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Technology, Inc. 

Ms. Jennifer Tobias 
Bureau for Remediation & Redevelopment 
Wisconsin Department of Natural Resources, Northeast Region 
Oshkosh Service Center 
625 East County RoadY, Suite 700 
Oshkosh, WI 5490 1-9731 

RE: Response to Remedial Design Report Review Comments 
Former Manufactured Gas Plant (MGP) 
337 Water Street, Appleton, WI 
WDNR ERP Case # 02-45-000042 
FID #445033380 

Dear Ms. Tobias: 

July 15, 2003 
(1508) 

R +R-OSH RECEIVED 
JUL 1 6 2003 /tu1 TR CKED f3 ,· '19 REVIEWEDQ/fr 

On behalf of We Energies, this letter is in response to your above referenced report review 
comments and to provide you with additional information that was not available at the time the 
Remedial Design Report was submitted. Included within this addendum is a discussion of the 
following: 

• Thermal Treatment Performance Standards; 

• May 20 and 23, 2003 Email Comments; 

• Miscellaneous Comments - May 29, 2003 Conference Call; 

• Free Cyanide -June 9, 2003 Email Comments; 

• Update to the ISS Treatability Study for We Energies Former MGP Site in 
Appleton, WI; 

• Area of Contamination Policy - June 23, 2003 Email Comments; and, 

• Schedule. 

Thermal Treatment Performance Standards 

The following comments followed by responses or clarifications correspond to the item numbers 
listed in your email dated May 20, 2003: 

1. Comment: "On page 3-3, the second bullet states that the presence of the 
monolith beneath thermally treated material will "substantially reduce surface 
water infiltration through thermally treated material to groundwater." While this 
may be the case, the water has to go somewhere. A flow through to the Fox River 
will likely be the default route of surface water through the thermally treated 
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material and backfill once it hits the monolith. Will the monolith be pitched to the 
Fox River?" 

Response: The primary pathway for surface water infiltration through the 
thermally treated maten will be to the Fox River Canal. Based on the bench 
scale testing data obtained to date indicating low permeabilities for the material 
treated via in-situ stabilization/solidification (ISS) in the range of 1 X 1 o·7 to 1 X 
1 o·9 em/sec, the groundwater pathway for surface water infiltration is considered 
effectively mitigated. To direct surface water runoff from the ISS monolith, the 
monolith surface will be sloped to the Fox River Canal. 

2. Comment: "On page 3-4, the first paragraph states that the site-specific residual 
contaminant levels (SSRCLs) calculated for this site (proposed in Table 8) are 
"also anticipated to be protective of surface water." Since it is most likely that the 
surface water infiltrating through the thermally treated material and backfill will 
end up in the Fox River, you need to be sure that the SSRCLs are protective of 
surface water. Has this been investigated or calculated or discussed with anyone 
in Water Quality Section in Madison? 

Here is a contact: 

James W. Schmidt - WT/2 
Water Quality Standards Section 
DNR Bureau of Watershed Management 
phone # (608) 267-7658 

I also note that in the report by Williams Environmental Services, Inc., page 2, 
there is no performance criteria for total P AHs for the ISS bench scale treatability 
test. Performance criterion for both total PAHs and benzo(a)pyrene should be 
obtained from Jim Schmidt." 

Response: The pro osed treatment standards were reviewed with Mr. Jim 
Schmidt of the W_.IJNR's Water Quality Standards Section during a conference 
call with We Energies an RT on July 14, 2003. Following review and 
discussion of the proposed site operations, Mr. Schmidt indicated that his greatest 
concern is for P AH toxicity to human health; owever, he saw no reason at this 
time not to proceed with the current standards. As part of the overall discussion 
of the proposed remedial program, it was also emphasized that no thermally 
treated material would be placed in direct contact with the river, a portion of the 
material would be amended with organically rich compost and the entire site 
would be covered with a layer of im orted fill to provide a direct contact barrier. 
Finally, initial post treated soil analytical data will be reviewed with Mr. Schmidt 
to confirm surface water considerations for beneficial reuse of the treated material 
as backfill. 
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v.JI � ( e < \.-) J.;'r-D\ ,,...o> With regards to total PAH and benzo(a) pyrene performance standards for the ISS 

c::_ \-O \\ \ .  0, "'S · bench scale testing 14- and 28-day leachability data are attached (Appendix A). 
0 X:; S J- To date, the 28-day leachate results of Mix esign 6 meet the WPDES General \? Permit Limits for Discharge from Remedial Action Operations (Appendix A, 

o.S Table 15). The results of these test results are further discussed below. Pending -:[0c..\;.J�&' ra-r the results of the final leachate samples, Mr. Jjm Schmidt (WJ)NR) may be 
c_o'A.; 01r contacted to obtajn performance criteria for total A�s and benzo(a)pyrene, as 

