1C-6 15 4.0 

I A04504 DS2A-6 4.0 J 6.8 
A04505 DS2B-6 3.4J 7.7 
A04506 DS2C-6 4.0 J 6.2 

·1 A04507 DS3A-6 2.6 J 5.6 
A04508 DS3B-6 7.4 7.4 

I 
A04509 DS3C-6 5.6 5.5 
A04510 DS4A-6 3.0 J 9.3 
A04511 DS4B-6 6.1 J 8.0 

I A04512 DS4C-6 11 9.1 

-
I --

I 
---

I -

I A:\0_026\090595\PRES1 .WK3 
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TABLE 1.1 (cont'd) Results of the Analysis for Pentachlorophenol in Soil (SIM) 1· 
WA# 0-026 Penta Wood Products 
(Results are Based on Dry Weight) __ I 

1· Cone. MOL 
Sample Number Location (mg/Kg) (mg/Kg) 

Blank 225 Sand Blank u 5.0 I A04115 1A1 COMP 7 49 5.8 
A04116 1A2COMP 7 62 5.3 
A04117 1A3COMP 7 54 4.6 

I A04118 1B1 COMP 7 49 5.7 
A04119 182 COMP 7 46 6.0 
A04120 1B3 COMP 7 39 5.7 
A04121 1C1 COMP 7 55 5.5 I A04122 1C2 COMP 7 50 5.7 
A04123 1C3 COMP 7 46 5.9 
A04124 2A1 COMP 7 72 6.2 

I A04125 2A2COMP 7 71 5.6 
A04126 2A3COMP 7 74 5.9 
A04127 281 COMP 7 71 5.9 
A04128 2B2COMP 7 70 5.6 I A04129 2B3COMP 7 65 5.9 
A04130 2C1 COMP 7 90 6.0 
A04131 2C2COMP 7 120 6.2 

I A04132 2C3COMP 7 120 5.8 
A04133 3A1 COMP 7 55 6.5 
A04534 3A2COMP 7 55 6.9 
BLANK Sand Blank ·U 5.0 I A04135 3A3COMP 7 55 7.6 
A04136 381 COMP 7 66 7.6 
A04137 382COMP 7 63 7.3 I A04138 3B3COMP 7 59 7.0 
A04139 3C1 COMP 7 50 7.6 
A04140 3C2 COMP 7 59 6.5 
A04141 3C3COMP 7 · 56 7.6 I A04142 4A1 COMP 7 24 6.9 
A04143 4A2 COMP 7 31 7.1 
A04144 4A3 COMP 7 34 7.4 

I A04145 481 COMP 7 27 7.1 
A04146 482 COMP 7 27 6.7 
A04147 4B3 COMP 7 21 7.1 
A04148 4C1 COMP 7 100 6.1 I A04149 4C2 COMP 7 120 6.0 
A04150 4C3 COMP 7 120 7.0 
A04151 5A1 COMP 7 36 7.1 
A04152 5A2 COMP 7 31 7.0 I A04153 5A3 COMP 7 41 7.4 
A04554 581 COMP 7 49 7.3 

I 
I 
I 

A:\0 _ 026\090595\PRES2.WK3 
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I TABLE 1.1 (cont'd) Resul1s of the Analysis for Pentachlorophenol in Soil (SIM) 

I .. __ WA # 0-026 Penta Wood Products 
(Results are Based on Dry Weight) 

·1 
Cone. MDL 

.I 
Sample Number Location (mg/Kg) (mg/Kg) 

Blank 226 Sand Blank u 5.0 
A04155 5B2COMP 7 33 7.4 

·1 A04156 5B3COMP7 36 7.3 
A04157 5C1 COMP 7 39 7.6 
A04158 5C2COMP7 40 7.4 

.I A04159 5C3COMP7 53 6.8 
A04160 6A1 COMP 7 16 6.0 
A04161 6A2COMP 7 65 5.0 
A04162 6A3COMP 7 16 5.6 

I A04163 6B1 COMP 7 9.4 4.3 
A04164 6B2COMP 7 8.7 5.2 
A04165 6B3 COMP 7 12 5.2 

·1 A04166 6C1 COMP7 14 5.7 
A04167 6C2COMP7 15 5.6 
A04168 6C3 COMP 7 12 5.5 

.I 
A04169 7A1 COMP 7 17 6.0 
A04170 7A2COMP7 17 5.8 
A04171 7A3COMP 7 16· 6.2 

1 
A04172 7B1 COMP 7 35 5.7 
A04173 7B2COMP7 32 5.5 
A04174 7B3 COMP7 34 5.2 
Blank 226 Sand Blank u 5.0 ~-, A04175 7C1 COMP7 19 6.1 
A04176 7C2 COMP 7 40 5.9 
A04177 7C3 COMP 7 23 6.1 

·1 A04178 8A1 COMP 7 28 6.0 
A04179 8A2COMP 7 30 6.2 
A04180 8A3 COMP 7 25 6.7 

I A04181 8B1 COMP 7 11 6.3 
A04182 8B2 COMP 7 32 6.1 
A04183 8B3 COMP 7 11 6.2 

_I A04584 8C1 COMP 7 11 6.0 
A04185 8C2 COMP 7 9.7 6.1 
A04186 8C3 COMP 7 9.9 5.9 

I 
A02751 WR-A 14 6.0 
A02752 WR-B 5.8 J 6.8 
A02753 WR-C 3.4 J 6.5 

·1 
I 
I 
I A:\0 _ 026\090595\PRES3.WK3 
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QA/QC for Pcntachlorophenol 

Resylts of the Surmpte Reg,yeriq for PCP in Soil 

One surrogate, 2.4,6-tribromophcnol, was added to the soil samples prior to CXlraction. The surrogate 
rCCOYCrics, listed in Table 2.1, range from 67 to 109. All 121 recoveries arc within the ac:ccptablc QC limits. 

Results of the MS/Msp Analysis foe PCP in Soil 

Samples A02754, A04501, A0411.S, A04135, A041.SS, A04175, and A027Sl were chosen for matrix 
spike duplicate analysis for the soil samples. The percent recoveries, listed in Table 2.2, ranged from 93 to 
128. FJVC out of 14 recoveries arc within QC limits. The relative percent differences (RPDs), also listed in 
Table 2.2, ranged from 1 to 18. All seven RPO values arc within QC limits. 
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TABLE 2.1 Results of the Surrogate Recoveries for PCP in Soil 
WA# 0-026 Penta Wood Products 

Sample Number 

Blank 2Z3 
A02754 
A02754 MS 
A02754 MSD 
A02755 
A02756 
A02757 
A02758 · 
A02759 
A02760 
A02761 
A02762 
A02763 
A02764 
A0~98 
A0~99 
A02300 
Blank 224 
A04501 
A04501 MS 
A04501 MSD 
A04502 
A04503 
A04504 
A04505 
A04506 
A04507 
A04508 
A04509 
A04510 
A04511 
A04512 

Advisory QC Limits 
19-122 

A:\0 _ 026\090595\PSUR1. WK3 

00009 

2,4,6-Tribromophenol 
Percent Recovery 

80 
75 
79 
n 
90. 
84 
86 
79 
81 
92 
76 
88 
94 
87 
82 
86 
95 

109 
97 
94 
91 
97 

100 
92 
85 
88 
89 
91 
87 
88 
89 
91 

1· 

.I 
1· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
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TABLE 2.1 (cont'd) Results of the Surrogate Recoveries for PCP in Soil 
WA# 0-026 Penta Wood Products . 

Sample Number 

Blank 225 
A04115 
A04115 MS 
A04115 MSD 
A04116 
A04117 
A04118 
A04119 
A04120 
A04121 
A04122 
A04123 
A04124 
A04125 
A04126 
A04127 
A04128 
A04129 
A04130 
A04131 
A04132 
A04133 
A04134 
Blank 226 
A04135 
A04135 MS 
A04135 MSO 
A04136 
A04137 
A04138 
A04139 
A04140 
A04141 
A04142 
A04143 
A04144 
A04145 
A04146 
A04147 
A04148 
A04149 
A04150 
A04151 
A04152 
A04153 
A04154 

Advisory QC Limits 
19-122 

A:\0 _ 026\090595\PSUR2. WK3 

2,4,6-Tribromophenol 
Percent Recovery 

00010 

96 
102 
104 
93 

105 
104 
105 
104 
104 
106 
105 
101 
104 
105 
106 
106 
103 
109 
106 
109 
106 
106 
107 
100 
104 
103 
98 
99 
96 
98 

101 
103 

95 
97 

103 
101 
99 

100 
100 
102 
100 
102 
100 
98 
67 
96 



TABLE 2.1 (cont'd) Results d the Surrogate Recoveries tor PCP in Sol I 
WA # 0-026 Penta Wood Produc1S 

I 
2,4,6-Tri>romophenol I Sample Number Percent Recovery 

Blank 226 91 

I A04155 91 
A04155 MS 89 
A04155 MSD 86 
A04156 90 I A04157 90 
A04158 91 
A04159 97 ·I A04160 94 
A04161 95 
A04162 93 
A04163 95 I A04164 94 
A04165 95 
A04166 95 

I A04167 97 
A04168 94 
A04169 95 
A04170 94 I A04171 96 
A04172 100 
A04173 97 

I A04174 99 
Blank 228 92 
A04175 93 
A04175 MS 93 I A04175 MSD 93 
A04176 95 
A041n 100 

I A04178 98 
A04179 97 
A04180 98 
A04181 93 I A04182 89 
A04183 91 
A04184 88 

I A04185 92 
A04186 93 
A04151 91 
A04151 MS 93 I A04151 MSD 92 
A04152 94 
A04153 87 

.I 
Advisory QC Limits 
19-122 I 

I 
A:\0 _ 026\090595\PSUR3.WK3 

I 0001.:1 



I TABLE2.2 Results of the MS/MSD Analysis for PCP in Soil 

1. 
WA # 0-026 Penta Wood Site 

(Results are Based on Dry Weight) 

I Spike Sample MS MSD 
Added Cone. Cone. Cone. MS MSD 

_-, Sample number 

A02754 

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) %Rec. %Rec. RPD 

111 ND 119 118 107 * 107 * 1 

1 A04501 
A04115 

120 6.3 136 126 109 * 100 9 
116 49.0 198 173 128 * 107 * 18 

A04135 152 54.8 224 221 112 * 110 * 2 ~, A04155 
A04175 

147 32.6 183 179 102 99 3 
123 19.3 149 148 106 * 105 * 1 

A02751 120 14.1 129 126 95 93 3 

I Advisory 
QC Limits 

·1 % Rec. 9 - 103 
RPD 50 

-

·1 
.:.· 

·1· 

_I 
I 
-1 
-

I -·-

I 
-~ 

I 
. -

I 
I 
I 00012 



· REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 
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~ 
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. lM-c: c'l 1 s I Id amp!e entlftcatlon Analyses Reques tad 
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llllltX: 
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DS­
Dl· 
X • 
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A0 1 

( "' A0'1U'7 
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11 n "", 
A O'f Ill 
AD'tll..l 
AOl/112. 
_. IJ'(I Z.3 

' tJ't' 2'f 
, 0'112.S 
AO 't I z., 
, D'tl2.') 
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1, 

{) "' '~4i 
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D 'ti 3 I 
O'fll'L 
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REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

CHAIN OF CUSTODY RECORD 
Project Name: _ __._f.:..w--L..f ________ ---::----
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RFWContact: Mb/it.I Phone: '{IJl-3Z.I- 't'L(1 

I .,,,_..I. '-' ..... 

No: 09920 
SHEET No.LoF_ 

s amp • Identification A I na1r••· R eques ted 
REACI Sample No. 
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. AOZ.1 fl 
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• REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

CHAIN OECUSJODY RECORD 
Project Name: Pw P 
Project Numbe-r:-----=0_:3_3_'1---::7::---0~'/~0---0-0-l-:---07 0==2,6:;-::;--_()-:;;/r---

RFW Contact: HOIIAI Phone: t::/Ot-:Jl/- '-fd'""J 

fl-vA U> 

No: 09919 
SHEET NO.°2,0F _!_ 

t I Id ampe fl entl cation A I R na1yaea equ eated 
REACI 

•II( 

IIMIIJl: 
SO­
DS­
Dl­
X -

....... -, 

Sample No. lampllng Location 

A0'1''3S JA3 Ul11' ·7 
la 0 '111" 3 81 CoMI' 7 
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.~c•.---­
(908) 321-4,\J0 
EPA Contract 68-C4-0022 

'?,)7 Sample Identification 
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· REAC, Edison, NJ 
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EPA Contract 68-C4-0022 
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INTRODUCTION 

lbe REAC Laboratories, in response to ERT work assignment #0-026, provided analytical support 
for samples collected from the Penta Wood Products Site, Siren, Wisconsin. This support included 
subcontracting of environmental samples as described in the following tab.le. lbe support also included 
QA/QC, data review, and preparation of an analytical report containing a summary of the analytical methods, 
the results, and the QA/QC results. 

lbe samples were treated with procedures consistent with those described in SOP #1008 and are 
summarized in the following table: 

coc # Number Sampling Date Matrix Analysis Laboratory 
of Date Received 

Samples 

09914 8 1125195 7/26/95 Water Pentachlorophenol REAC 

03619 5 7/25/95 7/26/95 Water 

09915 8 7/25/95 7/28/95 Water Chlorinated Phenols 

09917 12 7/25/95 7/2'4/95 Soil Chem Tech 

01159 1 NA 7/28/95 Soil Total Organic Content 

Pentachlorophenol Analysis . 

Samples AC00405MS, AC00405MSD, A00406, A00407, A00408 and A00409 exceeded the REAC 7 
days holding time by one day. The data are considered as estimated. 

The surrogate recoveries for samples A00406, A00407, A00408 and A00409 were not recovered 
because of the large dilution. 

Surrogate were outside the QC limits for samples A04515, A045116 and A04518. The data are 
considered as estimated. 

Samples WBIK080195, AC0045MS, AC0045MSD, AC0045, A00406 (lOOX), A00408 (lOOX) and 
A00409 (lOOX) had internal standard above + 100% of the area count of the continuing calibration. The data 
are not affected. 

The MS recovery is outside the QC limits at a recovery of 115% for sample AC0045. The data are 
not affected . 
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Chlorinated Phenols Analysis 

For both water and soil samples. holding times exceeded the seven day limits by two days. therefore, 
all data are estimated. 

The soil samples were extraCled by sonication, according to U.S. EPA SW-846 Method 3550. 

The initial calibration for the soil samples analyzed on 7/20/95 exceeded the %RSD requirement for 
compound 2,4-dinitrophenol (37%). There were no positive hits for this compound. That data are not 
affected. 

The continuing calibration for the soil samples analyud on sn 195 exceeded the % D requirement for 
compound 4,6-dinitro-2-methylphenol (34.1 %). There were no positive hits for this compound. The data are 
not affected. 

The continuing calibration for the analyud on 8/9/95 exceeded the %D requirement for compound 
2,4-dinitropbenol (48.7%). There were no positive hits for this compound. The data are not affected. · 

For some soil samples, the internal standard area counts for c:hrysene-d12 and pe1ylene-d12 are less than 
50% of the associated calibration standard. Because there were no compounds qumtiwed by these internal 
standards, the data are not affected. 

The 4-nitrophenol MS/MSD percent recoveries for water sample B04520 are outside the QC limits. 
The data are not affected. 

. TOC Analysis 

The analytical data for total organic content analysis have beeri reviewed and were found to be 
acceptable. 
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B 
BFB 
BPQL 
C 
D 

CLP 
coc 
CONC 
CRDL 
DFTPP 
DL 
E 
EMPC 
J 
HHL 
IDL 
ISTD 
MDL 
MQL 
Ml 
MS 
MSD 
MW 
NA 
NC 
u 

NS 
%0 
% REC 
PQL 
PPBV 
QL 
RPO 
RSD 
SIM 

ml 
l(L) 
di 
ml 
ul 

• 

SUMMARY of ABBREVIATIONS 

Toe analytc was found in the blank 
Bromofluorobem.ene 
Below the Practical Quantiwion Limit 
Centigrade 
(Surrogate Table) this value is from a diluted sample and was not calculated 
(Result Table) this result was obtained from a diluted sample 
Contract Laboratory Protocol 
Chain of Custody 
Conccm:rarion 
Contraet Required Detection Limit 
Decafluorotriphenylpbosphine 
Detection Limit 
Toe value is greater than the highest linear standard and is estimated 
Estimated maximum possible concentration 
Toe value is below the method detection limit and is estimated 
High Hazard Laboratory, Brunswick, GA 
Instrument Detection Limit 
Internal Standard 
Method Detection Limit 
Method Quantiwion L-iirit 
Matrix Interference 
Matrix spike 
Matrix spike duplicate 
Molecular weight 
either Not Applicable or Not Available 
Not Calculated 
Not Detected 
Not Spiked 
Percent difference 
Percent Recovery 
Practical quantiwion limit 
Parts per billion by volume 
Quantitation Limit 
Relative percent difference 
Relative Standard Deviation 
Selected Ion Mode 

cubic meter kg 
liter g 
deciliter cg 
milliliter mg 
microliter ug 

ng 
pg 

kilogram 
gram 
centigram 
milligram 
microgram 
nanogrdlll 
picogram 

denotes a value that exceeds the acceptable QC limit 

Abbreviations that are specific to a particular table are explained in footnotes 
on that table 

Revision 4/20/95 
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Analytical Procedure for Pentachlorophenol in Water (SIM) 
(REAC) ,, 

Extraction Procedure: 

One liter of sample was spiked with 2,4,6-tribromopbenol as a surrogate and extracted with three 60 
ml portions of methylene chloride according to Method 625, Section 10, as outlined in the Federal Register 
Vol. 49, #209, Friday, October 26, 1984. The extract portions were combined and concentrated to 1.0 ml. An 
internal standard, phenanthrene-d10, was added to the extract prior to analysis . 

Analytical Procedure: 

An HP 5890 Gas Chromatograph, equipped with ~ 5972 Mass Selective Detector and controlled by 
an DOS CHEM station computer was used to analyze the samples. 

The instrument conditions were: 

Column 

Injection Temperarure 
Transfer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

HPS-MS (crossbonded SE-54) 
30 meter x 0.25mm ID, 0.5 µm 
film thickness 
260" C 
290" C 
100" C for 0.5 min 
30 "C/min to 295° C 
bold for 9 min 

Split time = 1.0 min 
2 µ; 

The GC/MS system was calibrated using 5 pentachlorophenol standards at 0.5, 1.0,5.0, 10, 25, 50, and 
50.0 µg/mJ. All samples were quantified using the average response factor obtained from the calibration range. 
Before analysis each day, the system was tuned with 50 ng decafluorotriphenylphosphine (DFTPP) and passed 
a continuing calibration check by analyzing a 5.0 µg/ml standard mixture. 
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The Pentachlorophenol results are listed in Table I. I. The concentration of the detected compounds 
was calculated using the following equation: 

DFxA.:d~Y, 
C •---------• A,.xRF(orRF_)xY,xY., 

where 
cu = Concentration of target analyte (µg/L) 
DF = Dilution Factor 
A,. = Arca of target analyte 
I;. = Mass of specific internal standard (ng) 
vi = Volume of extract (µl) 
A;. = Area of specific internal standard 
RF = Response Factor (unitless) 
RF..., = average Response Factor 
V; = Volume of extract injected (µl) 

Vo = Volume of sample (ml) 

The RF • .., is used when a sample is associated with an initial calibration curve. The RF is used when 
a sample is associated with a continuing calibration curve. 