( 1 ' • r, • necessary, before ISS construction begins. vP ->,!)� � 
( I 

< e..-�Jl 
3. Comment: "On page 3-4, 50 ppm for total P AHs as a SSRCL are proposed and 

according to text in the first paragraph are to apply to the groundwater pathway 
and also be protective of surface water. The comment on surface water is listed 
in item #2 above." 

.\nAccording to the PAH Guidance, an SSRCL of 3.9 ppm for total PAHs in an 

r o \; industrial setting or 0.16 ppm in a non-industrial setting is appropriate for direct 
r-0-\' contact only and a SSRCL for total P AHs should not be considered for the 

0\ ('f) r . groundwater pathway. 
o.. l� .s (I 
y 't'�� ..) 

Response: Please see responses to comments numbers 1 and 2. A performance 
standard consisting a a direct contact barrier an ·nstitutional controls will be 
implemented to contra any potential for direct contact exposure. Total AHs 
would only be considered for the surface water pathway. 

' fo-,r O..vJ 

4. Comment: "On page 3-5, a treatment performance criterion of 400 ppb is 
proposed for benzene. It is also stated that this number, "has historically been 
demonstrated to be technically achievable." Data needs to be submitted to 
support this statement. Also, although this value may be technically achievable, 
is it protective of groundwater and surface water?" 

Response: The treatment erformance criterion of 400 )lg/1 has previously been 
approved by the WDNR at three MGP sites in northeast Wisconsin (Sheboygan, 
Oshkosh and Green Bay). Concentration ranges previously achieved at the Green 

Bay site have ranged from less than 200 to greater than 300 )lg/kg. Post treatment 
concentratjons may be influenced by the relative percentage of coal fines present 
in the pre-treated soil that could make achieving lower level concentrations (less 

than 200 )lg/kg) difficult. It is anticipated that average concentrations at the 

Appleton site will be in the range of 200 )lglkg. Given that following ISS the 
groundwater pathway will no longer be a significant consideration, benzene will 
be assessed with respect to being protective of surface water and, as previously 
indicated, was reviewed with Mr. Schmidt during the July 41h conference call. 
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5. Comment: "On page 3-5, the EPA Site Screening Levels (SSLs) for naphthalene 
is referenced. The EPA SSL is 4,000 ppb for naphthalene with a dilution 
attenuation factor of I (appropriate where little or no dilution takes place such as 
shallow water tables). This is the proposed number listed in Table Wisconsin 
uses different target hazard quotients and target cancer risks than EPA and are 
detailed in s. NR 720.19, WAC. You need to apply the specified THQ and TCR 
to the EPA SSLs. We also have to correct for the Preventive Action Limits in 
Wisconsin. Please reference Determining Residual Contaminant Levels Using the 
EPA Soil Screening Level Web Site, RR-682. Page 5 explains that naphthalene is 
handled slightly differently because the ES is not the same as the health-based 
limit. An example is shown on page 18. Using the soil screening web site, an 
RCL of 175 ppb is calculated for naphthalene. 
DAF =l 
f(oc) = 0.001 
L(water)/L(soil) = 0.2 
dry soil bulk density = 1.5 kg/L 
soil particle density= 2.65 (kg/L) 
calculated soil screening level = 1.6 ppm 
HBL = 7.3E-Ol mg/1 = 0.73 mg/1 = 730 ug/1 
PAL= 8 ppb 
So 1.6 ppm x (8/730)= 0.175 ppm or 175 ppb when using a DAF of I. 

cY This is the kind of information I need to know to approve any SSRCLs (in 
\..;y ) · addition to the protection of surface water calculations)." 

'{" � ,r 

A 0 cl l Response: With the exceptions of naphthalene and benzene, performance 
,.. s:} c 

standards presented in the design report are based on WDNR regulatory guidance .J 
levels protective of the groundwater pathway. As indicated in the response to 

. \-- � "7, 
comment no. 2, the proposed napthalene performance standard of 4 mg/kg was 

� �<0-.ft reviewed with Mr. Jim Schmidt during the July 14th conference call. ().-\" Q Itt; (\o+ Gs�d. 
May 23, 2003 Email Comments 

The following comments were taken directly from the text of the May 23rd e-mail: 

1. Comment: "In reading through the report, I see that an air monitoring plan will 
be submitted at a later date as an addendum. Please note that this addendum is 
needed before I can give a final approval of the remediation plan." 

Response: An air monitoring plan was forwarded to your attention on July 2, 
2003. 
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2. Comment: "Also, communicating health issues, covering the old third Ward and 
a 24 hour hotline were not discussed in the community relations section 5.1.3" 

Response: A community relations plan addressing these issues was forwarded to 
your attention in June 2003. 

3. Comment: "The proposed groundwater monitoring program, referenced in 
Section 6.3.1, should also be submitted prior to final approval of the remedial 
action." 

Response: A revised Section 6.4 of the Reme ia Design Report that includes an 
ex anded groundwater monitoring plan is provided in A endix B. 

Miscellaneous Comments -May 29, 2003 Conference Call 

These comments were received during the May 291h conference call between you, Mr. Mark 
Collins of We Energies and Mr. Chris Robb of NRT: 

• 

• 

• 

• 

Landfill manifest for 2002 site investigation soil disposal is attached (Appendix 
C) . 

Tables and figures missing from Appendix E 1 of the Remedial Design Report are 
attached (Appendix D). Please note Table 5- - Soil .QH Titration !est as listed in 
the Table of Contents of Geo-Cleanse International, Inc. Bench Scale Test Report 
is not included and/or mentione in the re ort . 

Appendix B Gas Holder Foundation Plan reads "The Milwaukee Electric 
Railroad and Light, Showing Gas Holder Foundation for 500,000 cu. ft. Gas 
Holder, Location Appleton Gas Plant." 

Copies of Appendix M analytical sheets are provided in a separate transmittal for 
the WDNR files. Please note November 13, 2002 analytical reports on the CD, 
which was provided in the Remedial Design Report, are incorrect. The attached 
(Appendix E) version of November 13, 2002 analytical reports are the correct 
version, which were incorporated in the summary tables (Tables 4, 5 and 6) of the 

'o ;� Remedial Design Report. (\.)Q;.G rP 8 
The data provided in Table 6 have been checked and are listed as milligrams per 

f�(pp.L liter (mg(L) for the NR 140 ES, PAL and reported analytical results. App�<.. c�. 
; r ;;(_ � , s • c).Q.. Copies of the laboratory analytical reports for treatability samples COMP-1 and 

f.S r e.a- c'f-n1 1 COMP-2 provided in Table 2 of the Remedial Design Report are attached 

\'if \ � (Appendix F). 

� v)t\'P • ('0 
cce..l._c_ <'I \err-

( .) .) r<' � c}..Q. 
G{QO c.y 

Sulfur dioxide will be sampled continuously from the thermal oxidizer stack on 
the thermal treatment plant. The WDNR has requested this in other thermal 
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• 

• 

desorption air emission permits to verify sulfur concentrations do not exceed 
conditions above the air quality limits for sulfur dioxide . 

Page 3-14 Section 3.2.4, the first buiiet on the page should read "Low 
permeability conditions wili be achieved that wiii effectively mitigate 
(stabilize/solidify) the continuing source of impacts (Treatment Zone 2) to the 
lower tiii groundwater and establish conditions conductive to natural attenuation 
in lower tiii groundwater . 

Page 3-15 Section 3.2.6 should read " rior to fUll sea e SS construction at the 
site, a pilot scale evaluation will be performed to confirm the selected design 
parameters for the ISS mix design. The pilot scale wiii be performed in 
Treatment Zone 2." 

Page 6-3 reference to Section 3.1 in third paragrap should be removed. Section 
3.1 does not refer to arsenic impacted material at the site. 

• o'l... Groundwater progress reports including Form 4400-194 wili be submitted semi
-""'s. \<\ 0--n(\.00\ �5 annually after ISS construction is completed. Please reference the replacement 
u .:::. {e�« Section 6.4 for the Remedial Design Report for further details (Appendix B). 
�co5<e.S. '14'� · • 0c._ �0\..)\..st �c s \o \;:,.Q. �� dx;l Q.. ...o d. 