Response Factor calculation: 

The RF for each specific analyte is quantiwed based on the area response from the continuing 
calibration check as follows: 

where 

RF = Response factor for a specific analyte 
Ac = Area of the analyte in the standard 
In = Mass of the specific internal standard 
A,. = Area of the specific internal standard 
1, = Mass of the analyte in the standard 

RF1• ... +RF,. 
RF_=----

n 

and 
n = number of Samples 

Rev. 4/20/95 
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Analytical Procedure for Chlorinated Phenols in Water 

The subcontract laboratory extracted the water samples by separatory funnel, according to U.S. EPA 
Method 3510 and analyud the samples for chlorinated phenols, based on U.S. EPA Method 8270. These 
methods arc outlined in wTest Methods for Evaluating Solid Waste; Physical/Chemical Mcthodsw, U.S. EPA, 
SW-846. 

Results of the analysis for chlorinated phenols in water are listed in Table 1.2. 

Analytical Proced(,e for Chlorinated Phenols in Soil 

The subcontract laboratory extracted the soil samples by sonication, according to U.S. EPA Method 
3550 and analyzed the samples for chlorinated phenols, based on U.S. EPA Method 8270. These methods arc 
outlined in wTest Methods for Evaluating Solid Waste; Physical/Chemical Mcthodsw, U.S. EPA, SW-846, 

Results of the analysis for chlorinated phenols in soil are listed in Table 1.3. 

Analytical Procedure for Total Organic Content in Soil 

The subcontract laboratory analyzed the soil samples for total organic content (TOC), according to 
U ,S, EPA Method 9060. This method is outlined in wTest Methods for Evaluating Solid Wastesw, SW-846, 
September, 1987. 

Results of the analysis for TOC in soil are listed in Table 1.4. 
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Table 1.1 Retula cl the Analyall fOf Pentachlonlphenol In Wat• 

WA# 0-0029 Penlll Wood Pfoduc:a Sle 

Pentachlorophenol 
Sample ID Sampling Location Cone. MDL 

(uafl) (uafl) 

WBLKD73195 WATER BLANK u 5.0 
A-C04520 DW4B-6 19 17 

. A04513 DW1A-6 12 5.0 
A04514 DW1B-6 16 5.3 
A04515 DW2A-6 6.6 5.2 
A04516 DW2B-6 6.5 5.2 
A04517 DW3A-6 20 5.3 
A04516 DW3B-6 16 5.0 
A04519 DW4A-6 12 5.2 
WBLKD80195 WATER BLANK u 5.0 
A-C0045 BIO INFLUENT 7 2.1 5.2 
A00406 11101Niil.l I8ff ,- 4900 520 
A00407 foREEN TANK 1-7 110000 10000 
A00406 WHITETANK2-7 22000 5200 
A00409 I WHITETANK3-7 4100 soc, 

E,,ffLt/E.~ 7 
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Table 1.2 R•ub al the Analysis for Chloflnated Phenols In Water 

WA #0-026 Penta Wood Products Sle 

sample ID Method Blank 804513 804514 804515 
Location --- DW1A-8 ow18-e DW2A-8 

Cone. MDL Cone. MDL Cone. MDL Cone. MDL 
Compound ua/L ua/L ua/1 ua/l ua/t ua/L !'~ ua/L 

Phenol u 10 u 10 u 10 u 10 
2-Chlorophenol u 10 u 10 u 10 u 10 
2- Methylphenol u 10 u 10 u 10 u 10 
4-Methylphenol u 10 u 10 u 10 u 10 
2-Nltrophenol u 10 u 10 u 10 u 10 
2.4- Olmethytphenol u 10 u 10 u 10 u 10 
2, 4- Dlchlorophenol u 10 u 10 u 10 u 10 
4-Chloro-3-mathytphenol u 10 u 10 u 10 u 10 
2,4.6-Trlchlorophenol u 10 u 10 u 10 u 10 
2.5.&-Trlchlorophenol u 10 u 10 u 10 u 10 
2,4-Dlnllrophenol u 10 u 10 u 10 u 10 
4 - Nltrophenol u 10 u 10 u 10 u 10 
4,6-Dlnltro-2-methylphenol u 10 u 10 u 10 u 10 
Pentachlorophenol u 10 u 10 u 10 u 10 

I 

Sample ID 804517 804518 804519 804520 
Location DW3A-6 DW38-6 DW4A-6 DW48-8 

Com ound 

Phenol u 10 u 10 12 10 31 10 
2- C hlorophenol u 10 u 10 u 10 u 10 
2 - Methylphenol u 10 u 10 u 10 u 10 
4 - Methylphenol u 10 u 10 u 10 u 10 
2- N1tropheno1 u 10 u 10 u 10 u 10 
2,4-0imethylphenol u 10 u 10 u 10 u 10 
2.4-Dichlorophenol u 10 u 10 5.7 J 10 11 10 
4-Chloro-3-methylphenol u 10 u 10 u 10 u 10 
2.4.6-Trichlorophenol u 10 u 10 u 10 u 10 
2.5.6-Trichlorophenol u 10 u 10 u 10 u 10 
2,4- Dinitrophenol u 10 u 10 u 10 u 10 
4 - Nltrophenol u 10 u 10 u 10 u 10 
4.6- Olnltro-2-methylphenol u 10 u 10 u 10 u 10 
Pentachlorophenol u 10 u 10 u 10 u 10 
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804516 
DW28-6 

Cone. MDL 
ua/L ua/L 

u 10 
u 10 
u 10 
u 10 
u 10 
u 10 
u 10 
u 10 
u 10 
u 10 
u 10 
u 10 
u 10 
u 10 



Table 1.3 Raub d the Analy8la for Chlortnated Phenolll In SC111 I 
WA #0-028 Penla Wood Productll Sle 

Baed on Dry Weight 1; 
sample ID Method Blank 804501 804502 804503 804504 I Location DS1A-6 DS1B-6 DS1C-6 DS2A-6 

%Solid 17 17 17 19 
Cone. MDL Cone. Cone. 

Com ound k k 

I Phenol u 330 u 400 u 400 u 400 u 410 
2-Chlorophenol u 330 u 400 u 400 u 400 u 410 
2-MlthylphenOI u 330 u 400 u 400 u 400 u 410 
4-MlthylphenOI u 330 u 400 u 400 u 400 570 410 I 2-NltrophenOI u 330 u 400 u 400 u 400 u 410 
2.4-DlmllUlylphenol u 330 u 400 u 400· u 400 u 410 
2. 4- Dlchlorophenol u 330 u 400 u 400 u 400 u 410 
4-Chloro-3-mlthylphenol u 330 u 400 u 400 u 400 u 410 ,1 2.4.6-TrtchlorophenOI u 330 u 400 u 400 u 400 u 410 
2.5.6-Trtchlorophenol u 330 u 400 u 400 u 400 u 410 
2. 4- DlnlrophenOI u 330 u 400 u 400 u 400 u 410 
4-Nttrophenol u 330 u 400 u 400 u 400 u 410 
4.6- Dlnltro-2-methylphenol u 330 u 400 u 400 u 400 u 410 

-1 Pentachlorophenol u 330 1500 400 1400 400 940 400 u 410 

Sample ID 804505 804506 804507 .1 
Location DS28-6 DS2C-6 DS3A-6 
%Solid 38 27 26 ,, 

Com ound 

Phenol u 540 u 460 u 450 u 460 
2-Chlorophenol u 540 u 460 u 450 u 480 ·1 2- Methylphenol u 540 u 460 u 450 u 460 
4- Methylphenol 12000 540 17000 480 670 450 910 460 
2- Nitrophenot u 540 u 460 u 450 u 460 
2. 4 - Dimethytphenol u 540 u 460 u 450 u· 460 
2.4- Oichlorophenol u 540 u 460 u 450 u 460 I 4 - C hloro-3-methylphenot u 540 u 460 u 450 u 460 
2.4.6- Trichlorophenol u 540 u 480 u 450 u 480 
2.5.6- Trichlorophenol u 540 u 480 u 450 u 460 
2.4 - Dinllrophenol u 540 u 460 u 450 i.i 460 

,1,· 4 - Nitrophenol u 540 u 460 u 450· u 460 
4. 6- Dinltro- 2- methylphenol u 540 u 460 u 450 u 480 
PentachlorophenOI u 540 u 460 u 450 230 460 

,I 
Sample ID 804509 804510 804511 804512 ,1 Location DS3C-6 DS4A-6 DS48-6 DS4C-6 

%Solid 23 28 45 46 
MDL 

Com ound 

Phenol u 430 u 460 u 610 u 620 

' 2-Chlorophenol u 430 u 4S?1 u 610 u 620 
2- Methylphenol u 430 u 460 u 610 u 620 

' 4 - Methytphenol 400 J 430 37000 460 15000 610 40000 620 
2-Nitrophenol u 430 u 460 u 610 !.I 620 I 2.4-0imethylphenot u 430 u 480 u 610 u 620 
2.4- Olchlorophenol u 430 u 460 u 610 u 620 
4-Chloro-3-methytphenol u 430 u 460 u 610 u 620 
2.4.6- Trlchlorophenol u 430 u 460 u 610 u 620 ., 2.5.6- Trichlorophenol u 430 u 460 u 610 u 620 
2.4- Oinltrophenol u 430 u 460 u 610 u 620 
4- Nitrophenol u 430 u 460 u 610 u 620 
4,6- Oinltro-2-methylphenol u 430 u 460 u 610 u 620 
Pentachlorophenol u 430 700 460 u 610 u 620 I 
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Table 1.4 R•ullB ot the Analysis to, Talal Organic Content In Soll 

WA #0-026 Penta Wood Products sae 

Baaed on Dry Weight 

Sample ID Method Blank 802753 
Location WR-C 
%Solid 100 74 

Cone. MDL Cone. 
Is m 

Total Organic Content u 100 9500 
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QA/QC for Pentachloropbenol 

Results of the Surrogate Recoveries for PCP in Water. 

One surrogate compound, 2,4,6-tribromophenol, was added to the water samples prior to extraction. 
The surrogate recoveries, listed in Table 2.1,range from 11 to 131. Four recoveries are reported as D (diluted 
out) because of large dilutions. Twelve out of 15 calculated recoveries are within acceptable QC limits . 

Results of the MS/MSD Analysis for PCP in Water 

Samples A-C04520 and A-C00405 were chosen for matrix spike/matrix spike duplicate (MS/MSD) 
analysis. The percent recoveries, listed in Table 2.2, range from 87 to 115. Three out of four recoveries are 
within QC limits. The relative_ percent differences (RPDs) ,also listed in Table 2.2,are 7 and 15. Both RPDs 
are within QC limits. 
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Table2.1 RnuladtMS&no-•Recav.rlatCI' PCPlnWat• 

WA # 0-026 Penla Wood ~oduc:11 Sle 

sample ID 

WBU<073195 
A-C04520 
A-C04520MS 
A-C04520 MSD 
A04513 
A04514 
A04515 
A04516 
A04517 
A04518 
A04519 
WBLKOII0195 
A-C0045 
A-C0045MS 
A-C0045 MSD 
A00406 
A00407 
A00408 
A00409 

PCP Penlachlorophenol 

2,4,6-Trlbromophenol 

\026\DEL\AR\9509\Penta21 

2.4,6-TrtbromophenOI 
"Fleccway 

71 
108 
103 
111 
107 
111 
131 • 
130 • 
62 
11 • 

110 
90 
51 

100 
96 
D 
D 
D 
D 

Advisory 
QC Umlts 

19- 122 

0001.~ 
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Table 2.2 Re .... ol the MS/USO An,aJym for PCP In Wat• 

WA # o-026 Penta Wood flroducta sae 

,. 
Spike sample MS MSO 

Added cone. Cone. Cone. MS MSO 
SamplelO (µ(tlJ (µ(tlJ (µ(tlJ (µ(tlJ %Rec. %Rec. 

A-C04520 16.7 18.7 33.3 34.4 87 94 
A-C00405 5.15 2.06 7.116 7.16 115 • 99 

PCP PenlachlOfOphenol 

QC Umlls: RPO< 47 
% Recovery = 17 - 109 
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% RPO 
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QA/QC for Chlormal.:d Phenols 

Results of the Surrogate Recoveries for Chlorinated Phenols in Water 

Six surrogaies, nitrnbeou:ne-ds, 2-fluorobipbenyl, pbenol-d,, 2-fluoropbenol, terpbenyl-d14 and 2,4,6-
tribromopbenol, were added to the water samples prior to extraction. The surrogate recoveries, listed in Table 
2.3, range from 71 to 100. All 66 recoveries are within acceptable QC limits~ 

Results of the MS/MSD Analysis for Chlorinaled Phenols in Water 

Sample 804520 was chosen for matrix spike/mattix spike duplicate (MS/MSD) analysis. The percent 
recoveries, listed in Table 2.4, range from 77 to 89. Eight out of 10 recoveries are within QC limits. The 
relative percent differences (RPDs) ,also listed in Table 2.4, range form 0 (zero) and 2. All five RPDs are 
within QC limits. 

Results of the Surrogate Recoveries for Chlorinated Phenols in Soil 

Six surrogaies, nitrobemene-ds, 2-fluorobipbenyl, pbenol-d,, 2-fluoropbenol, terpbenyl-d14 and 2,4,6-
tribromopbenol, were added to the soil samples prior to extraction. The surrogate recoveries, listed in Table 
2.5. range from 23 to 112. All 192 recoveries are within acceptable QC limits. · 

Results of the MS/MSD Analysis for Chlorinated Phenols in Soil 

Sample 804510 was chosen for matrix spike duplicate analysis for soil samples. The percent 
recoveries. listed in Table 2.6, range from 25 to 71. All 10 recoveries are within QC limits. The relative 
percent differences (RPDs), also listed in Table 2.6, range from 1 to 29. All five RPD values are within QC 
limits. 
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Table 2.3 Results of the Surrogate Recoveries for Ollorlnmd Phenols in Water 

WA #0-026 Penta Wood Proa.lets Site 

Sample 10 S1 

WmrBlank 76 
804513 74 
804514 78 
804515 78 
804516 79 
804517 82 
804519 83 
804520 79 
B04520MS 78 
804520MSO 79 
804518 79 

S1 = Nitrobenane-d, 
S2 = 2-Auorobiphenyl 
S3 = Phenol-cf, 
S4 = 2-Auorophenol 
S5 = Terphenyl-d1< 
S6 = 2,4,6-Tribromophenol 
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S2 

81 
77 
82 
82 
85 
84 
88 
84 
83 
81 
84 

S3 S4 
%ReCOllllrV 

71 
84 
85 
81 
86 
85 
87 
87 
78 
78 
80 

QC Limits 

35 - 114 
43-116 
10- 94 
2~ - 100 
33 -144 
10 - 123 

79 
82 
80 
75 
80 
78 
80 
82 
75 
77 
76 

0001.~ 

S5 S6 

95 79 
81 94 
79 97 
82 93 
80. ~7 
78 97 
82 100 
77 99 
79 92 
79 92 

100 100 



Table 2.4 Raub al the MSIMSO Analysll for Chlar1nated Phenoll In Wat• 

WA #0-026 Pera Wood Productll sae 

samn1a 10: 804520 

sample Spiked MS MSD 11S 11S0 RPO 
Cone. Added Cone. Cone. "Rec. "Rec. 

ComDOund ua/L ua/L ua/L ua/L 

Phenol 37. 1 100 114.4 113.82 n n 1 
2-Chlorophenol u 100 82.82 83.50 83 84 1 
4-Chloro-3-methylphenol u 100 87.86 88.55 88 89 1 
4-Nltrophenol u 100 83.84 83.n 84. 84. 0 
Pentachlorophenol u 100 81.11 79.40 81 79 2 
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QCUmltB 

RPC "Rec 

42 12-110 
40 27-123 
42 23-·- 97 
50 10- 80 ' 
50 9-103 
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Table 2.5 Raaulta of the Sum,gale AllccPMiea tor Ollortn•d Phenols in Soil 

WA #0-028 P9nta Wood Procl,cta Site 

Sample 10 S1 

SoHBlank 64 
804505 23 
804504 61 
804508 60 
B04509 59 
804507 61 
804503 69 
B04505DL 73 
B04505RE 39 
B04504RE 72 
B04508RE 72 
B04509RE 75 
B04507RE 73 
B04503RE n 
804506 38 
804501 69 
B04502 80 
804510 35 
804511 42 
B04506DL 63 
804511DL 71 
B04506RE 40 
804510RE 38 

IB04511RE 42 
B04501RE 76 
B04502RE 82 

1804512 38 
! B04512RE 40 
1 B04510MS 42 
. B04510MSO 

I 
40 

,B04510DL 67 
· B045120L 75 

i 

S1 = Nitrobenzene-d1 
S2 = 2-Fluorobiphenyt 
S3 = Phenol-d1 
54 = 2-Fluorophenol 
S5 = Terphenyl-d14 

I 

S6 = 2,4,6-Tribromophenol 
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S2 

80 
93 
87 
97 
89 
88 
90 

102 
92 
89 
86 
83 
87 
92 
91 
88 
84 
90 
85 
96 

100 
92 
89 
88 
89 
92 
91 
96 
87 
83 

106 
112 

I S3 I 
'lf, 

54 
57 
59 
60 
53 
56 
54 

101 
80 
79 
79 
74 
84 
81 
i6 
76 
81 
83 
82 
94 
97 
n 
80 
79 
73 
75 
81 
80 
70 
66 

106 
108 

QC Limits 

23 - 120 
30-115 
24 - 113 
25 - 121 
18 - 137 
19 - 122 

S4 I 
55 
57 
58 
59 
54 
57 
54 
78 
n 
74 
74 
72 
n 
74 
70 
68 
71 
76 
72 
74 
n 
72 
76 
76 
68 
76 
76 
75 
75 
71 
81 
79 

00017 

S5 S6 

51 76 
69 103 
74 98 
82 100 
n 94 
82 102 
83 104 
67 87 
63 99 
69 98 
75 97 
68 93 
72 98 
71 96 
71 100 
69 101 
72 100 
74 111 
74 92 
63 84 
69 85 
73 97 
78 109 
73 97 
73 102 
n 108 
80 97 
80 97 
76 109 
79 109 

I 
67 84 
69 85 I 



Table 2.1 R•ub al the MS/MSD Analyml tar Clllor1natad Phenols In Sall 

WA #0-028 P ... Wood Produela Sle 

8aHd on Dry Welgtll 

Sam ID: 804510 

Sample Splud MS MSD MS MSD RPO 
Cone. Added Cone. Cone. "Rec. "Rec. 

com ound 

Phenol u 4830 2923 2817 63 12 1 
2-ChlorophenOI u 4830 2174 2714 62 59 6 
4-Chloro-3-methylphenol u 4830 3294 3210 71 19 3 
4-Nltrophenol u 4630 1543 1151 33 25 29 
Pentachlorophenol 696.8 4830 3476 3550 60 12 3 
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QC UmllB 

RP %Rae 

35 26- 90 
50 25-102 
33 26-103 
50 11-114 
47 17-109 

I 
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QA/QC for TOC 

Results of the Matrix Spike Analysis for TOC in Soil 

Sample B02753 was chosen for the mattix spike analysis. The percent recovery is 109 and is listed 
in Table 2. 7. There arc no QC limits available. 