Free Cyanide- June 9, 2003 Email Comments 

The following comments and responses correspond to your email dated June 9, 2003: 

1. 

2. 

Comment: " .. free cyanide can be determined by using the ligand exchange 
method (Method OIA-1677) [The ligand exchange method does not take into 
account cyanide from iron cyanide, which is generaiiy insoluble anyway]." 

Response: For future groundwater monitoring events, we propose analyzing the 
groundwater samples for cyanide using Method OIA-1677 - "Available Cyanide 
by Flow Injection, Ligand Exchange and Amperometry". This method is for 
determining available cyanide and not "free cyanide" in that it wili include the 
cyano-complexes that are dissociated by weak acid. We understand this is the 
best currently accepted method for comparison to the NR 140 ES for cyanide and 
addresses interferences by other methods. However, We Energies will continue 
to evaluate using other analytical methods as they are developed such as the 
Microdiffusion Method for determination of free cyanide (excludes weak metal 
complexes) which is currently undergoing method validation testing for EPA 
approval. 

Comment: "Total cyanide is a measure of the iron cyanide, the cyanide salts 
[weak metal complexes], and hydrogen cyanide, which is very volatile. Basically, 
free cyanide concentration can be determined by subtracting the weak, acid 
dissociable (W, AC) cyanide concentration (which is comprised of cyanide salts 
and iron cyanide) from the total cyanide concentration." 
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Response: We concur with the general definition of total cyanide. However, the 
second sentence misstates the definition of the weak acid dissociable (WAD) 
analysis. The analysis specifically excludes iron cyanide complexes as they are 
dissociable only by strong acid. If you subtract the WAD cyanide from the total 
cyanide concentration, the resulting concentration represents the iron cyanide 
complexes plus the portions of the available metal cyanide complexes that have 
higher stability constants. Concentrations of "free" cyanide would not be 
included in this number. A more accurate approximation would be to compare 
the existing WAD cyanide data for the Appleton former MGP site to the NR 140 
enforcement standard (ES) as a conservative estimate of "free" cyanide. This is 
because "free" cyanide (cyanide ion (CN") and hydrogen cyanide in water 
(HCNaq)) is a portion of the WAD cyanide concentration. Further background 
and references as to the various definitions is provided below. Updated 
groundwater data Table 6 to reflect this comparison is included in Appendix G. 
The following summarizes definition of cyanide species: 

Total cyanide consists of: 
• strong acid dissociable species (iron-cyanide complexes); 
• available cyanide species (cyanide ion (CN"), hydrogen cyanide in water 

(HCNaq); and, 
• cyano-complexes of zinc, copper, cadmium, nickel, mercury and silver. 

Weak acid dissociable (WAD) cyanide consists of: 
• a portion of the available cyanide range; 
• cyanide ion (CN"), hydrogen cyanide in water (HCNaq); and, 
• cyano-complexes of zinc, copper, cadmium, nickel, and silver. 

Free cyanide consists of: 
• cyanide ion (CN"); and, 
• hydrogen cyanide in water (HCNaq)-

It is important to recognize that unlike the definition of "free cyanide", WAD 
cyanide refers to those cyanide species measured by specific analytical 
techniques. These definitions are discussed in detail in the documents provided in 
Appendix H that include: 

• Method OIA-1677 Available Cyanide by Flow Injection, Ligand 
Exchange, and Amperometry. USEPA (EPA-82 1-R-99-0 13), August 
1999; and, 
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• Cyanide Facts: Cyanide Sampling and Analytical Methods for Gold 
Mining. International Cyanide Management Institute, May 2002. 

In addition, the Electrical Power Research Institute (EPRI) in their recent June 
2003 MGP forum, hosted a number of presentations on the subject of dissolved 
cyanide classification, interpretation, and method of analysis 
optimization/validation. The presentations provided excellent discussion and 
graphics depicting the classification of dissolved cyanide compounds and how the 
ranges of cyanide complexes relate to total cyanide in terms of their respective 
stability constants. We are currently in the process of obtaining permission to 
provide such information to the WDNR for your future reference. 