Results of the Sample Duplicate Analysis for TOC in Soil 

Sample 802753 was chosen for the sample duplicaie analysis. The relative percent difference (RPO) 
is I and is listed in Table 2.8. There arc no QC limits available. 

Results of the LCS Analysis for TOC in Soil 

The percent recoveries of the laboratory control sample analysis is 103 and is listed in Table 2.9. The 
recoverie is within the 95 ~ confidence interval criteria which was provided by the subcontract laboratory. 
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Table 2. 7 R•ul8 al the Malrlx Spike Analysll tor TOC In Soll 

WA #0-026 Penta Wood Produela Sle 

Baaed on Dry Weight 

Sam ID: B02753 

MS MS MS 
Sample Spike RecOV91'ed %Rec. 

Analysis Cone. Added Cone. 
m 

Total Organ6c Content 9482.'8 5390.IIO 15342.32 109 
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QC Umlla 

NA 
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Table 2.8 R•ub al the Sample Dupllcate Analyate lcJf TOC In Soll 

WA #0-029 Penla Wood Producta Site 

·1 
I 
·1 sample ID: 802753 

Dupllcale RPO QC UmllB 
AnalyU Cone. 

~I Total Organic Content 9482.48 9595.69 NA 

I 
I 
I 
I 
·1 
I 
I 
I 
I 
I 
I 
I 
I 026\DEL\AR\9509\Penta21 
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I 
Table 2.1 Aee"'9 of 1M LCS Analym for TOC In Soll I 

WA #0-028 Pen1a Wood Produeta Site 

I 
I 

Reference Obllenled 95" Confidence "Rec. 

I Anatyals Value Value Interval 

Total Organic Content ,ooo ,,o, 3200- ,eoo 103 

LCS ~tory Control Sample I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

026\DEL\AR\9509\PENTA21 I 00022 



~EAC, L .• ,son, NJ 
908) 321-4200 
:PA Contract 68-C4-0022 

J_....IVV•'· 1 -•• _. •."·v 

CHA ... OF CUSTODY RECORD 
Project Name: rklf' SI ,E. 
Project Number: 0 3 3:., 7 - ()'(II - (JO I - O<J U -{)/ 
RFW Contact: Hr /1-1~ HIV' Phone: 'i~I - 3U - 'f 2I" 7 

P"'- 2-1 

No: 09915 
SHEET No.loF_ 

• en ,ca 10n Sampl Id tifi f A I R eques na1yses ted 
REACI Sample No. 

B0'(513 
BfJ'iS/lf 
Rt1Vr/J 
Bo~ S l" 
B0't.~17 
BO "t f"l f 
B0'/51c 

P--F 0'152 ti 
I~ 

-------
LJ -~ 
:: 
=? 

Matrix: 
SD : · Sediment 

f 
" . . . Drum Solidi 
- . Dr\lm Liquids 
: Other 

a 

Sampllng LocaUon 

P w !lA - €, 
r>i-v~a-, 
Dw 2.tl -( 
[)W 1..8-l. 
)WJA-,. 
)W 3 B-, 
DW4A -t.. 
Dl.¥4 fl-, 

--------

PW­
GW­
SW­
SL • 

--

Potable Water 
Groundwater 
Surface Water 
Sludge 

Items/Reason Rellnqul•~ a, Date 

All I A- J.. ,,,J,,. MJMr<-. l1f1,1t,r 
r 

FORMl4 
' 

Matrix Date Collected I of Botti•• Contalner/PrnervaUve * \ w 7/z.S/C,f 32. 0~ ~, / - X \ 
t ., I \ 

\ 
\ 
\ 
\ 

'I \ 
,' ' 3 I I ~ i, \ 

' 
t''(> 

\::,. 
r---.... \' ----- - \ 

-----~J l-/t4 \ 

------ \ ---- \ 

------ "' ------ ' ---- -- '-
~ 

Special Instructions: 

W
s-_ Soll "-L ~ C.ULOK.INI/T£D PHENOLS 

Water """ FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 

0- 011 
A- Air /v E. r.!J M sf 11JD ~"' 

D- t= 0'152. o 
ci ~ '1 ~W,,y 

CUSTODY# 
Q 6t - J1, I 

~ 
Received By Date Time Items/Reason Rellnqulshed a, Date Received By Date Time 

BMo~n· 7 /Z.'J'i ,- '1;4'C I() /If."~ \ltl,'5 

.. 

8194 

. -----. .., --

----------- - - - _, - -· - -(;Pu 'llOI 



· REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

,;:..r Vf/V a::,.,~,._,.,. - ,,_,., -

CHAIN OF CUSTODY RECORD 
Project Name: p1,vp S lf"f 
Project Number: Q 33 If 7 - 0 '10 -- ()01 - ()0 2 b - () I 
RFW Contact: M. M () H Al Phone: f/08- J21- 'f2S 7 

f wf--t L I 

No: 09914 
SHEET No.loF_ 

~,.1£ ~ Sample Identification Analyses Requested 

f''/'I -

' 

REACt Sample No. Sanmllna Location 

.i '13. IA tJ'l~ 1 ~l)lvjA-, 
I-, l(:J A O 1./ '° l't 0w1B-, 
(.v C('f t.rJ 'IS IS DW2A -, 
i '(l J O'l~II. Dw2 B -, 
l!.L' '(1, ,,o'l 5"17 DW3A ·~ 
( 'f7 A O'lS- II . DWJ B- J;. 
,l''f J' A()'lSl't Ow'l./ Ii - G. . . ·------~ A;;,--,•~ r• V • "i.111 --

.es:,,a A-C tJCISJ.J. Dw4'8 .. b 

----- -----

Matrix: 
SO­
DS­
DL­
X • 

Sediment 
Drum Solids 
Drum Liquids 
Other 

PW­
GW­
SW­
SL • 

----

Potable Water 
Groundwater 
Surface Water 
Sludge 

lllatrtx Data Collec:tad tofBotlln Contalner/Prnervatlve 
w 7/2(10, r I 32 tlt t1I I -

ol 

' I/ I/ ,I/ 
,. 

•I/ I/ -

......_ ------ - --:-:-:--.._ 
'1--117 -

Special Instructions: 
S- Soil .f 
W- Water /J c.E O M St f15b Div' 
0- Oil 
A- Air A-l 0'/5Z 0 

ele_e,,~~ 1:)7 : ~- · ~ 

bmslR ... on Rellnqulahed By Date Received By Date Time Items/Reason 

er 

f 14 

PC.f' I\. 

t---.._ 

X '\. 
\. 

\ 
\ 
\ 

' I\ 
\ 

I I/ ,,,,,,,,\ 
12,.. 

'3-\ I 

\ 
\ 

\ 
\ 

\ 
\. 

---- r---... \. ----- '\. 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

8/94 

r, 
l"'J 
" 

II 

0 
0 
0 

- - - - - - - - - ... , - - - - _, - -· .. '1943-



- 11111 - -, RF.AC, l:. ~J 
(908) 321-4200 
EPA Contract 68-C4-0022 

- - - -~-fV-IL-11"_ ... -.)•-- - - -~ )f ~Tau, ttECvijD 
Project Name:_-.L.f_t.v_f' _ ___,;;j_>_ll ________ --:--_ 
Project Number:_--,z;0...:;.3;.,3;:;....;.'1,,...7_-_()_61_0 __ -t,_(,_/_-_0~0_U~-~O:-="-/-
RFW Contact: f1 () II tv Phone: qo i- l Z-1- "1 l.- f7 

- - - -
No: 03619 

SHEET No.LoF_ 
727 Sample Identification Analyses Requested 

REACI Sample No. Sampllng Location llatrtx Date Collected , of Bollin ContalnerlP,...rvaUva PCP \ 
J'7'1 A·C IOC/d Rio IW~LVfVr 7 \\I 7 /2.f/ "IS- -~ 32 fl~ -.I I 
~v7_ A 00'/06 (JI O E F-FLvtvr j 
.l171~ A 001101 t:.01~1.l ffWj. 1-1 
r~ 1/ AODYOI wwln TANt.1-i .,. ,, A oo C/f;'i ~lllfl n-/tlt. 3-7 , 

I"""-..... ........._ 
-.............. 

------

llalrlx: 
SD - Sediment PW - Potable Water S • 
DS - Drum Salida GW • Groundwater W -
DI. - Drum Liquids SW - Surface Water O • 
X - Other SL • Sludge A • 

. , ___ 

,., 

-. . 

SoH 
Water 
Oil 
Air 

ltemalR ... on Rallnqul9had By Date RacalvadBy . 
.IHI I~(,,,·, M, 1'1 "fv.- 1/ 1_(/-; - Rh.~ 

FORM#4 

' 
1 I, w 

-
-...... -- ·- NJ:: .... 

--... --!.... 

Special lnstrudlons: 

DO {'1S/M~P ~J 
A-C.. ()t'ICf 

Date Time Items/Reason 

-

ff,,T/~ 7'115 S-1 l},,J,Ji. 
I 

-

11, 

-----

'V \ 
\ 
\ 
\ 

, !/ \ 
\ 

\ 
\ 

r\-...... 
\""'\' 
\.? 

\. 
\. 

\. 
I\ 

----- ' -- '\_ 

-----
' 

--...._ \ 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

Relinquished By Date Received By Date Time 

n .,,...,, ..... ~ r;,J,TJ/~ ...... ,... . .. ,L ___ ,_ - r,J J 1.x II\ :J.r, , rt 

8/94 

•US GPO 1994-383015 

I 

~ ,. ..... -,( 

0 
C --



, REAC, .... Jison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

) 

) 

) 
) 

• , 

REACI 

~ 

~ 
:1 

~ 

-= 80-
os .. 

. Dl• 
X • 

¢:) 
(::, 
( =, . -.... 

s I Id ample 
Sample No. Sampling LocaUon 

D~SO I OS~A-, 
D'{SO't s 18 -, 
l0'1503 DS 1 C-" 
'0 'ISO'( DSZ.A-, 
IO'lf'D.S' O~Z.d-, 
oo~so, D~2.t-L 
00 C/~01 DS 3A-, 
BO It SOI OS38-t. 
ODY SO't )~lC. -(. 
BO'ISIO ) s y J 

__ , 
BOYS'II IS '/ f. -6 
BOYS'/L ~,"' -£ 

--------

·-

PN­
GW­
sw­
Sl -

Potable Water 
Groundwater 
Surface Water 
Sludge 

:., llllnllRNIOII Rallnqullhecl Ir Data 

c.~ iM ,_,. _.,,. «1 ·---- ... 
. H ~ ... .1 .,--..--- 7/l'llt( . 

f 
'"' ~ 
!:. l'UIIMM • 

C"' ~11::.-,.._,,~~ u,v 
CHAIN OF CUSTODY RECORD 

Project Name:_....,f __ ~_·r'_S_ife _________ _ 
Project Number:_<Y_3 __ 3_'1_7_· _____ Q __ '1_0_-_<)_o_i -___ a_o_U:, __ · _-_o_l __ _ 
RFWContact: M, MOl{IV Phone: jl)4- :J2.i-t,/2.S7 

fwA Z-1 

No: 09917 
SHEET No.J_oF -

entiflcatlon Analyses Requeste d 
Matrix 

s 

' I 

S­
W-
0-
A-

Dat9 Collectad lofBolllN Contalner/P......vallv• 

7/ J.5/~S- 'I Ol.. r.l I --

'/ 
,, 

i I I 

-- . -
-!...11-/', 

-
5S)eelal In 

~t•r * -=- C,,HLllllAllln I I'll Ulli.S 

~ fl..AtvOOhl. 'f SltEt..r SAM/Jt,E.J 
f-Ol t,s/t'ISD /IT R.,._rE 

or- ID 1/. --·· 

* \ 
~ \ 
I \ 

\ 
\ 
\ 
\ 
\ 
\ 
\ 

' ~ 
'~ \.t'") 

\ "'.:. 
\ I' 

\ 
\. 

' "' ' .... -
FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# --

Rec:elved a, Date Time ltemslR ... on Rellnqulehed By Date Received By Date Time 

6N\DrJ>tA--ft' r,/1.t/'\f ,:~ 12../ ~~,,,,,j 

.. 
1/94 

I.~ 
~J .-., -0 --

""\- - - - .. - - -I - - -- - - -- -l - -ll, -f83-. . , 



--~----f'(EAC; t.:U. , ·1J - - ~ -;L!'eoi~cc..!!' - .. - -· ·-:,,;{ -(908) 321-4~00 
EPA Contract 88-C4-0022 

Project Name: f w r' S l?l,. 
Project Number: fJ,"'JJi/:2, ,? lf 1 - dlJ I ~ ()0 U- 0 / 
RFWContact: ____________ Phone: 'lol-321·"(l!'1 

No: ~ 01159 

S I Id lfl A I R ampe ent cation na1yses eques • 
SHEET NO._Of_._ 

t d 
REACI 

r---,.....__ 

" ~ 
) 

" .. 

-= SO· 
DS· 
DL-' a,. 

= -0 
(3 

lampleNo. 

ISOt1S3 

r--,...,._ 
----.... 

Bampllng Location 

wt-L 

"'--

PW­
GW­
SW­
SL -

---........ 
---....... 

• ''lllm8IRNlon Rlllnqullhld BJ Data 

I,._ -41,1 .J-1 ~ 7/1.7'11 . , 

l'UllMl4 

Matrix Data Collected loflollln 
-~ 7/ 1,,.- ' 

........... .... 
---.........._ 

S­
W-
0-
A-

Soll 
Water 

OH ,.. 

RecelvedBr 

g M. , f"'t ~' 

........ r-,....._ 

.............. 

Spec:lal Instructions: 

Date Time 

7 /2.t'1 --~:~ 

Contalnef1Pr9Htvatlve 

4o~d/ -, 

--............. .._. -
--........:.C::CJ 

TDC.. \ 
)( \ 

\ 
\ 
\ 
\ 
\ 
\ 
\ --\ r~ 

\. 
, 

\ 
\. 

,---..........._ '\. 
~ '\. 

r\.. 

.............. ' ............... " -.............. '\ 
""-..'\.. 

........... 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

bema/Reaon Relinquished_ Br Dete Received Br Date Time 

1 / 4 .., .... 1'1Jd 

1/94 

* US GPO 1119•·383015 

~ 
~ ,l --0 --



·1 
-,_ 

··1 

·1 
·1 
-, 
I 
I 
I 
I 
·1 
I 
I 
I 
I • __ ..J 

I 
I 
I 
I 

Cbant«h Consulting Group, Inc. 
110 Route 4 
Englewood, NJ 07631 

Attn: Emmanuel Hcdvat 

Aoyf.w.ton,lnc. 
GSA Rarilan Depot 
Buillfng 209 Annex (Bay F) 

-~ 2890 Woocbidge Avenue 
Ediaon, New JetNy 08837--3679'""" 
908-321--c200 • Fax ~1 

Project # 3347-040-01-0026, Penta Wood Products(Engineering Bio) PWA 21 

August 2, 1995 

As per Weston REAC Purchase Order number 08-48698, please analyze samples according to the following 
parameters: · 

Analysis/Method Matrix # of 
samples 

Chlorinated Phenols/ SW-846-8270 Soil 20 1 

Water 8 

T AL Metals/ Series 7000 or (i()lO Soil 20 1,2 

Metals As.Cu.Zn/Series 7000 or (,()10 Soil 20 1,2 

Nitrate/EPA 352.1 Soil 20 1.2 

Ammonia/EPA 350 Soil 20 1,2 

TKN/EPA351 Soil 20 1,2 ; 

Ortho phosphate/EPA 365.2 1,2 -" 
Soil 20 '· . 

Total phosphorus/EPA 365.2 Soil 20 1,2 

Chloride/EPA 325 Soil 20 1,2 

Sulfatc/SW-846-9038 Soil 20 1.2 

TPH/EPA418.l Soil 20 1,2 

TOC/SW-846-9060 Soil 20 1.2 

Data package as per attached Deliverables Requirements 

00027 



Samples are ezpeaed to start arriving at your laboratory the week of July 24, 1995, see below for proposed_ 
sampling schedule. All applicable OA/OC (MS/MSD) analysis will be performed on each of ow- sample 
matrix. Preliminary results tables including MS/MSD'splus a signed copy of our Own of Custody arc due 
at R.EAC ten business days after sample receipt. with the complete data package due twenty one business days 
after sample receipt. The complete data package must include all items on the deliYerables chealist. 

July 24 
July 24 

ft of samples 

8 
12 

Water 
Soil 

Analyte 

Chlorinated Phenols 
Olorinated Phenols 

10-15 water samples will be collected for PCP analysis at random in.tcrvals between September and November. 

1 Mid August 
2 Late November 

10 
10 

All marked samples 
All marked samples 

Please submit all reports and technical questions conccming this project to Jolln Jolmsoa at (908) 321-4248 
or rax to (908) 494-4020. Any contractual question, please call Cindy Ritchey at (908} 321-4296. Thank you 

George Armstrong 
Data Validation and Report Writing Group Leader 
Roy F. Weston, Inc. /REAC Projcd 

GA:cs Attachments 

cc. R. Singhvi 
H. Allen 
0026\non\mcm\9508\sub\0026Con2 

V.Kansal 
Subcontracting F'tlc 
B. Lewan 

000~8 

C. Ritchey 
M. Mohn/I' Mignone 
G. Armstrong 
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Penta Wood Products, Inc., Daniels, WI - Treatment Data Summary 
PWP - Aerobic Treatment of PCP-Contaminated Soil 

Pile 
1 Soil, Wood 
2 Soil, Wood, Manure 
3 Soil, Wood, Manure, Nitrate 
4 Soil, Wood, Manure 
5 Soil, Wood, Manure, Nitrate, Exp.Sawdust 
6 Soil, Wood, Nitrate, Exp. Sawdust 
7 Soil, Wood, Nitrate, Exp. Sawdust 
8 Soil, Wood, Nitrate, Exp.Sawdust, Extract 

Daramend Land Treatment Cell 

Chamber 
D1B Control Soil 

02 Soil, Daramend 

PWP - Anaerobic Treatment of PCP-Contaminated Soil 

Chamber PCP Concentrations in mg/kg 
1 Soil 
2 Soil, Manure, Phosphate, Lime, Bloodmeal 
3 Soil, Manure, Phosphate, Lime 
4 Soil, Phosphate, Bloodmeal 

Water PCP Concentrations in mg/L 
1 W Supernatant Water 
'ZN Supernatant Water 
3W Supernatant Water 
4W Supernatant Water 

PWP - Phanerochaete Treatment of PCP-Contaminated Soil 

Treatment Duration 
Pile Soil, Phanerochaete sordida lnoculum 

pwptrt6.wk3 page 1 of 8 

Date 

Treatment Time 
09/13/94 10/22/94 . 