Update to the ISS Treatability Study {or We Energies Former MGP Site in Appleton, WI 

Since submittal of the Remedial Design Report on April 30, 2003, the Treatability Study for We 
Energies Former MGP Site in Appleton, WI (LSS study) has been updated with additional 
unconfined compressive strength (UCS) and hydraulic conductivity data that further confirms the 
basis for the in-situ stabilization/solidification (JSS) preliminary design parameters provide in 
Section 3.2.4 of the Remedial Design Repor . A copy of the updated study is enclosed for your 
review {Appendix A). 

In addition, the first two leachate intervals from the secondary assessment portion of the ISS 
study are included within the updated report. The results of the 28-da� leachate samples 
collected from Mix Designs 5 (G6733-5) and {G6733-6) meet each of the performance criteria 
IJro osed in Table 1 of the ISS study with the exception of total PAHs and benzo(a)pyrene 
{Table 15 and the ANS 16.1 (modified) Leaching Procedure table). The 28-day leachate results 
of Mix Design 5 for several of the P AHs regulated by the WPDES General Permit for Discharge 
from Remedial Action Operation (WI-0046566-4) have been detected above the effluent limit for 
P AHs provided by this permit. The 28-day leachate esults of Mix Design for each of the 
PAHs regulated by the WPDES General Permit for Discharge from Remedial Action Operation 
(WI-0046566-4) have not been detected a the stated evel of detection (LOD). 

Mix Design 6 already achieves the ISS performance criteria for leaching within 28-days although 
the criteria was set for 90-days. Based on this data, the leaching performance of Mix Design 6 
further confirms the design basis for implementation of ISS at the site. The leaching 
performance for Mix Design 5 is expected to improve at 90-days and the data will be forwarded 
to the WDNR once the ISS study is completed. 
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Area of Contamination Policy- June 23, 2003 Email Comments 

The following comments were taken directly from your email dated June 2 3, 2003. 

1. Comment: "I have been in communication with Brian Wayner of OMNNI in 
regard to the former Valmet property and he has informed me that you intend to 
mobilize to the Valmet site to begin construction of the thermal desorption unit on 
July 18th. Has the City provided written approval to allow use of the Valmet 
site? If so, please provide me with confirmation." 

Response: Written approval was received from the City in June 2003. 

2 .  Comment: "I have discussed the request for designation a s  a n  "Area of 
Contamination" with Mark Gordon, DNR. After discussing the specifics of this 
site, we do not believe that designation as an AOC is appropriate or necessary in 
order to properly handle soils on-site. Requesting a hazardous waste variance may 
be more applicable. This needs to be discussed further." 

Response: We agree that an AOC designation is not necessary for the site and was 
requested to provide flexibility in the event that unanticipated conditions were 
encountered that would require managing characteristically hazardous waste on
site for ISS. Routine excavation of MGP impacted materials and debris are not 
anticipated to encounter hazardous waste. In addition, as indicated in the 
WDNR's draft Guidance for Hazardous Waste Remediation, on page 20, a May 
31, 1994 WDNR memorandum is referenced that indicates "simple consolidation 
within a single AOC will no longer be required to obtain a hazardous waste 
license, variance or waiver nor will they have to occur in units that meet the 
standards for land disposal facilities". 

3. Comment: "Secondly, while it is true that characterization of MGP impacted 
soils using TCLP is not used, soils need to be characterized using the other 
methods in s. NR 605.08, WAC (ignitability, corrosivity and reactivity). 
Generally speaking, it appears that only s. NR 605.08(4)5, WAC may apply, 
however, this needs to be evaluated. If soils are not characterized as a hazardous 
waste through these methods, a licensed solid waste hauler will need to 
transport the material from the site to the thermal treatment area." 

Response: To date, no materials transported for off-site disposal including on- site 
material and MGP residuals excavated from the bottom of the Fox River Canal 
have exhibited any of the characteristics of a hazardous waste. A copy of Waste 
Management's special waste profile and analyses for off-site disposal at it's 
Ridgeview landfill is provided in Appendix J2 of the design report. Waste profile 
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analytical data for the material removed from the canal are provided in Appendix 
E of the September 27, 2002, Interim Remedial Action Documentation Report. 

Schedule 

Please accept this letter as the addendum to the design report. The air monitoring plan was sent 
July 1, 2003 for your review. Key upcoming milestones include the following: 

• Contract award for the earthwork and the ISS is scheduled for the week of July 
21st. 