0 39 
464 80 
213 128 
Z37 119 
163 131 
Z32 94 
167 38 
228 113 
222 106 

Treatment Time 
10/24/94 

0 
46 
49 

Treatment Time 
10/24/94 

0 
28 
24 
30 
42 

0.845 
0.635 
0.043 
0.170 

(Days) 
PCP(mg/Kg) 

Treatment Time 
10/05/94 

0 

Avg. PCP (mg/Kg) 



Log PCP Cone I 
(Date/Days) Treatment Tim 

11/28/94 01/04/95 02/08/95 03/15/95 07/26/95 _I 76 113 148 183 316 0 39 

87 75 72 96 50 2.6669 1.9013 

267 243 210 221 84 2.3291 2.1083 

199 210 263 188 58 2.3741 2.0755 I 
143 257 253 187 56 2.2131 2.1162 

253 240 278 256 40 2.3659 1.9716 

52 64 68 97 19 2.2218 1.5798 I 116 109 126 150 26 2.3575 2.0531 

123 127 111 168 19 2.3468 2.0253 

(Date/Days) Treatment Tim I 
11/28/94 01/04/95 02/08/95 03/15/95 07/26/95 

35 72 107 142 275 0 

47 31 16 13 7 1.6628 I 16 14 14 14 8 1.6872 

I 

(Date/Days) Treatment Tim I 
11/28/94 01/04/95 02/08/95 03/15/95 07/26/95 

35 72 107 142 275 0 I 15 19 17 22 9 1.4523 

39 2 6 9 4 1.3862 

8 21 16 27 5 1.4723 I 37 19 11 10 7 1.6267 

0.012 0.020 0.015 0.028 

I 0.022 0.016 0.017 0.013 
0.022 0.009 0.027 0.009 
0.006 0.013 0.013 0.013 

I 
(Date/Days) 

11/09/94 12/21/94 02/08/95 03/15/95 07/26/95 I 35 77 126 161 294 

7 21 32 15 14 
33 31 5.8 I 35 29 3.4 

7 21 33 25 8 

I 
~-.,: 

I 
I 
I 

pwptrt6.wk3 page 2 of 8 
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I 
e (Days) Days 1 2 3 -1 

76 113 148 0 2.6669 2.3291 2.3741 
1.9395 1.8731 1.8593 39 1.9013 2.1083 2.0755 

·1 2.4260 2.3862 2.3222 76 1.9395 2.4260 2.2996 
2.2996 2.3222 2.4205 113 1.8731 2.3862 2.3222 
2.1553 2.4094 2.4037 148 1.8593 2.3222 2.4205 

-1 2.4037 2.3802 2.4437 
1.7188 1.8062 1.8325 
2.0632 2.0361 2.0988 
2.0911 2.1027 2.0445 

·1 e (Days) 
Days O1B 02 

·1 35 72 107 0 1.6628 1.6872 
1.6762 1.4945 1.2131 35 1.6762 1.2041 
1.2041 1.1392 1.1461 72 1.4945 1.1392 

107 1.2131 1.1461 

I 
I 

e (Days) 

·1 Days 1 2 3 
35 72 107 0 1.4523 1.3862 1.4723 

1.1761 1.2863 1.2218 35 1.1761 1.5911 0.8827 
1.5911 0.3222 0.7659 72 1.2863 0.3222 1.3222 1- 0.8827 1.3222 1.2041 107 1.2218 0.7659 1.2041 
1.5682 1.2788 1.0280 

·1 
I 

Treatment Time (Days) 

·1 Days Pile 
0 35 72 0 0.8479 

0.8479 1.3166 1.5229 35 1.3166 

I 72 1.5229 

I 
I 
I 
I 
I pwptrt6.wk3 page 3 of 8 
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Compost Piles 
4 5 6 7 8 

2.2131 2.3659 2.2218 2.3575 2.3468 Regression OL 
2.1162 1.9716 1.5798 2.0531 2.0253 Constant 
2.1553 2.4037 1.7188 2.0632 2.0911 Std Err of Y Est 
2.4094 2.3802 1·.8062 2.0361 2.1027 R Squared 
2.4037 2.4437 1.8325 2.0988 2.0445 No. of Observations 

Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

Regression Output: No. #01 B Regression Output: No. #02 
1.54584965 
0.18262736 
0.68013857 

Constant 
Std Err of Y Est 
RSquared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

4 
1.6267 
1.5682 
1.2788 
1.0280 

pwptrt6. wk3 

-0.0042783 
0.00131117 

1. 7 4051172 Constant 
0.10496741 Std Err of Y Est 
0.84186125 R Squared 

4 No. of Observations 
2 Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

-0.0047044 
0.00228124 

4 
2 

Regression Output: No. #1 Regression OL 
Constant 
Std Err of Y Est 
RSquared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

-0.0016056 
0.00145979 

page 4 of 8_ 

1.37003354 Constant 
0.11686567 Std Err of Y Est 
0.3768842 R Squared 

4 No. of Observations 
2 Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

I 
.I 
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I 
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-1 1tput: 

I 
-1 

I 
I 
~I 
I 
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-0.0045027 
0.00223318 

rtput: 

-0.0088405 
0.00631225 

pwptrt6.wk3 

No. #1 Regression Output: 
2.38664427 Constant 
0.26133782 Std Err of Y Est 
0.57539542 R Squared 

5 No. of Observations 
3 Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

0.00071046 
0.00114036 

No. #2 Regression Output: 
1.48931825 Constant 
0.50533531 Std Err of Y Est 
0.4951396 R Squared 

4 No. of Observations 
2 Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

-0.0009697 
0.0037689 

page 5 of 8 

No. #2 Regression OL 
2.26093071 Constant 
0.13345091 Std Err of Y Est 
0.11456024 R Squared 

5 No. of Observations 
3 Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

No. #3 Regression OL 
1 .27221209 Constant 
0.30172391 Std Err of Y Est 
0.03204168 R Squared 

4 No. of Observations 
2 Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 



rtput: 

0.00088811 
0.00120924 

No. #3 Regression Output: 
2.23161206 Constant 
0.14151158 Std Err of Y Est 

0.1523966 R Squared 
5 No. of Observations 
3 Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

0.0018079 
0.00088311 

rtput: No. #4 

-0.0058329 
0.00097857 

pwptrt6.wk3 

1.68747435 
0.07834052 

0.9467075 
4 
2 
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No. #4 Regression OL 
2.12357333 Constant 
0.10334594 Std Err of Y Est 
0.58281216 R Squared 

5 No. of Observations 
3 Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 
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rtput: 

0.00149756 
0.00169814 

pwptrt6.wk3 

No. #5 Regression Output: 
2.20040153 Constant 
0.19872439 Std Err of Y Est 
0.20586948 R Squared 

5 No. of Observations 
3 Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

-0.0015492 
0.00218537 

page 7 of 8 

No. #6 Regression OL 
1.9483194 Constant 

0.25574301 Std Err of Y Est 
0.14347583 R Squared 

5 No. of Observations 
3 Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 



I 
1· rtput: No.#7 Regression Output: No.#8 

2.23264519 Constant 2.23080881 
-· 

0.11804576 Std Err of Y Est 0.11340458 I' 0.41604126 R Squared 0.42606011 
5 No. of Observations 5 
3 Degrees of Freedom 3 

-0.0014747 X Coefficient(s) -0.0014462 I 
0.00100872 Std Err of Coef. 0.00096906 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
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Laboratory Notes 

Penta Wood Products 
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Calculation of average biopile pH values - Sampling Event 1 

Biopile 1 
pH H+ cone 

(molar) 
6.30 5.01 E-07 
6.20 6.31 E-07 
6.20 6.31E-07 

SUM 18. 70 1. 76E-06 
AVG pH 6.23 

Biopile 2 
pH H+ cone 

(molar) 
8.50 3.16E-09 
8.50 3.16E-09 
8.60 2.51 E-09 

SUM 25.60 8.84E-09 
AVG pH 8.53 

Biopile 3 
pH H+ cone 

(molar) 
8.80 1.58E-09 
8.70 2.00E-09 

· 8.70 .2.00E-09 
SUM 26.20 5.58E-09 
AVG pH 8.73 

Biopile 4 

Biopile 5 

ISUM 
AVG pH 

Biopile 6 

SUM 
AVG pH 

Biopile 7 

SUM 
AVG pH 

Biopile 8 

pH H+ cone 
(molar) 

8.20 6.31E-09 
8.20 6.31 E-09 
8.10 7.94E-09 1 

24.50 2.06E-08 i 
8.16 l 

pH H+ cone 
(molar) 

8.10 7.94E-09 
7.90 1.26E-08 
8.00 1.00E-08 

24.00 3.0SE-08 
7.99 

pH H+ cone 
(molar) 

6.60 2.51 E-07 
6. 70 2.00E-07 
6.60 2.51 E-07 

19.90 7.02E-07 
6.63 

pH H+ cone pH H+ cone 
(molar) I I (molar 

8.20 6.31E-091 I 6.70 2.00E-07 
8.20 6.31 E-09 i ! 7.00 1.00E-07 
8.30 5.01 E-09 j i 6.90 1.26E-07 

I

SUM 24. 70 1. 76E-08 I __ S_U_M ____ 2_0_-6-0 -4-.2-5-E--07~ 

.__A_VG___.___p_H _______ 8._23__,_ ~A_VG~_H _______ 6._85__, 

AvuUf- plf tJ~11es rle.k.Y~t~(;.J b1 CA"e~lr.1 pH /tl\e~~vr<:-~,.,f 

d,.J-.. ;;,J, /V\IJ~., ~f- ,; ... ~, ~ fp.¼ ~ -~ ()f 
~ w{,.,M,/4.- ~.,. AA C,,Qy..~. 

I )v\1~ 
phavg.wk3 page 1 of 10 ll/b(~) 



Calculation of average biopile pH values - Sampling Event 2 

Biopile 1 

SUM 
AVG pH 

Biopile 2 

SUM 
AVG pH 

Biopile 3 

SUM 
AVG pH 

Biopile 4 

SUM 
jAVG pH 

phavg.wk3 

pH H+ cone 
(molar) 

6.50 3.16E-07 
7.00 1.00E-07 
7.00 1.00E-07 

20.50 5.16E-07 
6.76 

pH H+ cone 
(molar) 

8.50 3.16E-09 
8.40 3.98E-09 
8.70. 2.00E-09 

25.60 9.14E-09 
8.52 

pH H+ cone 

pH 

·(molar) 
8.30 5.01 E-09 
7.90 1,26E-08 
8.10 7.94E-09 

24.30 2.55E-08 
8.07 I 

H+ cone \ 
(molar) I 

8.60 2.51 E-09 
8.10 7.94E-09 
8.70 2.00E-09 

25.40 1.25E-08 
8.38 

Biopile 5 

SUM 
I 

JAVG pH 

Biopile 6 

SUM 
AVG pH 

Biopile 7 

SUM 
AVG pH 

Biopile 8 

SUM 
I 

iAVG pH 

page 2 of 10 

I 

pH H+ cone j 

(molar) 
8.80 1.58E-09 I 
8.30 5.01 E-09 
8.60 2.51 E-09 

25. 70 9.11 E-09 
8.52, 

pH H+ cone 
(molar) 

8.20 6.31E-09 
8.00 1.00E-08 
7.90 1.26E-08 

24.10 2.89E-08 
8.02 

pH H+ cone 

pH 

(molar) 
7.00 1.00E-07 
6.90 1.26E-07 
6.60 2.51 E-07 

20.50 4. 77E-07 
6.80 

H+ cone 
(molar 

6.30 5.01 E-07 
7.50 3.16E-08 
7.50 3.16E-08 

21.30 5.64E-07 
6.73 

I 
.. 1 
I 
I 
I 
·1 
I 
I 
I 
I 
I 
·1 

I 
I 
I 
I 
I 
I 
I 
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Calculation of average biopile pH values - Sampling Event 3 ~-, 
Biopile 1 Biopile 5 

' 

I: pH H+ cone pH H+ cone 
(molar) (molar) 

6.70 2.00E-07 6.90 1.26E-07 

1 5.70 2.00E-06 7.10 7.94E-08 
6.20 6.31E-07 7.10 7.94E-08 

SUM 18.60 2.83E-06 SUM 21.10 2.BSE-07 -, AVG pH 6.03 AVG pH 7.02 

·1 Biopile 2 Biopile 6 
pH H+ cone pH H+ cone 

I 
(molar) (molar) 

7.00 1.00E-07 6.70 2.00E-07 
7.10 7.94E-08 6.90 1.26E-07 

I 
7.10 7.94E-08 6.50 3.16E-07 

SUM 21.20 2.59E-07 SUM 20.10 6.42E-07 
AVG pH 7.06 AVG pH 6.67 

:·1 
Biopile 3 Biopile 7 

-__ I pH H+ cone pH H+ cone 
(molar) (molar) 

6.40 3.98E-07 6.10 7.94E-07 

~I 7.10 7.94E-08 6.70 2.00E-07 
7.10 7.94E-08 6.20 6.31E-07 

SUM 20.60 5.57E-07 SUM 19.00 1.62E-06 

I . AVG pH 6.73 AVG pH 6.27 

.I Biopile 4 I Biopile 8 
pH H+ cone ! pH H+ cone 

(molar) (molar 

.I 6.30 5.01E-07: 6.10 7.94E-07 

~-- 7.10 7.94E-08 7.00 1.00E-07 
7.10 7.94E-08 6.50 3.16E-07 

_I SUM 20.50 6.60E-07 1SUM 19.60 1.21E-06 I 
AVG pH 6.66 jAVG pH 6.39 

I -

I 
I 
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I 
Calculation of average biopile pH values - Sampling Event 4 .. I 

I Biopile 1 jBiopile 5 
pH H+ cone pH H+ cone 

:I (molar) (molar) 
5.20 6.31E-06 7.30 5.01E-08 
5.30 5.01E-06 7.20 6.31E-08 

I 5.20 6.31E-06 7.30 5.01E-08 
SUM 15.70 1.76E-05 SUM 21.80 1.63E-07 
AVG pH 5.23 AVG pH 7.26 I 
Biopile 2 Biopile 6 I pH H+ cone pH H+ cone 

(molar) (molar) 
7.10 7.94E-08 6.70 2.00E-07 I 7.10 7.94E-08 6.70 2.00E-07 
7.20 6.31E-08 6.30 5.01E-07 

SUM 21.40 2.22E-07 SUM 19.70 9.00E-07 I AVG pH 7.13 AVG pH 6.52 

Biopile 3 Biopile 7 I 
pH H+ cone pH H+ cone 

(molar) (molar) I 7.10 7.94E-08 6.10 7.94E-07 
7.00 1.00E-07 6.00 1.00E-06 

I 7.00 1.00E-07 6.40 3.98E-07 
SUM 21.10 2.79E-07 SUM 18.50 2.19E-06 
AVG pH 7.03 AVG pH 6.14 

I 
Biopile 4 I IBiopile 8 I pH H+ cone pH H+ cone I 

(molar) I (molar i 
6.80 1.58E-07 i 6.50 3.16E-07 I 7.10 7.94E-08 7.20 6.31E-08 
7.30 5.01E-08 6.50 3.16E-07 

SUM 21.20 2.88E-07 SUM 20.20 6.96E-07 I AVG pH 7.02 AVG pH 6.63 

I 
I 
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Calculation of average biopile pH values - Sampling Event 5 

~-' Biopile 1 Biopile 5 

~I pH H+ cone pH H+ cone 
(molar) (molar) 

5.40 3.98E-06 7.30 5.01E-08 

1 5.30 5.01E-06 7.40 3.98E-08 
5.40 3.98E-06 7.50 3.16E-08 

SUM 16.10 1.30E-05 SUM 22.20 1.22E-07 

~I AVG pH 5.36 AVG pH 7.39 

-1 Biopile 2 Biopile 6 
pH H+ cone pH H+ cone 

·1 
(molar) (molar) 

7.10 7.94E-08 6.60 2.51E-07 
7.20 6.31E-08 6.70 2.00E-07 
7.10 7.94E-08 6.40 3.98E-07 

_I SUM 21.40 2.22E-07 SUM 19.70 8.49E-07 
AVG pH 7.13 AVGoH 6.55 

:·1 
Biopile 3 Biopile 7 

__ I pH H+ cone pH H+ cone 
(molar) (molar) 

7.10 7.94E-08 6.30 5.01E-07 

. .-1 
7.10 7.94E-08 6.30 5.01E-07 
7.20 6.31E-08 6.00 1.00E-06 

SUM 21.40 2.22E-07 SUM 18.60 2.00E-06 

··1 AVG pH 7.13 AVG pH 6.18 

·1 IBiopile 4 !Biopile 8 
pH H+ cone pH H+ cone 

(molar) (molar 

·1 7.20 6.31E-08 i 6.50 3.16E-07 
7.40 3.98E-08 6.90 1.26E-07 __ .,, 

I 

7.30 5.01E-08 I 7.00 1.00E-07 

I SUM 21.90 1.53E-07, SUM 20.40 5.42E-07 
AVG pH 7.29 AVG pH 6.74 

I -

I 
-· 

I 
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Calculation of average biopile pH values - Sampling Event 6 

Biopile 1 

SUM 
AVG pH 

Biopile 2 

SUM 
AVG pH 

Biopile 3 

SUM 
AVG pH 

Biopile 4 

SUM 
AVG pH 

phavg.wk3 

pH H+ cone 
(molar) 

5.30 5.01 E-06 
5.10 7.94E-06 
5.10 7.94E-06 

15.50 2.09E-05 
5.16 

pH H+ cone 
(molar) 

5.90 1.26E-06 
6.00 1.00E-06 
5.80 1.58E-06 

17.70 3.84E-06 
5.89 

pH H+ cone 
(molar) I 

6.80 1.58E-07 I 
6.90 1.26E-07 
6.80 1.58E-07 I 

20.50 4.43E-07 
6.83 

pH H+ cone 
(molar) 

6.00 1.00E-06 
6.30 5.01 E-07 
6.30 5.01 E-07 

18.60 2.00E-06 
6.18 

I 

[Biopile 5 

I 
I 
I 

SUM 
AVG H 

Biopile 6 

SUM 
AVG pH 

Biopile 7 

SUM 
AVG pH 

1Biopile 8 
I 
I 
I ; 

ISUM 
AVG H 

page 6 of 10 

pH H+ cone I 
(molar) 

1 
7.40 3.98E-08 
7.70 2.00E-08 
7.70 2.00E-08 

22.80 7.97E-08 
7.58 

pH H+ cone 
(molar) 

6.50 3.16E-07 
6.50 3.16E-07 
6.40 3.98E-07 

19.40 1.03E-06 
6.46 

pH H+ cone 
(molar) 

6.30 5.01 E-07 
6.50 3.16E-07 
6.30 5.01 E-07 

19.10 1.32E-06 
6.36 

pH H+ cone 
(molar 

6.60 2.51 E-07 
6.80 1.58E-07 
7.10 7.94E-08 

20.50 4.89E-07 
6.79 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



~1 

··1 
Calculation of average biopile pH values - Sampling Event 7 -, 
Biopile 1 Biopile 5 

I pH H+ cone -pH H+ cone 
(molar) (molar) 

6.30 5.01E-07 5.70 2.00E-06 
1 ·1 6.30 5.01E-07 6.80 1.58E-07 1 

6.30 5.01E-07 6.80 1.58E-07 
SUM 18.90 1.50E-06 SUM 19.30 2.31E-06 

~I AVG pH 6.30 AVG pH 6.11 

-_·1 Biopile 2 Biopile6 
pH H+ cone pH H+ cone 

-,1 (molar) (molar) 
6.40 3.98E-07 6.30 5.01E-07 
6.20 6.31E-07 6.60 2.51E-07 

I 
5.80 1.58E-06 6.70 2.00E-07 

SUM 18.40 2.61E-06 SUM 19.60 9.52E-07 
AVG pH 6.06 AVG pH 6.50 

··1 
Biopile 3 Biopile 7 

~' pH H+ cone pH H+ cone 
(molar) (molar) 

5.70 2.00E-06 5.40 3.98E-06 

I 5.80 r58E-06 6.40 3.98E-07 
5.90 1.26E-06 6.20 6.31E-07 

SUM 17.40 4.84E-06 SUM 18.00 5.01E-06 

·1 AVG pH 5.79 AVG pH 5.78 

I IBiopile 4 I Biopile 8 
pH H+ cone I pH H+ cone 

---
(molar) J (molar 

5.70 2.00E-06 6.50 3.16E-07 
6.10 f94E-07 I 6.70 2.00E-07 

·1 
6.20 6.31 E-07 6.80 1.58E-07 

SUM 18.00 3.42E-06 SUM 20.00 6.74E-07 
AVG pH 5.94 AVG pH 6.65 

I . 