• A community relations open house in Appleton is scheduled for July 29th
; 

• Site preparation activities for the thermal treatment site are planned to begin the 
week of July 2 1st; 

• Construction plans and specifications will be provided to you in early August, 
once all contracts are awarded; and, 

• Drawdown for the canal and installation of the temporary dam is scheduled for 
August 4th 

If you have any questions or comments pertaining to this response, please call Mark Collins at 
414-221-2162. Once again, thank you for your assistance and we look forward to receipt of your 
approval letter. 

Sincerely, 

Natural Resource Technology, Inc. 

�-4�t� 
Christopher A. Robb 
Project Engineer 

(�e. 
Roy E. Wittenberg 
Project Manager 
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Appendices: Appendix A: ISS Treatability Study for We Energies Former MGP Site in 
Appleton, WI 

Appendix B: Replacement Section 6.4 
Appendix C: 2002 Site Investigation Landfill Disposal Manifest 
Appendix D: Remedial Design Report Appendix E: Geo- Cleanse Tables and 

Figures 
Appendix E: Replacement Remedial Design Report Appendix M: November 13, 

2002 Groundwater Laboratory Analytical Reports 
Appendix F: Laboratory Analytical Reports for Treatability Samples COMP- 1 

and COMP-2 
Appendix G: Replacement Table 6- Groundwater Analytical Results- Inorganic 
Appendix H: Cyanide Information Documents 

cc: Mr. Mark Collins, We Energies (w/appendices) 
Mr. Jim Lingle, We Energies (w/appendices) 
Mr. Terry Bergman, We Energies (w/appendices) 
Mr. Henry Nehls- Lowe, DHFS (w/appendices) 
Ms. Monica Klaeser, City of Appleton (w/appendices) 
Mr. Jim Schmidt, WDNR, Madison (w/o appendices) 
Mr. Bruce Urben, WDNR, Green Bay (w/o appendices) 

[1508/corres 2003/1508 WDNR Response 030715 ltr] 
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june4, 2003 

Post-it'" Fax Note 7671 Date 8'/l�/63lta3�s� 19 
To� Arc 'rue,· .AO � k From .je_nl'\..1 \u' lob'l Q S 
Co./Dept. I Co. 

Phone# Phone# 9JJJ -lf.2l{-/Z?;1 Fax# (d)�- 2fo 7- 2.76::/6 Fax# 

Treatability Study for We Energies 
Former MGP Site in Appleton, WI 

Prepared for Natural Resource Technology, Inc. by 

Williams Environmental Services, Inc. 

This ·nterim report describes the study that Williams Environmental Services is 
conducting for Natural Resource Technology, Inc. and discusses its findings. The studys 

goal is to evaluate stabilization as a technology for treating soil impacted with 

Manufactured Gas Plant constituents at a We Energies site in Appleton, Wisconsin. 

This report will be updated as the study progresses. 

Introduction 
Williams Environmental Services, Inc. (Williams) has been subcontracted by Natural 

Resource Technology, Inc. (NRT) to evaluate stabilization as a technology for treating 
soil impacted with Manufactured Gas Plant (MGP) constituents at a We Energies site in 
Appleton, Wisconsin. To evaluate the technology, Williams is conducting a bench-scale 

study using samples of affected soil from the site. 

The study is an iterative process whereby small aliquots from these samples are mixed 

with different types and quantities of stabilization reagents, then tested to determine 

their pertinent chemical and physical properties. The study progresses through phases, 

each phase building upon the information developed during the preceding phases until 

an optimal treatment regimen is developed. 

The first phase Pretreatment Analyses determines the soil s pertinent physical and 
chemical properties before treatment. This data is important for two primary reasons. 

First, it is helpful for determining the types and doses of reagents that might effectively 

stabilize the waste. Second, it is useful for determining the means and methods to be 

used for incorporating reagents into the waste. 

The second phase Preliminary Assessment assesses the relative performance of a 

variety of treatment regimens by mixing small aliquot'> of the soil with as many differ

ent types and quantities of reagents as practicable. These mixtures are allowed to cure, 

then a few key physical properties such as strength and permeability are measured. Data 

1 



Introduction 

is compared to the same data for other regimens and to the project s perfonnance crite-
ria. 

TABLE I. Perfonnance Criteria 

£c c;,.cd J \._o. � 7 
t o·" c.,. /. " 

Permeabilit y 

Unconfined Compressive 
Strength 
Durability (Freeze/Thaw) 
Durability CNet/Dry) 

Slake 

Volumetric Expansion 
Benzene 

Tot31BETX 

Tot31PAHs 

( < l x 10-6 an/sec } 
�lx�o-7� Fox 

ow•�··�� 

�50 psi 

Weight Loss < 15% 
Weight Loss < 15% 
Minimal Deterioration, Minimal 
Discoioration of Water (No 

Phase-Separated Tar or OiQ 
< 30% if Possible 

< 50 pg/L at 90 days3 
< 750 pg/L at 90 days a 
To Be Determined 

ASTMD50M 

ASTMD2166 

ASTMD48i2 
ASTMD48i3 
Qualitative Analysis 

Quantitative Analysis 

ANS 16.1b/EPAc8260B 
ANS 16.1!EPA8260B 

To Be D etermined �� 
�d o��j Naphthalene < 70 pg/L at 90 daysa ANS 16.1/EPA8270 

Tot31 Arsenic < 50 prJL at 90 daysd ANS 16.1!EPA6010 

VJ�" 1;) 
iS� 

2 

Tot31Lead < 50 pg/L at 90 daysa ANS 16.1!EPA6010 

Tot31 Cyanide < 200 pg/L at 90 dayse ANS 16.1!EPA6010 

pH To Be Determined Any Accepted Method for Mea-
suring pH 

a. Criterion is based on treatment limits for discharges of petroleum remediation wastewaters to � surface water as provided in the WPDES General Permit for D ischarge from Remedial Action 
t.:::...__ Operations (WI-0046566-4) 

b. The leaching procedure is a modified ANS 16.1 Standard. The leaching intervals will be 14, 28 and 90 days. No leachability Index wiD be calrulated. Only the total concentration of each constituent 
in the deionized water will be reported. 

c. All EPA Methods are SW-&46, Test Methods for Evaluating Solid Waste, Physical/Chemical Meth
ods 

d. Criterion based on the human cancer aiteria for contact with or ingestion of surface waters of the 
state and ingestion of aquatic organisms taken from surface waters of the state as provided in NR 
I 05.09 Table 9, Non-Public Water Supply. 

e. Criterion based on the human threshold oiteria for ingestion of surface waters of the state and 
ingestion of aquatic organisms taken from surface waters of the state as provided in NR I 05.08 
Table 9, Non-Public Water Supply. 

The third phase Secondary Assessment refines the best treatment regimens and adds 

the primary chemical properties to the data being evaluated. 

The fourth phase Final Assessment uses the treatment regimen refined through the 
previous phases of the study to treat multiple samples of a waste to con finn that the 

treatment regimen produces repeatable results. All the required performance tests are 
included during this phase of the study. 
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Following the bench-scale study, operations personnel evaluate the implementability of 
the treatment process. They review the bench-scale data and visit the site to observe site 
constraints that might impact the treatment process. From the data and observations 
they prepare a report that discusses their findings. 

Finally, assuming that the treatment process is feasible to implement, operations person
nel prepare a budgetary cost estimate for the work. This estimate usually defines a cost 
range rather than a finite cost 

Development of Treatment Regimen 

PRETREATMENT ANALYSES Williams Stone Mountain, Georgia office received seven 5-gallon buckets of affected 
soil for this study. Each container was labeled with a Field ID Number and accompanied 
by a Chain of Custody Record. Each record included the same Field ID Number as well 
as a Location/Description of the container s  contents. 

Williams transported these samples to Accura Geotechnical Laboratory. When the sam
ples were received at the laboratory, they were labeled with a Laboratory ID for tracking 
purposes. 

TABLE 2. Sample Identification 

Field ID l.ocation/Desaiption Laboratory ID 
TTP-1 85'-10' bgs G6715 

TIP-2 7'-8' bgs G6716 

TIP-2 5'-7' bgs G6717 

TIP-2 115'-125'bgs G6718 

TIP-3 95'-10' bgs G6719 

GTP-3 clay composite G6720 

GTP-3 day composite G6721 

What follows is a descnption of the seven samples and their physical and chemical 
properties before treatment. All physical testing was performed by Accura Geotechnical 
Laboratory. All chemical testing was performed by En Chern. 
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Geotechnical Tests 

TTP-1. This material is a black silty sand with gravel contaminated with MGP constitu

ents. 