I 
·-

I 
phavg.wk3 page 7 of 10 



I 

Calculation of average landfarm pH values - Sampling event 1 
_I 

1· Daramend Untreated I 
' 

pH H+ cone . pH H+ cone . I (molar)· (molar) 
6.50 3.16E-07 6.70 2.00E-07 
6.20 6.31E-07 6.50 3.16E-07 I 6.10 7.94E-07 6.60 2.51E-07 
6.40 3.98E-07 6.90 1.26E-07 
6.20 6.31E-07 6.70 2.00E-07 I 6.30 5.01E-07 6.90 1.26E-07 
6.30 5.01E-07 6.60 2.51E-07 
6.50 3.16E-07 6.50 3.16E-07 I 6.20 6.31E-07 6.40 3.98E-07 

SUM 56.70 4.72E-06 SUM 59.80 2.18E-06 
AVG pH 6.28 AVG pH 6.62 I 
Calculation of average landfarm pH values - Sampling event 2 I 
Daramend Untreated 

I 
pH H+ cone pH H+ cone. 

(molar) (molar) 

I 7.40 3.98E-08 6.50 3.16E-07 
6.40 3.98E-07 6.40 3.98E-07 
6.70 2.00E-07 6.40 3.98E-07 I 7.00 1.00E-07 6.40 3.98E-07 
6.50 3.16E-07 6.40 3.98E-07 
7.10 7.94E-08 6.40 3.98E-07 I 7.80 1.58E-08 6.20 6.31E-07 
6.90 1.26E-07 6.40 3.98E-07 
7.10 7.94E-08 6.40 3.98E-07 I ISUM 62.90 1.35E-06 I SUM 57.50 3.73E-06 

IAVG pH 6.38 AVG pH 6.82 

I 
I 
I 
I 
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Calculation of average landfarm pH values - Sampling event 3 ~, Daramend Untreated 

-1 pH H+ cone pH H+ cone. 
(molar) (molar) 

5.60 2.51E-06 6.30 5.01E-07 -, 5.70 2.00E-06 6.20 6.31E-07 
6.40 3.98E-07 6.30 5.01E-07 
5.90 1.26E-06 6.50 3.16E-07 

·1 6.00 1.00E-06 6.10 7.94E-07 
6.20 6.31E-07 6.20 6.31E-07 
5.90 1.26E-06 6.30 5.01E-07 

I 5.50 3.16E-06 6.40 3.98E-07 
6.20 6.31E-07 6.30 5.01E-07 

SUM 53.40 1.28E-05 SUM 56.60 4.78E-06 -, AVG pH 5.85 AVG pH 6.28 

I Calculation of average landfarm pH values - Sampling event 4 

-·1 Daramend Untreated 

pH H+ cone pH H+ cone. 

J 
(molar) (molar) 

7.90 1.26E-08 8.50 3.16E-09 
8.30 5.01E-09 8.60 2.51E-09 

I 8.30 5.01E-09 8.60 2.51E-09 
8.30 5.01E-09 8.30 5.01E-09 
8.40 3.98E-09 8.30 5.01E-09 

·1 8.30 5.01E-09 8.40 3.98E-09 
7.90 1.26E-08 8.50 3.16E-09 
7.80 1.58E-08 8.40 3.98E-09 

I 8.00 1.00E-08 8.40 3.98E-09 
SUM 73.20 7.51 E-08 SUM 76.00 3.33E-08 
AVG pH 8.08 I 

I 
AVG pH 8.43 

--,,, 

I 
I 
I 
I 
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Calculation of average landfarm pH values - Sampling event 5 
1· 

Daramend Untreated I 
pH H+ cone pH H+ cone. 

I (molar) (molar) 
8.60 2.51E-09 8.40 3.98E-09 
8.50 3.16E-09 8.30 5.01E-09 I 8.60 2.51E-09 8.30 5.01E-09 
8.30 5.01E-09 8.30 5.01E-09 
8.30 5.01E-09 8.30 5.01E-09 I 8.20 6.31E-09 8.40 3.98E-09 
7.70 2.00E-08 8.40 3.98E-09 
7.90 1.26E-08 8.30 5.01E-09 I 7.90 1.26E-08 8.60 2.51E-09 

SUM 74.00 6.97E-08 SUM 75.30 3.95E-08 
AVG pH 8.11 IAVG pH 8.36 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Moisture Content, pH, Temperature 10/2 '1/t:Jlf Fax: (908)494-4021 
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PIie & LocaUon gram gram aram aram gram Percent Location/PIie . Reading 

' '" 0·4 2- '. u 2 7. C. ?L~ 21,0 l J .. 11 .... 
( J. 

. 
• 

).. 10 c1 " 
SO·O 2-1,7 7z.., 22. '1 l~. f I.., -1 ·G I I, ,·.t ,~ , 

\C IJ · (i Jo-~ Jo.3" 21.1', 2 2. 2. ,. 7. 2., '=l-0 
'l-A tl-lif'o-4 '2}'1 ·l-\ 2.., .. 0 20.7 Z@, 3 JO. 1\ ... x',{" 

~ 0·4 21·'1 li. D 2-0-~ ,1.1 3 ,. '1 ::-,.' 1'· ~ I f,S 
')...C,.. " 4 '1 t- :J Zf ,3 l'f,t/ ,,., ll,'r/ , ,,1: 
1A 11-~ Jt-i- 3,. '1 21.0 11-'- ~1 .. b\ " 1-J. 
'>/0, P·'f Jl·i' 3 I. '1 I '1- 3 II. 1 3q.g " -=I·'\ I i, I 
'3C IJ·IJ '((),] z.1.1 'q, 1 

'" · 3 
15",'1/ . B • 1 

I c: 1'I o,·l/ ru., )1.1. 11·, n.3 }1,1\ I' Y·~ 

\f P, ". \4 ·5 (·I 3017 ~,, .• , t,"1.- '10• J ~ i·\ 'l ,S 
\IC 0·'1 ~b·r j,.3 .;v.:,- Z, 'f. I l l. L' . I 9-"l-
'>'?. O·it 2.f·J 21. q ,·1. () .yr/,,(, '11 •\ \ '": 9.~ 

-\'A 0-~ :Slo 31.1 S" '"'· 'i 
11,'1 '10.) 

-~ ci-1. I f .. (., 
s't.. ()· 1 34·1 3 3,1 %~-i U,I 31-i/ , ... 
l..fi. o·l/ J(,,O 3 f ,(. l'l,3 Z-7 ., 2..1.<..\. \,, ~-1.; ~ ,~ 0. I./ ,}:_j,, , lt. 1 :n.g 2.7. '1 u •. t. /~ 8·0 I f.,O 
bl !) . 1 '"\1.1-0 '31, l .:,7. I 2.-J.. '1 Jo .l' f·~ -
l-1\ r) " "1_ <- Lt }f, I 21.v Z.7.?... 2.Z.,S\ '9 "'1-0 J·S .... 11.J 

11> 0.1.; ·o-f' 3\. '1 i.7,1,.; U, ,'t ,,., }~ ,., I ,.v --r, f 
1(., O· ... t- 1 -f'.~ J'f,J'" 21,I/ u.-, 2 'l. .t.{ ,..., c.' ' . 

~ (> .- 1',,0 ~Jf. t 33.5 2v. 1 2.'1,1.. 1...7,i\ J 6-3' = lo/· .> 

~f, D· r 3'-f . ' 3'f-'1 25', 1- 2,-,.7 U, L,)" "1· ( 7 .. 1 
~c. "•u 11,i' 3G.." ;JJ," u .. ~ U~I .. ,, :).~, 

le: I ,;. lf' "l(·j J7 .1 3<.o J 'f. 

Lfl- ~ ,., .. 
. -- /ll 

• L/ 

r-f1Fl1 



I 
) 
-, 
·1 
-, 
I 
··1 

~, 
__ I ., 
.I 
I ., 

.. 1 
I . ..,,. 

I 
I 
I 
I 

f 
__ -~., SHEET_ot_ 

W f - £v ;:;'/ 3 - j'[/u (,#¥ CLIENT/SUBJECT_~--~~~--~--........ ...., _______ W.O. NO. ___ _ 

TASK DESCRIPTION Bi,- I.Z - ~,,. '- w.-c-c ~ TASK NO. ----

PREPARED BY nF/1 DEPT DATE APPROVED BY 

MATH CHECK av _____ DEPT ___ DATE ---

METHOD REV. BY DEPT DATE ---uD~E:!:.PT!.==~D~A~TE:...::==l 

2,0.'( ,j i. 
2. 

3 

...... l,A.3 

3-Z..'7 

7./ .. 

~., 
33. 3 ,.r ... 

s 33.i 7.,0 

JS'".J ,. 7 

7 /7-7 6.3 

2.. 3 .. ! ,.r--



I 
I 

I 

i 
l 
: 
i 
' I 
l 

; 

' I 

I 

D,A • I I I 1,, {lj ~ l ~IJI) r,,_. .. I ., 
' 

I 
S~IL,f:.. 

CT J - '-
z.. - '2. 

t ~ 

.:> . 
-r I t 

I 
I I 

( I -
; 
: 

b r 
; -I 
<i:. i-

' t ; 

'i v ' I 
~ 

Av 

Dr ,- "L 

2. \ 
I 

3 
I 

I 
I 

. ., I 
') ] 

L;, 

7 

~ 

i \, 
'; .... 

~ 

~ 4tf-i/1EM'J 

/.I I 

". '1 

'·1 , . .., 
l ·-, 1. S' 

I. -, . 'j ,(_ 

,.1. !O.{ 

(, .'1 It, I ,.~ 1(.1.. 

.: . '1 'I,¥,~ 

7 . ..., ,~-3~ 
i-• I 1, 1.. ~ 
l.7 i l'i."1 2.~--

I,- ~ ~ 
7.0!7.0 j ,, .i ~ .0 , •. , 

,-~ ,r .. c; c-l.-

t. I u ., 

7," 
'"'· i 

t, ·, 
I 

/'1,1. 7./ ' I 

I 

7.D ti,C ~ \ 
I 

fH I?, I~· Vi 

-·' 
-! ~ - I 
1/J-

I vK 
l'1 ,.. I' ' r I 
v/t~t'i( 

I 

Tl,,..,,,£ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
•,. 

I 
I 
I 
I 



I 
--
-1 

I 
~1 

I 
.1 
I 

__ I 
I 

:_I 

I 
·1 
I -·· 

I 
·1 

I 
I 
I 

Mr. Mike Mohn 
Roy F. Weston, Inc. 
REAC 

Ra, F. Weston. Inc. 
ErwironmerUI T ec:n, l0l0gy LabonnDry 
254 Welsh Pool Road 

e Lionville. Pe1■ •yM11118 19341-1345 
610-701-6174 • Fax 610-701-6175 

14 December 1994 

Edison, New Jersey 088373616 

Re: Physical Testing Results for Penta Wood Products Soil Samples 
WESTON Job No. 9412X001 

Dear Mr. Mohn: 

Attached are the results of physical testing conducted on the forty-seven soil samples 
received by WESTON on 1 December 1994. The following geotechnical tests were 
performed in accordance with the cited methods: 

ASTM-D-2216 
ASTM-D-4974 

Natural Moisture Content 
Soil pH 

If you have any questions concerning these results, please call Russell Frye at (610) 701-
6173. 

JFM/cab 
attachments 

,:~1·•:, 
. ' T? . ,~ r 

·- ::-'. i 
-' .._ 

Very truly yours, 

seph F. Manino, P .E. 
Sem Section Manager 
Environmental Technology Laboratory 



Table 1 
Geotedmical Tests Performed, Reference Methods and Test Numbers 

Test Parameter Method1 Test Numbers 

Natural Moisture Content D2216 47 

Soil pH 04974 47 
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ROY F. WESTON. INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pl-I 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 

JOB NUMBER 9412X00I QA/QC ANALYST RWF OVEN TEMPERATURE, C I0S 

W. 0. NUMBER 03 347-040-001-0026-02 DA TE RECEIVED 12/01/94 DA TE COMPLETED 12/14/94 

SAMPLE DATA 
ETL Sample Number I 001 I 002 I 003 I 004 I oos I 006 I 007 I 008 

Project Sample I. D. I B00l36 I 800137 I 800138 I 800139 I BOOl40 I 800141 I 800142 I 800143 

MOISTURE CONTENT 
Total Solids,% 78.8 78.8 81.1 72.9 72.2 69.9 67.2 67.1 

Moisture Content, % wet 21.2 21.2 18.9 27.1 27.8 JO.I 32.8 32.9 

Moisture Content, % dry 26.9 26.9 23.3 · 37.1 38.4 43.0 48.8 49.0 

SOIL pl-I 
Soil pH 6.2 7.0 7.1 7.1 6.4 7.1 

I c.. u11 J 
lJr ~ ' t/J~) 2.'- c,.-,, 1 3A f.lrf l J/j ~l 

(Jw : 2.,0. '1 

ru: I, • ,_ IJv: Z..,i.3 /Jw: <' 2 -1 
ftl : 7., /fr; ,., 

PORI XI.S 



PROJECT 
JOB NUMBER 
W.O. NUMBER 

SAMPLE DATA 
ETL Sample Number 
Project Sample I. D. 

MOISTURE CONTENT 
Total Solids,% 
Moisture Content, o/e wet 
Moisture Content, % dry 

Soil pH 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

REAC-Penta Wood Products PROJECT ANALYST SPM 
9412XOOI QA/QC ANALYST RWF 
03347-040-001-0026-02 DA TE RECEIVED 12/01/94 

I 009 I 010 I Oil I 012 I 013 

I 800144 I 800145 I 800146 l 800147 I 800141 

67.1 67.7 66.4 66.1 68.2 
32.9 32.3 33.6 33.9 31.1 
49.0 47.7 50.6 51.3 46.6 

1 1.1 1 6.3 1 1.1 I 1.1 I 6.9 

'(l C...,' 

1Jv : 3 J. J 

pH ~ '" 

' 

OVEN MODEL VWR 
OVEN TEMPERATURE, C 105 
DA TE COMPLETED 12/14/94 

I 014 I 015 I 016 
I 800149 I 800150 I 800151 

65.S 65.0 14.0 
34.5 35.0 16.0 
52.7 54.0 19.0 

I 7. I I 1.1 I 6.7 I 

3 3 _g 

7. D 

i,A t.-, J 

•- •-.. ,P·- - ,_ - - - - - - - - - ... _, - -
' -
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ROY F. WESTON. INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 

JOB NUMBER 9412X00I QA/QC ANAL VST RWF OVEN TEMPERATURE, C 105 

W. 0. NUMBER 03347-040-001-0026-02 DA TE RECEIVED 12/01/94 DA TE COMPLETED 12/14/94 

SAMPLE DATA 
ETL Sample Number I 017 I 018 I 019 I 020 I 021 I 022 I 023 I 024 

Project Sample I. D. I B00l52 I B00l53 1. B00l54 I BOOl55 I BOOl60 I BOOl61 . I 800162 I 800163 

MOISTURE CONTENT 
Total Solids, o/o 84.8 83.6 83.4 82.7 89.8 91.5 90.5 90.6 

Moisture Content, o/o wet 15.2 16.4 16.6 17.3 10.2 8.5 9.5 9.4 

Moisture Content, o/o dry 17.9 19.6 20.0 20.9 11.4 9.3 10.5 10.4 

Soil pH I 6.9 1 6.5 I 6.1 I 6.1 1 6.5 1 6.4 6.4 6.4 

PORI XLS 



ROY F. WESTON. INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 

JOB NUMBER 9412X00I QA/QC ANALYST RWF OVEN TEMPERATURE, C I0S 

W.O. NUMBER 03 347-040-001-0026-02 DATE RECEIVED 12/01/94 DATE COMPLETED 12/14/94 

SAMPLE DATA 
ETL Sample Number I 025 I 026 I 027 I 028 I 029 I 030 I 031 I 032 

Project Sample I. D. I 800164 I BOOl6S I 800166 l 800167 l BOOl79 I 800168 I 800169 I 800170 

MOISTURE CONTENT 
Total Solids,% 90.S 90.4 89.S 88.9 88.8 79.7 80.8 80.6 
Moisture Content, % wet 9.S 9.6 10.S I I.I 11.2 20.3 19.2 19.4 

Moisture Content, % dry 10.S 10.6 11.7 12.S 12.6 25.4 23.7 24.0 

ISOIL pH 
Soil pH 6.4 6.4 6.2 6.4 6.4 7.4 6.4 6.7 I 

- ___ ,,, _ - f- - - - - - - - - - - - - -} -
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PROJECT 
JOB NUMBER 
W.O. NUMBER 

SAMPLE DATA 
ETL Sample Number 
Project Sample I. 0. 

MOISTURE CONTENT 
Total Solids,% 
Moisture Content, % wet 
Moisture Content, % dry 

Soil pH 

POR I XI.S 

ROY F. WESTON. INC. ENVIRONMENTAL TECJINOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

REAC-Penta Wood Products PROJECT ANALYST SPM 

9412X00I QA/QC ANALYST RWF 
03347-040-001-0026-02 DATE RECEIVED 12/01/94 

I 033 I 034 I 035 I 036 I 037 

I B0Ol7I I B00l72 I B00l73 I 800174 I BOOl75 

84.1 82.0 79.9 83.9 84.1 
15.9 18.0 20.I 16.1 15.9 
19.0 22.0 25.1 19.2 18.9 

7.0 6.5 7.1 7.8 6.9 

OVEN MODEL VWR 
OVEN TEMPERATURE, C 105 

I 
I 

DATE COMPLETED 12/14/94 

038 
800176 

80.4 
19.6 
24.4 

7.1 

I 039 I 040 

I 800156 I 800157 

80.7 76.1 
19.3 23.9 
23.8 31.5 

1 6.2 I . 6.1 

7CC,,-,l ~( '-7~ 
$A~3 

ij,,cJ -::: 2.. '3. (. 

ff-; b,f 



PROJECT 
JOB NUMBER 
W.O. NUMBER 

SAMPLE DATA 
ETL Sample Number 
Project Sample I. D. 

MOISTURE CONTENT 
Total Solids, 'lo 
Moisture Content, % wet 
Moisture Content, % dry 

Soil pH 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODCL VWR 
9412X00I QA/QC, ANALYST RWF OVEN TEMPERATURE, C 105 
03 347-040-001-0026-02 DATE RECEIVED 12/01/94 DATE COMPLETED 12/14/94 

I 041 I 042 I 043 I 044 I 045 I 046 I 047 I 
I B00158 I BOOIS9 I BOOISI DUP I B00152 DUP I B00161 DUP I B00171 DUP I B00159 DUP I 

15.5 11.S 84.4 84.9 
24.5 22.5 15.6 I 5.1 
32.5 29.0 18.S 17.7 

1 1.0 I 6.S I ~1 I ~8 

91.4 
8.6 
9.4 

6.4 

<...:r z.-i.. 
pu1 

84.4 76.8 
IS.6 23.2 
18.S 30.1 

7.0 6.5 

- ·-

1
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· (14lt·~~r~- 1'1iJ,x.no ! 
Roy F. \ _ J~ton, Inc. 

CHAIN OF CUSTODY . ;CORP/LAB WORK REQUEST 
f E .',.lnl "4·1

l•v11 /'.'l.JJl)tJC·; ":, 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

~:::::~r: (.1JJ q,. ,11liJ-ao7-2Jo76-o7-
RFWContac1: , .. ,•. /4ollV Phone: l/ot. Jl)- o/l-J' No: 10053 

SAMPLE IDENTIFICATION ANALYSES REQUESTED SHEET NO. __ OF -
•I 

AEACII SamDltiNo. Samollna Location Matrix Data Collected ~.:l!. . a;• '¼ 1/,of,ll 
fl) /(G oot:H. 11t c, r-,~ J 
/Y\.:l {JOOIJ"l I IJ 
,-n~ BDOJJl ,c 
rt)'~ Hoo1Jc; ,l(J. 
,-nc; IJ00/'10 26 
/'f'ILt flOdl'-fl l C. 
11Y7 80d/t{Z 3A 
lf),'ii e""'"J 3 [3 

mt 81JOl'l'1 3 (. 

DID /300/'fl- '-1 Jt 
nJ I I] c)O I 'I' '1 r3 
/) ,.:i {l"o / lf 7 'fl 
t'>I .~ BtJOl'-1 i 5"11 
n11-I (30(.)/'f' SB 
(15 13001 fV SC 
('J{,, tJ DO I~,' 6A 
N7 /304 / S' l_ 613 
i)l 5? 80()/S' J 6( 

01 1
1 11 tJO If '1 7A 

MO f30OIS"S° 7(3 1 I 

Melrlx: 
SD - Sediment PW - Potable Water S 

OS • Orum Solidi 
DL • Orum Uquidl 
X Other . 

Heme/ReHon 

#ff /A"tt,./,s/r 

OW. Groundwater W 
SW . Surface Water 0 
SL Sludge A . 

Rellnqul1hed By Date 

M I ,-, /JI.,..,. Jl/11¥1 

s ti /l.1 '1 '1 I ,; t,11; ,j,{ J - X' 
I • 

1/ ,v ' I/ 1' , I 
'I/ 

Soil 
Water 
Oil 
,Jr 

Special Instructions: 
VO 1..A•'-'Ddffl'f SC:LF.CTEO t\lll-'llCA7F5 

AT Klftl=· O!= .IOY. 

• R~flve,\I IJ 0,t• ·Time Hem1/Reaaon Rellnqulllled By 

, 1 f J\' HI\.,,. IJ/ I BOO 
I 

\ 
\. 

'\. 
'\ 

'\ 
'\ 

I\ 
'\ 

\ 
\ 
\. 

. '\ 
i\. 
\. 

\. 
\ 

\ 
\ 

\ 
\ 

I 

Date Received By Data Tim• 



: I .Cft./ I d-XDO \ 
... I • l , 

Roy F. \. 4Ston, Inc. 
. REAC, Edison, N.J. 
EPA Contract 68-03-3482 

f.· ,__, C l•-·t f KI A/(.. · /JI,, - f', ... ," I 1 
CHAIN OF CUSTODY; \CORD/LAB WORK REQUEST 

f' hV!71 l1J() o ,, f fl-# l~t),: TI ~=::~~r: o 3 3·r1- ~.,, -001- 0016 - a, 
AFWContact: If' /.-lo/llV Phone: 'fb J- 3 l / .. Yl t; 7 

" \ ) . 
.. _,, •.,.. 

No: 10054 
SAMPLE IDENTIFICATION ANALYSES REQUESTED SHEET NO._ Of_ 

-· 
I.!!_ 

lafflnleNo. - -· Locetlon Matrl1 Da .. ,.,. a-.ec1 
REACII 

D3i BOD I 51:, 7C (,()f1/J 1 5 I I /1. '1'f I 

040 fJOOl'f1 ~A 
04 ,104151 8 IJ 
O.JJ. 1]0 OI J) It 'i7 'I ~I. ' , 
-~l~ ~ol 51 ovl' fnA ( ofV'P 3 J 11 h..,, (1· I . 

_, .. 
0'-1'-I N ~/(l OU> (o fJ.. ( (\(V\ p ~ I 

04~ I l\l\~U hAi'.' ClJ - ;;._ 
04lo 'rol7/ tli r, ~ OT&.-f- :L / 

l)L/] )Q)I ~'l (hl ~lrMo3 ~ ' I/ 
• ,7 

' --~ I' 1-9 .t- ~ -- -- 'I I'-_ - . -....._ ----... · ----. 

,. 

Matrix: 
PW • Potable Water S • Soil 

Special Instructions: 
SD • Sediment 
OS • Orum Solidi 
Dl • Orum Uquldl 
X • Other 

He"\a/AHaon 

,411/tf~(jk 
,, 

OW. Groundwater W • Water 
sw . Surface water 0 Oil 
SL • Sludge A • Air 

Rellnqul■het! IJ Dale A Rec~◄ dlJ 

n,l'ttA ,i!i/'t , I. M ~ ,A.a-
~ 

_____;_ 

Dal• '.flme 

w/J l<O'J 
I 

,I _____ _......,. 
%Jl,o/1N \ 

lf 01 ljfl - \ 
\ 

\ 
"'..I '" ' I/ \ . . . 

1.fo·L c.l - .JJ,ll~O/JJU ~Af~nt...\:_/ I e It( vd IAAJ he "JC\ 
J I , I 

' 
l 

' -

. . ' I ,--~ 
' \, ..,, .. '~' \'> 

\ 
\ 

'\. 
. \. . ' i-... ..... ·, 

------ ' : 

""--- \. -- r--... \ ·- ----~ \. 
'-

IIMla/Reeaon RelnqutlMd 1J Date Recehed IJ Dele 111M 

------- \- - - ---- ' --------·--' 



' - - ·- - t-. f_:l'--1 flX t) D /: 
Roy F. \. d~ton, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

____ , ___ _ - ' - - _,_ - .. 
r- rJf,/ ,1if F ,_., tt 1Y 1:' .... f,'.\J.11 '1 

CHAIN OF CUSTODY 1C.QRD/LAB WORK REQUEST 
/1 /: ,Vl1l '-_..tt,t, /• fl ~0 IIC'" !> 

ProJect Nam•:-~:r,Ti:-,.-..,...,.:-:-r-=--'7'T71'-r--........,,~..--=-------.-., 3 .J ', 7- 0 ·r ,., - Obi - ,,.12' cl- - u I 
~~~~~:ct~r: i'-; . . 7, o,': A.,· Phone: '1iJI • Jn- 1 t .s , 

(_) ..... " .. 
No: 10055 

SAMPLE IDENTIFICATION ANALYSES REQUESTED SHEET NO. __ OF-

REACII SamDI• No. 

OJ I l!ftOO/b(J 
(ld.). (!,Jf () (} I f:, I 
oa3 L~OO 1,1.. 
cx)L-f '300/1,J 

ca.S [3 0 ()II, '1 
(J)(.r.) 13O01,r 
,~) Boc111, '-
nJ.8 fJtJOlb1 

ISJ'j 1104 I 1/'i 
030 13 00 '' S ~, {JO0/b'j 

o3-;; Lr Oo I 1 o 
()3~ JJ OOI 7 / 
03c.1 /joo11L 

~ BOOIJJ 
r~0 l]OVIJ'1 
Cr') 1~ 800/1) 

- c~· f300/7l, --- . ..____ 

Matrix: 
SD • Sediment PW­

GW­
SW• 
SL· 

OS • Drum Solids 
DL - Orum Uquids 
X Olher . 

SamDllna Location 

CJ I- 1 ,. 
C 1· l - l. 
C i ~ . (. 

C 1 t.f- 'L 

( r f' ·- L 
(, 1 (., .. l. 
(. T 7-Z. 
crt-L 
C i<J - l. 
Dr,- L 
Dr,-l.. 
Df J ··L 
DT (/ ·· 2-
DTS - L. 
I) r, -L 

vr1-1-
DT f - l 
Di1- L 

---
Potable Water S 
Groundwater W 
Surface Water 0 
Sludge A 

1tam1/Ae■1on Aellnqulthe_d By Date 

Matrix Date Collected ~- ~-=Mr/ eHNatlve ·}; llltJf.,JI 
~ I II l1 I~, 'I ui -.I I ··- ·v 

I I I 

,v 'l/ ' ii 'I., di I 
--

---' --, ,. ·7 -· .. - --- - - -~-------· 
Soil 
Water 
Oil 
AJr 

Speclal Instructions: 
l)D fl..A,Jf)111l'1 5 ll£C°"'A /JU/'tlCA71FJ 

A1' JtllTE. ~F- I01/.. 

1 AffllV b\t By Date Time llem1/Ae■1on Aellnqul1hed ly . 
IMI/Jh,,,~, /-1. no£- 11/Jl/t "A, i1J\. 1 

~ /;l/J J~ , . 

~\ 

\ 
\ 
\ . .. 

\ 
\ 
\ , 

\ -

\~ 
\~ 

\ 
\ 

" \ 
I\ 

\ 
\ 

' \. ~ --- ·--- ........ 

Date Aecelvad ly Date Time 



'-1 
--, __ 

-.I 
·_1 

-, 
-·1. 

--1 

_I 

__ I 
I 

-~, 
~:I 
·1 
_I 

__ JI 
:1 
·I 
I 
1, 

SHEET-of_ 

CUENT/SUBJECT _.,jPL-,_~..;., _________ ~-:---- w.o. NO.-----

TASK DESCRIPTION~ ;... ~- i/'f /, r TASK NO. ----

PREPARED BY J,lf= r1 DEPT DATE APPROVED BY 

MATH CHECK BY _____ DEPT ___ DATE __ _ 

METHOD REV. av ____ _ DEPT DATE DEPT DATE 

/r,u, .i..#w j)II . . . . . . ' . . . . 

J 2,/),) £1-

is·.,/ 7-1 

3 31-0 ... 7,0 

'1 31J~~ 1.1 

3 ,. 'j 7,3 

rr.i ,j, 
7 l '1. 3 

"· 1-

23.2 (, .7 



~A/'1/J<-f.. p 1-1-

{)T I - .3 s, i:, 
..., 5.1 ~ 

3 (.,. 1 

1 5",'i 

f"" (:,. o 

' b-7.. 

1 S/1 /1,.c 
i S.{ 

'i ~ '-
Av~ .r., 

l)T ' - ., U~/1 \ s-. '7 

/ 

' I 0(.t-3 i,.3 
' 

I "· 'L 

J (;,. ~ 

1 ".; 

r , . I 

' lt, 't-

; {,. 3 

~ ,:1 

i ,.1 
kv l, ,.J 

I 
0(.t-, """11" J 6. '2..-

·/. /J,w (~/ 
Di- ... f1H' 

r i,"' ~2.--C 

[~, ., 

lb- "2.. .3 

11,i 13 

I (. °I 
., 

. ) 

l 1, '3 z.o. 

,o:; l ,2-

I 3 , t I>, 

tl l I • '1 

11, i 

)'3., ~ 

' • I 
7.'1 j . '7 

"· 'L ' . l 

7.o ~ 

71: 

7.( S:, 

S., l f ~ .. 

i, ~ 'L 

'J .D q, r 
't. '1 I/. YJ 

/0 , ir /' .) 

~1.1.. 

y,( 
i 

I 

I 
I'" .. -;_ 

'I 
I 
1· 
I:. 
I 
I 
I 
I 
I 
I 
I 
! 

I 
I .. 
,1 "1 

01--
), 
I 
I 
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Mr. Mike Mohn 
Roy F. Weston, Inc. 
REAC 

~ F. Weston, Inc. 
ErwiranrMrUITecnlOloCrt'Labc,iall:lly 
254 Wetsh Pool Road 

e Uorwile. Pennsylvania 19341-1345 
610-701-6174 • Fax 610-701-6175 

,: .. _·. :~: : -· 
- I ~- •• I I l9S6 

~;v'ESTONIREAc 

Edison, New Jersey 088373616 

Re: Physical Testing Results for Penta Wood Products Soil Samples 
WESTON Job No. 9412X001 

Dear Mr. Mohn: 

Attached are the data sheets and the results of physical testing conducted on the nine soil 
samples received by WESTON on 6 January 1995. The following geotechnical tests were 
performed in accordance with the cited methods: 

ASTM-D-2216 
ASTM-D-4974 

Natural Moisture Content 
Soil pH 

If you have any questions concerning these results, please call Russell Frye at (610) 701-
6173. 

JFM/ag 
attachments 

Very truly yours, 

ROY F. WESTON, INC. 

h~~ 



· REAC, E, Jn, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

qfi)JXOO ( s ampe en ca on I Id tlfl ti 

IU!ACI lampleNo. lampllng Locallon llalrtJI DallColtmd 

N)/ IJ l t>q'1 J.8 "b'TI-~ ~ ,, ~j 'q( 

&-.::> r,()q')_CJ 1>-r2-J 
I 

nn1: o()~ 3'<> '"'l-r ~ -3 
1n'1 ~cfl~~' l>"T Lt-3 
MC a. cqC, ~.'2- 1>T~-1 

~ fta<'11~ 3 i)"f ,-1 
M-, Boq'l ~ t, bT-1-'J 
~7 "- eq1 '3S bTW-~ ,,...~ I?. 09~ 1C. n1q-1 
rvn a.oq9~7 m1-q CoMr..3 
n,1 Pio°l1"3~ --- ...... ~-1-.3 

&1 no~~1q 1\l">-Z. 

N~ Cl.n~C\40 b/'2- ':; 

BID - DAl..A 

lolllollN CollllllllllfP1111rvllhe 
·CV\j ~ Unz ,, k ~ '"'°"' 

IYl/ flol)qLfl ----· . ILl,"■ rL.: 
n,c: R~cn 4'2. 
n,r,., 11-,q')U,1,. 

l"i~ Roqc,44 
rv~~ f:~l.fS 
~r i , .. 99lf, 
l'l~ 1 ' .-.-,&.fl 

IMIIX: 
SD· 
DS· 
DI. -
X • 

Sediment 
OnlmSollds 
Onlmllquldl 
Other 

'hr_«;_~ 
'tvt.-3 
'1V1-3 
"lY.R-~ 
bC<\-~ 

~.l-q t'--.M,>~ 

PW­
GW· 
SW­
SL • 

Potable Waler 
Groundw1ler 
SUfface Water 
Sludge 

lt8m91R1non Rellnquf1hld Br 

S­
W-
0-
A-

. 
-, 

8ptc:III : 

~- R.ANDlkl'I SELECT JAl11'L6i 
01 foll Oll!LIC.An A~IIL'fSES Ar 
,.,. (f', 1"!. fJF IO 1, 

f1Fn 

fwA IS-

No: 03624 
I I 

SHEET N070F~ ~ 
Analv••• Requeatad ,,~,, I'. 

J:JH % l>Jlur.,. "'" V L/ \ 
\ 

' ~ 
\ 

' ~ -
\>_ 
\ !, , .... 
' \ 

\ 
\ 
\ 
\ 
\ 
\ 

- 'I:~ \ 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY I 



' - --~ -· \- - - .,,,a~~ -•o ~~J IJ!III -
REAC, Ee .1, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

CHA'. lF CUSTODY RECORD 
Project Name: ~N1. W>H /'l,l..i,,,cu 
Project Number: I .3'1 l - (1 0 •• ID c;, / - c; o2.C - 0 

RFWContact: m .. /l'h,,.,.. Phone: ?#fJ-.321-YlS I 
No: 0'36~4 
SHEET NO I OF L ·- -95o IXWI Sample Identification Analv••• Requeated 

REACt Sample No. 

IJ:).. &oo13Z 
tU.i lo113il 
n.:2 l ,q..,, \," I\.~· I n ,u, ·.z ,., r 
~~ ll.nv =lo '-ti, 
/')';J_l,, 11.ao '.\1 ·1 

n:l.7 n cr0 3'.l~ 
A'l~ /t,_,o-.a.,?'1 
IO'l a,roi',to 
/\~O Ave ~l// ,...~, n,-m tl./2 

"'~.l It .:ro 1 "I '1 
n~~ D.., M j 4 ',, 

"~" /1,.,a ~ '-IS' 
Oi►r;, lloo Iv./.. 
(\~ tC.. Jl,·101 l/7 
J)~ ·~ ,~~~a.,g 
~~·p, ~•.,,..,r.:u, 9 
r:J~f ILrnJ wo 
i,'1' 'l I ,..,., i_, I 
rtx: -SO­

DS­
Dl­
X • 

Sediment 
Orum Solids 
Orum Liquid• 
Other 

llfflpHng Location 

/A~'""" 18 r_JM/!~ 

J c. /~ .. ml' c., 
? A I' A"'AA /J I.J 
,L t.rm/)l/ 

2.t- /'~1'U / "" 

:z~ r.:-4 c., 
'2A. {j,l,fp lf 
11' ,._ ... ~" 

uA unkPl/ 
'-I A. t'_IW1,' II 
1/,1" h,-,,,J' I, 
~,+ /'~/f u 
.rn c~/J~ 
se. r.rzMI' ,~ 
C.Jf (:A,,,f IJ 

~A CDlkllf 
LJ'. Lmnl-M I/ 
-,A ... - _,_ ,_ ... __.,-v 

.-,(J /'.,.111/'IJ 

PW­
GW· 
SW· 
SL • 

PolabllW■ter 
Oroundw■ter 
Surtace Wiler 
Sludge 

ltaml/Reaaon Rellnqulthed 8J Date 

tLJ, /~,u ,me tJ.1, IA l-1. ,H_ iTul"Jc , , 

Matrta D• Collected loflloalle Co111111..,,,.,..,,111v9 JJ/f j Jlt,,µ1b(,j 
~ . ~ J/4l~r tJ,,, i/ D2 &Uc 1/1t1w,S, 

,.,_,... 
' I 

S­
W-
0-
A-

. 

cc: 

. 
Sol 
Wiler 
01 ,. 

~ 

•Rtlff!918J 
.A IVl"VI -. II 

,, 
' ~• .. 

"AN!)c,mt,f J'ElACT Jlt"1/'l5£ 

,e.,~ .l>vl'LJCA16 /hv~s€~ AT 
AA74. ,J&- lo '/. 

b 'I·' HF/'1 

' \ 
\ 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

1 

l 

\ 
\ 
\ 
\ 
L 

/,!.-, l 
~ 

T~ -

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

Dile Time ltamllR■-on ReHnqulthed a, D1118 RKetvedBJ D ... Time 

. 11-V-- l..~, 

1/94 



l:fv/ry f wcr.,./l.1 N "'J ~ f,J ID---.-.. __ _ 
,,,., 

/)'4:>lf- IS 

· REAC, Eo. ..n, NJ 
(908) 321-4200 . 

~ >E cusro,r ~coRD 
ProjectName: ~TA l.J.,-.b~;;;~ 
Project Number: o3JY7-0lfo-ov/ -oo.l6 - c,/ No: 03655 

SHEET NO 'Z.oF "'L-

EPA Contract 68-C4-0022 
RFWContact: 0,, ntutJd Phone: :1Jzi -32/-'('lS/ 

qfi>IKOO I Sample Identification 
REACI lampleNo. larnpllng Location llatrbl O...Colllct.cl loflollN ConlalnerlPNWYIIIM 

~o// r '"'-'» tS''l 7c. ~Iv ~ t/4l'1'.r 0~ ,,., z. t;l-4.ul ld-,Vc 

/')(./::.. Jr.l.n.,·-i S-l ?JA ~iiiPb 
T 

n, l•t l'-av'J~Y ti-. ~p~ 
- ,11 I .,,a.n ':l 1-c- re r~JiiiP~ "I .. , .. { { o· ""7" 

"" '> 
lffil. l 0 

"'I"' '1,ft"t ... rJ 
,,,q.-..., ~n~:R 
/C\t/1 :t.."V\l I( 
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR .;. __ 
JOB NUMBER 9501X00I QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 

W.O. NUMBER 03347-040-001-0026-02 DA TE RECEIVED 01/06/95 DA TE COMPLETED 01/16/95 

SAMPLE DATA 
ETL Sample Number I 001 I 002 I 003 I 004 I 005 I 006 I 007 I 008 

Project Sample I. D. I B09928 I B09929 I B09930 I B09931 I B09932 I B09933 I 809934 I 809935 

MOISTURE CONTENT 
Total Solids, % 82.0 83.1 83.8 88.3 88.l 82.7 89.l 86.9 

Moisture Content, % wet 18.0 16.9 16.2 11.7 11.9 17.3 10.9 13. l 

Moisture Content, % dry 22.0 20.3 19.3 13.3 13.5 20.9 12.2 IS.I 

ISOIL pH 
Soil pH 1 5.6 5.7 6.4 5.9 6.0 6.2 5.9 s.s 

PORI XI.S 
; •. ,. ,j. t>,r·--•:•: ... , .. ~-··t ... "' ··.·-: 
i\~91~t~f~t ~i-,~~;~~~'!~~~i 



ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 

JOB NUMBER 9501XOOI QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 
W.O. NUMBER 03347-040-001-0026-02 DATE RECEIVED 01/06/95 DATE COMPLETED 01/16/95 

SAMPLE DATA 
ETL Sample Number I 009 I 010 I 011 1 012 l 013 I 014 I 015 I 016 
Project Sample I. D. I 809936 I 809937 I 809938 I 809939 I 809940 I 809941 I 809942 I 809943 

MOISTURE CONTENT 
Total Solids, o/e 86.7 86.3 92.6 93.8 93.0 92.5 91.9 91.7 
Moisture Content, o/e wet 13.3 13.7 7.4 6.2 7.0 7.5 I.I 1.3 
Moisture Content, % dry 15.4 IS.9 7.9 6.6 7.5 I.I I.I 9.1 

rOIL pH 
Soil pH 6.2 5.9 6.3 6.2 6.3 . 1 6.5 6.1 6.2 I 

-
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 

JOB NUMBER 9501X00I QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 

W.O. NUMBER 03347-040-001-0026-02 DA TE RECEIVED 01/06/95 DA TE COMPLETED 01/16195 

SAMPLE DATA 
ETL Sample Number I 017 I 018 I 019 I 020 I 021 I 022 I 023 I 024 

Project Sample I. D. I 809944 I 809945 I 809946 I 809947 I 800332 I 000333 ~ I 800334 I 800335 

MOISTURE CONTENT 
Total Solids, % 91.0 90.1 89.7 92.1 78.0 79.9 80.7 75.2 

Moisture Content, o/e wet 9.0 9.9 10.3 7.9 22.0 20.1 19.3 24.8 

Moisture Content, o/e dry 9.9 11.0 11.S 8.5 28.3 25.1 23.9 33.0 

Soil pH 6.3 6.4 6.3 6.2 1 5.2 5.3 5.2 1 1.1 

IA ~'f 

PORIXLS 



PROJECT 
JOB NUMBER 
W.O. NUMBER 

SAMPLE DATA 
ETL Sample Number 
Project Sample I. D. 

MOISTURE CONTENT 
Total Solids, % 
Moisture Content, o/o wet 
Moisture Content, o/e dry 

-

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 
9501XOOI QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 
03 34 7-040-00 1-0026-02 DATE RECEIVED 01/06/95 DATE COMPLETED 01/16/95 

I 025 I 026 I 027 l 028 1 029 I 030 I 031 I 032 

I 800336 I 800337 I 800331 I 800339 I 800340 I 800341 . I 800342 I 800343 

74.4 75.1 67.9 67.5 68.5 66.8 68.3 73.3 
25.6 24.9 32.1 32.5 31.5 33.2 31.7 26.7 
34.5 33.I 47.3 48.2 46.1 49.6 46.4 36.4 

I 1 .1 I 1.2 I 1.1 _L..I __ 1_.o _ ___._l __ 1_.o _ ___._l _....;6;.;.;.1;,,____._l __ 1;.;.;.1;,____._l _...;1;.;:.3;,____,I 
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PROJECT 
JOB NUMBER 
W.O.NUMBER 

SAMPLE DATA 
ETL Sample Number 
Project Sample I. D. 

MOISTURE CONTENT 
Total Solids, % 
Moisture Content, 1/o wet 
Moisture Content, o/o dry 

Soil pH 

PORIXLS 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL 
9501X00I QNQC ANALYST RWF OVEN TEMPERATURE, C 
03347-040-001-0026-02 DATE RECEIVED 01/06/95 DATE COMPLETED 

I 033 I 034 I 035 I 036 I 037 I 038 I 039 

I 800344 I 800345 I 800346 T 800347 I 800348 I 800349 I 800350 

67.9 67.7 68.7 84.4 83.7 84.5 84.4 
32.1 32.3 31.3 15.6 16.3 15.5 15.6 
47.3 47.7 45.6 18.5 19.4 18.4 18.5 

I 1.3 I 1.2 I 1.3 I 6.1 1 6.1 1 6.3 1 6.1 

6A~1 

3 ,. 'l 
7.3 

. ' . 

VWR 
105 
01/16/95 

I 040 
I 800351 

84.4 
15.6 
18.4 

! 6.0 I 

I '1. J 

b, 1-



ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 

JOB NUMBER 9501XOOI QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 

W.O. NUMBER 03347-040-001-0026-02 DA TE RECEIVED 01/06/95 DATE COMPLETED 01/16/95 

SAMPLE DATA 
ETL Sample Number I 041 I 042 I 043 I 044 I 045 I 046 I 047 I 041 
Project Sample I. D. I 800352 I 800353 I 800354 I 800355 l 809934 DUP I 800334 DUP I 800339 DUP I 800345 DUP 

MOISTURE CONTENT 
Total Solids,% 88.2 11.1 75.9 76.8 89.1 11.0 67.3 66.7 

Moisture Content, "• wet 11.8 22.3 24.I 23.2 10.9 19.0 32.7 33.3 

Moisture Content, "• dry 13.4 28.6 31.7 30.2 12.2 23.5 41.7 49.9 

rOIL pH I I 6.4 6.5 7.2 6.5 6.0 5.3 6.9 7.3 Soil pH 

1(.,. i"A- g/j ~ 
e,,t'f .,, UIY'lf '1 ~'I e,.,., 

- -·.,, .. , .. ·'. .. - ... ,) -· .. -· . -· - - - ..... -.. •' ' _.,,, .. , __ 
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 
JOB NUMBER 9S0IXOOI QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 
W.O. NUMBER 03347-040-001-0026-02 DATE RECEIVED 01/06/9S DATE COMPLETED 01/16/95 

SAMPLE DATA 
ETL Sample Number I 049 I I I I I I I 
Project Sample I. D. I B003S3 DUP I I I I I I I 

MOISTURE CONTENT 
Total Solids, o/1 78.4 
Moisture Content, o/1 wet 21.6 
Moisture Content, o/o dry 27.S 

Soil pH 6.6 

......... ~·-1•.,,. ..• "' 

PORI XI.S 
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Inter-Office Memorandum 

'l'O: 

FROM: 

PROJECI': 

SL"IJJ)!Cl·: 

ACTION: 

Mike Mohn 

Penta Wood Products 

C-~m•rdndc■I TadJII Resulas 

l>AU.: 

W.O.NO.: 

23 February 199S 

03347-040-001-0026-01 

Geotechnical testm& results for the Penta Wood Produm project are attached. Twenty (20) 
soil samples, job m,mber 9502X003 were submitted t.o WESTON's Environmental 
Technology Laboratmy {BTL) on 9 February 1995 for poteclmical testing. Two (2) 
randomly aclcctcd duplicate samples were abo analyzed (project llllllple JWJDber5 802261 
and 802271, E1L umple number 021 and a22, rcspccrively). 

The geotechnical tests requested are presented in the attached custody tramfer/~ork 
request. 

The ge<'+.edmical tests performed indudmg referem:e method and test number are presented 
jn Table 1. 

If you require additional information or have any qucstiom, please call me at {61Q) 701· 
6173. ' 



Table 1 
Geo&edlalal Tem Perb.Ded, JWereace Mlllloda ud Tut N11111hen ,.. ......... MecW1 Teat Namllen 

Natural Maislure Om&enr D2216 22 

SoDpH D4974 22 
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llOY F. WESTON. INC. ENVlRONMEHf AL 'l'tiCtlNOLOOY LABORATORY 

MOIS11.l'R.F. CONTENT AND pH 

PROJECT Pinta Wood Producll IUA OVl:.NMODEL VWR 
JOH NUMBlilt 9'0lXOOJ RWF OVEN lEM.PDA'llJU. C IOS 
w.o. 1l 0 - 02/09/9 D .f.lED . IMS 

001 001 00} r, -2 BCrllSJ 254 DQ22S9 

71.9 11.1 n., 
21.1 21.J 22.1 
26.1 27.1 · 21 

pit, 111adlwd uaks 7.16 1.27 1.34 1.25 1.37 1.21 7.92 1.79 

Dt l·lf\ Dr 1-\ ~ h,f-lt I\T If-, 11 1>r '1-, " Dr ., ... , C DT 7·1 A 1n 1-') IJ 
c.1 '1 L4"'f '1 ~1 ~1 ~1 ~~ ~'1 C,pf'1 
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PllOJECl 
JOB NUMBER 
w. o. !'f'_'!-ffl-=11 

SAMPLEDATA 

MOISJUI.£ CONTF.NI' 
lOlal Solids.% 
Moisture Collteal, % wet 
Moisture C:antlllt, % fl'l' 

I:~. standri 1111its 

l'OIU.XLS 

ROY f. WE.~ON, INC. ENVUlONMl:N'rAL TECHNOLOGY LABORATORY 

,_ .. Wood ProdtJCts 

9S02X003 
03.J.f 7-040-001-0026-01 

I 

009 
802260 

u.o 
17.0 
20.S 

7.9.S 

f'r7-1t. 
CL?mr·• 

010 
802261 

II.I 
11.2 
22.3 

1.01 

nr 1-t) 

~r~ 

MOISlUllF. CONTENT AND pH 

PROJECT ANALYST 
QA/QC ANALYST 
DATBRF.CEIVED 

'4.4 
5.6 
S.9 

1.46 I 

012 
B02263 

M.2 
5.8 
6.2 

1.59 

I)( 1-J I\ Ol l-3 8 
t.rtrf '1 e,.~,, 

RJA 
RWP 
02/0919S 

113 

94.4 
S.6 
,.o 

I 1.64 

Ol 1-J( 

~1 

OVEN MODEL 
OVEN TEMPf.llATimE.. C 
DAT£ COMPLETm> 

014 
802265 

93.9 
6.1 
6.S 

1.27 

Ol I{-& A 

~~ 

I 

I 
B022'6 

93.1 
6J 
6.6 

1.31 

lll 'i-, ll 
~~, 

VWR 
10, 
CWlM:5 

I 

OUi 
D02267 

'4.0 
6.0 
6.4 

1.35 

D( &f-t( 

C,.,'1 
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PROJECT 

MOIS1UIW CONTBNT 
TOIII Solids,"• 
Moisture Collllll~ % wet 
Moi.Uure Content. % ary 

~~ staaclad .mits 

ROY F. WRSIDN, DIC. ENVIRONMF.NTAL 11:D1NOLOGV LARORATORY 

l-oo26-0I 

017 Oll 
BU2261 BO 69 

,._. 94.9 
,.2 S.l 

~-' S.J 

1.45 I I.ii I 
DC 7-:11\ nc 1-'i A 

Cnf '1 01~ 

MOIS1URB CON'TENT AND pH 

019 
80Z270 

9'.I 
5.2 
s.s 

1.36 I 
f>l. 1 -'i C 

CJ..r ~, 

802271 

94.3 
S.7 
6.0 

1.64 

Dt I - 'i 

~'( 

lUA 
RWF 

11.9 
18.1 
22.I 

1.10 

f)r I -4' 
u,11111 L( 

( Dllf) 

94.1 
5.9 ,.2 

I 1.62 
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{.;,)'1/J .. , 
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Iater-OIBce Memorandum 

PHOM: 

PR0,1:CT: 

SUUJEC::T: 

At:fJON: 

Rlllllell Frye .:151 
Penta Wood Products 

Geowhnk:alTadJIIRembl 

DATF.: 

W.O.NO.: 

··--· -·· 

21 Febnwy 1995 

UUC7-04(M)()l-0026-01 

Geotedmical testing results fm the Penta Wood Products project are an■c:hed. Twenty-four 
(24) soil samples, job number 9sm,coo6 were IUbmittcd to WESTON'• ~nmental 
Technology Laboratory (EU) OD 10 Febnwy 1995 for gcotedmical u:sting. Three (3) . 
randomly selected duplicate samples were also analyzed (project sample numbcn A02010, 
A02020, and A.02024, ~ sample numbeT 025, 026 811d an, respectiYely). 

"nle ,eotechnicaJ tests requested are presented in the attached amody t.nnsfer/wmk 
request. 

1be geotedurical tests performed including re ~~rence method and test number are presented 
in Table 1. 

, . 
lf you require additional information or have any questions. plcaae call me at (610r:701-
6173. 

RFWCM~IA-5!15 
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TaWel 
Geoteellalcal T-. Pafmmed, Ref'cewce Mdbodl 1111d T9lt N■mben ,.....,._... MaW1 TestN11111hen 

Nawral Moisture Coatmt D2216 27 

Soll pH D497, 27 
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~ REAC, Edison, NJ 
(908) 321...i\200 

, .. H .. 

EPA Comad 68-C4-0022 

SamDle Identification 
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PROJF.CT 
JOB NUMBER 
W.O.NUMBER 

MOISTIJRB CONTEN·r 
Total Solids.,% 
Moilblre CCllllelll, % wet 
Moi_,. COlltftl, % cky 

PURI.XU 

ROY F. WEsn,N, INC. ENVIRONMENTAL TECHNOLOGY LADOitATORY 

~ta Wood Producu 
95DlX006 
0JJ47-040-00l-0026-01 

OCH 
A.02001 

12.2 
17.I 
21.6 

I A-I-J 
c;.111 S'° 

002 
A.02002 

11.9 
II.I 
22.2 

,.)4 

MOISTIJIU: CON11:NT AND pH 

PROJBCT ANALYs1· RJA OVBNMODEL 
QA."QC ANAL YSf RWF OVEN I-·-· --~ lURI!, C 
DA TE RECEIVED OVUL19' DA Tl! COMPLET~l> 

003 007 
A0200J A.02007 

14.1 13.5 12.7 10.4 67.1 
15.9 16., 17.3 19.6 319 
11.9 19.1 20.9 24.4 49.1 

5.42 I 7.ll 1 1.1, 1 1.14 1 1.12 

IC. I - l 2.A1- J 2.l.l ... ) 3Al-3 

vn 
IOS 
IJJl)49S 

A0200I 

61.3 
ll.7 
46.4 

I '·" I 
3 81- J 

IJw:. 32.3 

f If • 7., 



PROJECT 
JOB NUMBER 
W.O.N 

1:::. sllDdanl UDD 

'.I.XU !- - - -

ROY F. WESTON, INC. ENVIRONMF.Nl'AL Tl!CINOI.C)()Y LABORArollY 

009 010 
A02009 A 10 

72.2 
27.I 
38.6 

I 7.17 I 7.17 

JC. 1-3 C/Al-3 

- - -

MOlmntB CONIENT AND pH 
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A lrl012 

71.1 7 .5 
21.9 24.S 
21.1 J2.4 

7.35 I 7.34 
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OVEN RATURE.C 
DAlli 11iD 

••• 
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64.1 
35.9 ,,., 

I ,l, I 
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I~ = 3'1,~ 

I" I 7. I 

- -
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AOlO S 
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7.53 
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Vft 
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P.ROJF.CI 
JOB NUMBER. 
W.O.NUMB61l 

MOISll.Ill CONTE.'l"I. 
TOCIJ Solids. % 

Moisture <.:oatelll. " wet 
Moisture c .. a. " c1ry 

llOY f. Wl!STON, INC. E~VIRONMEHTAl.1T.CHNOLOOY LABOIATOR.Y 

Palla Wood Procllacb 
9SOlX006 
0))47-040-001--0026-0I 

011 
A02011 

11.1 an 
11.9 11.4 
23.l 22.5 

6.67 6.4-1 

&61-3 

MOISTUIU! CONTENT AND pH 

PROJECT ANAL YSI 
QAIQC ANALYS'f 
DATE llECf.lVID 

a.13 15.6 
15.7 14.4 
11.7 16.9 

1 6.29 1 ,.1• 
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.,,,. . ·.~ , 
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OVfiHM<>DriL 
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6.52 6.17 

i"A I -3 ~ B t - l 

VWI 
105 
02/1419S 

AOZ024 
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22., 
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'7.04 I 
fC./·3 



ROY F. Wf~TON, INC. F.NVIRONMENTAL TECHNOLOG\' LABOllATOll\' 

MOISTURE co~ AND pH 

l'ROJf.CT PCDla Wood Prodllc:ls IROJ~l Al' ALYST IUA OVBNMODBL VWR 
JOB NUMBER 9502X006 QNQC ANALYST RWF OVEN TEMPEllAlURE_C lOS 
W. 0. NUMBlR 0)141-04('.001.0026-01 DA TE UCEIVIID OVI0/9, DATE COMPLETED CWlffl 

02S 
A02010 

MOISTURE CON'lliNT 
Total Solidi,% 72.2 "·' 11.l 
MoimnCalum.%wct 27.8 14 . .S 22.9 
Moillure CCIIM!t, % ch 31.5 11.0 29.1 
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I 
'.I.XLS ·- - - -·-- - - - - - - - - - - - - .. -



I 
fwf -, CLIENT/SUBJECT 

TASK DESCRIPTION ~ '.,,. ~ ., PREPARED BY t!_En DEPT DATE 

MATH CHECK BY DEPT DATE 

SHEET_of_ 

-----------~--- W.O. NO.-------

-~::;:..:.--:...;..__.;;.;~~--=-------TASK NO.----

APPROVED BY 

-, METHOD REV. BY DEPT DATE DEPT DATE 

-, P:!.v f. I~ 

-, /7. ( 

I 
2-2.,3 

3 3.3 .. I .. 

I '1 i( .. 4> 

.I ( '3 t,_., l 7 .. fo 

·1 7,oJ 7 

I 7 ,, . ( 
I ~ 2 ~- '1 

1· 
.I 
_I 
I 
I 
I 
I 

CCC\i\l 1,:,.n~•Cr'1 1A.5:115 



' 

)AM!ti 

0 -r 1-JA 
. 

i-18 

;-Jc.. 

'1-C.A J 

. '1-' G 
,_, C, 

1-~A 

1-'f 8 

' I 7-~ C, 

~ 
tr, ,-, 

U"II', .. 

OL l - 3 4 

/-'!,t, 

1-J (.. 

'1-,A 
~ _, /J 

"f,, c... 

7-i A 

7-1 tS 

7 -1 c. 

D c., I -~ 
. -~ 

1/, ~ 

i1,1 

{b/; 

/~.,D 

i7, t 
Ii,~ 

(,. '1 

(1, 1-

r, ... ,_ 
(1 . .., 

( t., I 

, .,,,s(;u, 
' 

1-~ 

3.s 
~ .., ., ~ 

"3.t 

\f .1 
"'3~ 

) 3 

1 .. iJ 

J. t 

, ,, 
-, ,,~ 
g,) 

(.,(. 

81 3 

f,1 

i, 1,.. 

7.1 

~1., 

., -~ 

j,2-
' 

' 
'r. r/t,f. 

'I, 1 

f,J 

f,3 

j,) 

i, 3 

ti 8 

,. -, 
f,J 

1 ,(., 

C,' 

I 
-1· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 
I 
I 
I 
I 



-, 
··1 

~, 
-, 
-, 
-~I 
I 
I 
_I 
_I 

I 
I 
_I 
.I 

___ I 
I 
I 
I 

Inter-Office Memorandum 

TO: 

FROM: 

PROJECT: 

SUBJECT: 

ACTION: 

Mike Mohn 

Penta Wood Produ~ 

Geotechnical Testing Results 

DATE: 

W.O.NO.: 

10 April 1995 

03347-040-001-0006-01 

Geotechnical testing results for the Penta Wood Products project are attached. Twenty­
Seven (27) soil samples, job number 9503X006 were submitted to WESTON's 
Environmental Technology Laboratory (ETI..) on 16 March 1995 for geotechnical testing. 

The geotechnical tests requested are presented in the attached custody transfer /work 
request. 

The geotechnical tests performed including reference method and test number are presented 
in Table 1. 

If you require additional information or have any questions, please call me at (610) 701-
6173. 

c: \ wpS 1 \potedl \ratmpl.mcm 04/10/95 

I RFW 04-08-004/A-5185 



Table 1 
Geotedmical Tests Performed, Reference Metbods and Test Nambers 

Test Parameter Method1 Test Numbers 

Natural Moisture Content D2216 22 

Soil pH D4974 22 

I 
.I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
""· 

I 
I 

AD analytical mctbods dcrMd hom the Annual Book oC ASTM Srudard&. Senion 4, Volume 4.08, Soil and Rock; Buildin& I 
5tma; GeolUlila,, Amcriam Society oC TClliq Matcria11, Pbiladdpbia. PA. 1991 umca norecl atbcnri1e. 
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· REAC, Edison, NJ 

($108) 321-4200 
EPA Contract 68-C4-0022 
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PROJECT 
JOB NUMBER 
W.O. NUMBER 

SAMPLE DATA 
ETL Sample Number I 
Project Sample I. D. I 

MOISTURE CONTENT 
Total Solids, % 
Moisture Content, % wet 
Moisture Content, % dry 

pH 
pH, standard units 

PORI.XI.S 

ROY F. WESTON. INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

Penta Wood Products 
9503X006 
03347-040-001-0026-0 I 

001 I 
AO2936 I 

82.7 
17.3 
21.0 

5.31 

IAI--J 

~L 

002 I 
AO2937 I 

82.5 
17.5 
21.2 

5.07 

1/ll-J 

(1. ( 

,.2, 

MOISTURE CONTENT AND pll 

PROJECT ANAL VST RJA OVEN MODEL 
QA/QC ANALYST RWF OVEN TEMPERATURE, C 
DA TE RECEIVED 03/16/95 DA TE COMPLETED 

003 I 004 I 005 I 006 I 007 
AO2938 I AO2939 I AO2940 I AO2941 I AO2942 

82.3 77.8 77.2 78.0 68.9 
17.7 22.2 22.8 22.0 31.1 
21.5 28.5 29.5 28.2 45.2 

5.10 5.89 6.00 5.82 6.83 

/C.,1-J lA , ... .3 2.Bl-3 2l 1- J JA , .. 3 

VWR 
105 
04/04/95 

I 008 

I AO2943 

65.9 
34.l 
51.8 

6.90 

381-J 

IJw i.- 3 3. I 

fll ~ '-·· 'i'J' . 
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ROY F. WESTON, INC. ENVIRONMENTAL TECIINOLOGV LABORATORY 

PROJECT Penta Wood Products 
JOB NUMBER 9503X005 
W.O. NUMBER 03347-040-001-0026-0 I 

SAMPLE DATA 
ETL Sample Number T 009 I 010 I 
Project Sample I. D. I AO2944 I AO2945 I 

MOISTURE CONTENT 
Total Solids, 'lo 66.0 75.3 
Moisture Content, % wet 34.0 24.7 

Moisture Content, % dry 51.4 32.8 

pH 
pH, standard units 6.82 6.03 

3l 1-3 f.{,4,1-3 

--•F- - ··-' - - -

MOISTURE CONTENT AND pH 

PROJECT ANAL VST RJA 
QA/QC, ANAL VST RWF 
DA TE RECEIVED 03/16/95 

011 I 012 I 013 
AO2946 I AO2947 I AO2948 

73.9 73.I 66.3 
26.1 26.9 33.7 
35.2 36.1 50.9 

6.30 6.29 7.41 

"tc.1-J SA l'J 

- - - - -

OVEN MODEL 
OVEN TEMPERATURE, C 
DATE COMPLETED 

I 014 I 
I AO2949 I 

63.8 
36.2 
56.8 

7.67 

Iii,, -, J'. I 
f It- =- 7. fo 

- .. 

015 
AO2950 

61.5 
38.5 
62.5 

1.65 

S<., ,-, 

-

VWR 
105 
04/04/95 

I 016 
I AO2951 

77.7 
22.3 
21.8 

6.53 

- .. -
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PROJECT 
JOB NUMBER 
W.O. NUMBER 

SAMPLE DATA 
ETL Sample Number 
Project Sample I. D. 

MOISTURE CONTENT 
Total Solids, % 
Moisture Content, % wet 
Moisture Content, % dry 

pH, standard units 

PORI.XIS 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

Penta Wood Products 
9503X005 
03347-040-001-0026-0 I 

I 017 I 018 

I AO29S2 I AO2953 

79.9 80.2 
20.I 19.8 
25.2 24.7 

6.48 6.38 

1,/31-1 foC f-J 

MOISTURE CONTENT AND pit 

PROJECT ANALYST RJA OVEN MODEL VWR 
QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 
DATE RECEIVED 03/16/95 DA TE COMPLETED 04/04/95 

I 019 I 020 l 021 I 022 I 023 I 024 

I AO2954 I AO2955 I AO2956 I AO2957 I AO2958 I AO2959 

82.9 84.0 80.6 74.4 75.6 76.8 
17.1 16.0 19.4 25.6 24.4 23.2 
20.7 19.1 24.1 34.4 32.3 JO.I 

6.31 6.47 6.29 6.63 6.77 7.09 

71>1-'} iC,-'} ~A,_., 

~--- 17,( 

f" ~ '.< 

fl. /- J 

tJw ~ i 1. '1 

/N ~ t, I g 



ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

MOISTURE CONTENT AND pH 

PROJECT Penta Wood Products PROJECT ANALYST RJA OVEN MODEL VWR 

JOB NUMBER 9503XOOS QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 

W.O. NUMBER 03347-040-001-0026-0 I DA TE RECEIVED 03/16/95 DATE COMPLETED 04/04/95 

SAMPLE DATA 
ETL Sample Number I 025 I 026 l 027 I I I I I 
Project Sample I. D. I AO2945 Dup I AO2955 Dup 1 AO2959 Dup I 1 I . I I 

MOISTURE CONTENT 
Total Solids, 'lo 73.6 84.3 76.4 

Moisture Content, o/o wet 26.4 IS.7 23.6 

Moisture Content, % dry 35.9 18.6 30.8 

I:~. standard units 6.0S 6.46 7.09 

------- ..... ~;--
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lnter-Olfice Memorandum 

TO: 

FROM: 

PROJECT: 

SUBJECT: 

ACTION: 

Mike Mohn 

R~ll Fr§; ~> 

Penta Wood Products 

Geotecbnical Testing Results 

DATE: 

W.O.NO.: 

10 April 1995 

03347-040-001-0006-0l 

Geotechnical testing results for the Penta Wood Products project are attached. Twenty-Two 
(22) soil samples, job number 9503X005 were submitted to WESTON's Environmental 
Technology Laboratory (ETI..) on 16 March 1995 for geotechnical testing. 

The geotechnical tests requested are presented in the attached custody transfer /work 
request. 

The geotechnical tests performed including reference method and test number are presented 
in Table 1. 

If you require additional information or have any questions, please call me at (610) 701-
6173. 

c:\wpSl \gcotcch \res1mpl.mcm 04/10/95 

I RFW 04-08-004/A-S/85 



Table 1 
Geoteebnical Tests Performed, Reference Methods aad Test Numbers 

Test Parameter Method1 Test Numbers 

Natural Moisture Content - D2216 22 

Soil pH D4974 22 

I 
___ .,, 
1· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

All aaai,ticaJ met.bods clcriwed from die Annual Boot ol ASIM Sludards, Sccliaa 4, Volume 4.(8, SoiJ and Rock; Building I 
Saws; C-eo«cdila., Americu Soae,y ol T C11U11 Maraia1s. PbOttdclpllia, PA. 1991 lllllea DOtCid otbawilc. . 

I 



- - - - - - - -------- -
., REAC, Edison, NJ 

(908) 321-4200 Project Name: ·7 · 
~••v"• ~~c.~~ -
Project Number: ~ \ faJ-.. ~I 

- - -· fwll I frl. 

099I1.i EPA Contract 68-C4-0022 No: 

1so3)<00r 
~r:~ 

RFW Contact: ~ _ Phone _ Jet-l(Uld 
SHEET No._!_OF j_ 

Analyses Requeeted Sample Identification 
REAC I Sample No. Sampllng LocaUon Matrlx Date t:ollKtad I of loalN Contalne,,- _____ tJH ~ -- -.J,,re,, J 

, n11t r◄.'otZJf11 >7 I- ~a,"11', I ll r / 

' ., o~ L' OC-'t • , ' 11 '1,, 1 l'n#fl.-; I 

, nl~ J'otv.J 41 'IXJ-J(, ... ,,,,, I ~ 
01<1- aatv, - DC 'ff,Rl'»1m I 

/I Al~ ,/l01Vt f Dl, 1-: ~ AA,.;,,,. I 
✓ IJ/f. !lot~, 7 ~ ';-G, C/:,4/ffl.r" I 

SD - Sediment PW - Potable Waler 
OS - Orum Solids GW - Groundwater 

SW - Sulface Waler 

S­
W-
0-
A-

FOR SUBCONTRACTING US 
DL - Drum Liquids 
X - Other SL • Sludge 

~•Hnqul•l_!ed a, Data Recalv~Br ttem~•,•on -
io I tfJ1t.lu 1.J LJ,:. - u.. ,,- ( r("ff fll. ,- -"-

, . , , 

Date Time ltem.ntenon 

11//tb.,. ,. 

FROM CHAIN OF 
CUSTODY# 

Rellnqut1hed a, Date Received Br 

GJ~ 1-ttfi: ..:£,.4.#.."'-' . 
Date 

lr-"·ir 

Time 

9.:i• 

11/11 



PROJECT 
JOB NUMBER 
W.O. NUMBER 

SAMPLE DATA 
ETL Sample Number 
Project Sample I. D. 

MOISTURE CONTENT 
Total Solids,% 
Moisture Content, o/e wet 
Moisture Content, % dry 

pH 
pH, standard units 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

Penta Wood Products 
9503X005 

I 
I 

03347-040-001-0026-0 I 

001 
802235 

10.3 
19.7 
24.S 

1.56 

or 1-lA 
U,"1' !" 

I 002 

I 802236 

81.1 
18.9 
23.4 

8.50 

I 
I 

MOISTURE CONTENT AND pH 

PROJECT ANALYST RJA OVEN MODEL VWR 
QNQC ANALYST RWF OVEN TEMPERATURE, C 105 
DATE RECEIVED 03/16/95 DATE COMPLETED 04/04/95 

003 I 004 I oos I 006 I 007 I 001 
802237 I 802231 I 802239 I 802477 I 802471 I 802479 

81.0 82.2 12.1 12.6 12.1 12.1 
19.0 17.8 17.9 17.4 17.2 17.2 
23.4 21.6 21.8 2l.l 20.1 20.8 

8.57 1.33 8.30 8.20 7.71 7.17 

Dr 7-1,1 · Dr 7-'I 0 

- - .,. - - - - - - -



PROJECT 
JOB NUMBER 
W.O. NUMBER 

SAMPLE DATA 
ETL Sample Number 
Project Sample I. D. 

MOISTURE CONTENT 
Total Solids,% 
Moisture Content, % wet 
Moisture Content, % dry 

pH 
pH, standard units 

PORI.XLS 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

Penta Wood Products 
950JX005 

I 
I 

03347-040-001-0026-01 

009 I 
BO2480 I 

82.6 
17.4 
21.1 

7.94 

o, 7-1 C-

010 
BO2481 

81.5 
18.5 
22.7 

8.54 

nr, -1 
u-,rl'e, 

MOISTURE CONTENT AND pH 

PROJECT ANALYST RJA OVEN MODEL 
QA/QC ANALYST RWF OVEN TEMPERATURE, C 
DA TE RECEIVED 03/16/95 DATE COMPLETED 

I 011 I 012 I 013 I 014 I 015 

I BO2482 I 802483 I BO2484 I 802485 I 802486 

96.5 96.5 96.7 96.2 95.9 
3.5 3.5 3.3 3.8 4.1 
3.6 3.6 3.4 4.0 4.3 

8.43 8.34 8.30 8.30 8.32 

fll l-l!l oc.,-3s /)t 1-1 L 

~-~ -.... 

VWR 
105 
04/04/95 

I 016 
I 802487 

96.2 
3.8 
4.0 

8.38 

D(. 'f-, c.. 



ROY F. WESTON. INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

MOISTURE CONTENT AND pH 

PROJECT Penta Wood Products PROJECT ANALYST RJA OVEN MODEL 

JOB NUMBER 9503X005 QA/QC ANALYST RWF OVEN TEMPERATURE, C 

W.O.NUMBER 03347-040-001-0026-0 I DA TE RECEIVED 03/16/95 DATE COMPLETED 

SAMPLE DATA 
ETL Sample ,Number I 017 I 018 I 019 I 020 I 021 I 022 I 
Project Sample I. D. I 802488 I 802489 I 802490 l 802491 l 802481 Dup I BO2491 Dup I 

MOISTURE CONTENT 
Total Solids, o/o 96.7 97.0 96.9 97.0 81.4 96.8 

Moisture Content, o/e wet 3.3 3.0 3.1 3.0 18.6 3.2 

Moisture Content, o/o dry 3.4 3.1 3.2 3.1 22.9 3.3 

pH 
u:P;.:H!.:, s:.:.:ta:;.;.nd;;.;.a;..:rd;..;u;;..na~·ts __ L-_8_.44.;__---JL.-__,;,8_.3_4 _ _._ __ 8_.6_1 8. 70 

Ol 1-1 ,q IJl 1-f/1 {)(-,-fl Dl ,-1 

8.55 

or,-, 
t,pf' 

8.68 

br 1-1 
UA7' r u--,<"" 

VWR 
105 
04/04/95 

I 
I 

- - ·'- - - - - - - - - - - - - -: _, -) -I 



PIie 9/11/95 10122/95 11128195 01m3/95 2/8195 3/14195 - Min I Max I Avg Mn I Max_~_ Mn l Max l Ava Min I Max I Avg Mn I Max I Avg Mn I Max I Avg 
1 ND ND ND 13.1 14.0 13.8 10.1 10.4 10.2 4.4 5.5 5.0 8.4 9.1 8.8 18.5 18.8 11.7 
2 ND ND ND 13.5 14.1 13.7 14.0 14.0 14.0 7.5 8.3 7.9 11.3 12.2 11.8 17.3 18.4 18.1 
3 ND ND ND 12.4 13.8 13.3 12.7 12.7 12.7 4.2 4.2 5.4 10.5 10.4 10.5 18.4 17.1 18.9 
4 ND ND ND 12.7 14.1 13.8 11.7 11.7 11.7 4.8 5.7 5.2 8.1 8.5 8.3 14.3 15.1 14.9 

5 ND ND ND 12.1 13.4 12.8 14.8 14.8 14.7 7.8 8.2 7.9 10.7 11.2 11.0 15.7 18.9 18.5 

8 ND ~D ND 12.3 13.2 12.8 13.7 13.9 13.8 8.0 8.5 8.3 10.2 10.9 10.8 15.9 1~.1 18.0 

7 ND ND ND 12.0 13.0 12.8 10.9 11.1 11.0 7.1 8.2 7.5 11.7 12.2 12.0 15.7 18.0 15.9 

8 ND ND ND 12.4 12.9 12.7 13.3 13.7 13.5 8.5 7.1 8.8 7.8 8.3 8.0 14.4 15.3 14.8 

Big Ambient ND ND ND 12.3 13.8 13.2 11.0 12.4 11.8 7.0 17.1 12.2 -2.8 14.8 7.5 12.7 21.9 15.7 

utslde Amble ND ND ND ND ND ND ND ND ND -19.3 -11.0 -18.0 -17.7 -5.9 -10.7 9.1 14.5 12.3 

026-temp.wk4 



tempwlc4 , ___ - - - -

1'1194 1'1195 1'1191 1'1197 1'1191 -~ CMIIIIIAINlll!t 
1ib1 Ma A"I -. .,._ A"I Min .,._ A"I -. .,._ A"I -. Ma A.. .._. Ma A"I -. Ma A-a 
~ fl) ~ fl) ~ ~ ~ fl) ~ ~ fl) ~ ~ ~ fl) fl) fl) fl) fl) fl) fl) 

11 n ·• 53 11112 121 u, 11.a 11.10 us 1u1 11 52 u1 1:n1 11 11 .s1, 15 11 .. 11 131 1114 11 12 .., .., .., 
fl) fl) fl) ~ ~ fl) ~ fl) fl) fl) fl) fl) fl) fl) fl) fl) fl) fl) fl) fl) fl) 

3.399 -102 5214 -154 Ul 7.43 7.11111 7.2 11 7.4'5 1.21 7.29 1113 5.11 US 1.108 1.12 1352 1131 -221 -112 -204 
1054 -113 0 -3111 107 112 1011 10.2 101 1051 11.7 121 1UI 11 13 IOI -21 10 7.54 -11.1 -H -10.7 

fl) fl) fl) fl) fl) fl) fl) fl) ~ fl) fl) fl) fl) fl) fl) fl) ~ ~ fl) fl) fl) 

- - - - - - - - - - - _, 
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-I 
-1 
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I· 
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J 

Z.JJ. i) -· '1,/..)._ -· .. ·- - ----· .. L(. } __ - ---- -·-·- -
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'1 Z..i-. ' , 2--i. t,) 2_'1-' .. 27 .. r ___________ 

r 37.0 ) '3 r." > 3 t,J. ... ··---~ Jr._() - ---

' 2 7. I J i...t..'1, ir .. , 2.'-,. 1 

1 z. 2.. 3 ) 2,1. 7 1 22 .. > 2 l.. 2. 

i 2.'1. l. , z '1. 2. ) Z.3. 47 2. 1. I 

~ l,,J - I 1.' . (_ 
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