TABLE 3. Physical Properties ofTTP-1 

Atterberglimits Particle-size Analysis 
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FIGURE I. TTP-1 Material 

TTP-2. Each of the three containers labeled TIP-2 had a layer of liquid overlaying sol
ids. After discussing this matter with representatives from Natural Resource Technol
ogy, the opinion was that this liquid separated from the solids during transit. To remain 
representative of in s itu conditions, this liquid was re-blended with the solids. 
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To ensure that the material used during the study was relatively homogeneous, the three 
containers labeled TTP-2 were combined to form one composite sample. But, before the 

composite was formed, the bulk density and moisture content of material in each con

tainer was determined. 

TABLE 4. TTP-2 Physical Properties of Individual Samples TTP-2 

Bulk Density Moisture Content Sample ID Laboratory ID (pd) 

lTP-2 (7-a' bgs) G6716 96.4 

lTP-2 (5'-7' bgs) G6717 95.6 

lTP-2 (115'-12.5' bgs)3 G6718 1328 

lTP-2 (composite) G6733 108.6 

lTP-2 (composite :5 05j G6733 NOb 
a. This sample contained numerous large rocks up to 35" x 5". These rocks contributed to the high 

density and low moisture content. 
b. Not Determined. 

(%) 
70.4 

70.0 

16.8 

37.8 

50.2 

Because the composite sample contained numerous large rocks, the sample was 

screened to remove particles greater than 0.5 inches. This was done to ensure that any 
mixes that were prepared in 3-inch diameter cylindrical molds will comply with the par
ticle size requirements of the ASTM Standardc; for Unconfined Compressive Strength 

and Hydraulic Conductivity. 

After removing the large rocks, the material that remains is a black silty gravel with 

sand. Material finer than 1.5 sieve contain some organics. 

TABLE 5. Physical Properties of Composite Sample TTP-2 

Atter11erzl.imits hrtide-size Analysis 
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FIGURE 2. liP-2 Material (composite) 
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FIGURE 3. liP-2 Material Before Screening 
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FIGURE 4. Material Retained On 0.5 Inch Screen 
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TTP-3. This material is a poorly graded sand with gravel and clay contaminated with 

MGP constituents. 

TABLE 6. Physical Properties of TTP-3 

Att2l1lerg limits Partid-ae Analysis 
..... a ... 
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FIGURE 5. lTP-3 Material 
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GTP-3. This material is a yellowish-brown lean clay. 

TABLE 7. Physical Properties of Composite Sample GTP-3 

Atterberg Limits hrtide-me Aaalysis 
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Development of Treatment Regimen 

FIGURE 6. GTP-3 (day composite) 

Chemical Tests 
A small aliquot from each sample was submitted to En Chern, Inc. for chemical analy
ses. Total concentrations of constituents of concern were determined. 

Inorganic Compounds. Arsenic concentrations range from 2 to 150 mg/kg. Lead con
centrations range from 7.5 to 490 mg/kg. Cyanide concentrations range from <0.051 to 
13 mg/kg. 

TABLE 8. Inorganic Concentrations 

Compound MetbodologJ units lJP.I TJP..l JlP..l CiTP-3 
arsenic SWB46 6 020 mg/kg 14 2b I SO 2 

lead Slf{B46 6020 mg/kg ISO 490 14 75 

pH SWB46904SA su 7.6 7.8 85 7.9 

solids SM2540G % S8.4 7S.9 87.8 82.1 

cyanide SWB46 9012A mglkg S.B 13 I.B < O.OSI 
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BTEX. Benzene concentrations range from less than 25 g/kg to 34 mglkg. Total 

BTEX concentrations range from less than 125 g/kg to 296 mg/kg. 

TABLE 9. BTEX Concentrations 

Compound Methodology IDiits TTP-1 TJP..l TJP..3 
benzene SW8468021B Jlglkg -490 2600 34000 
ethylbenzene SW8468021B Jlglkg 3000 16000 10000 

toluene SW8468021B Jlglkg 630 11000 110000 

xylenes, -m, -p SW8468021B Jlglkg 4900 19000 73000 

xylene,-{) SW8468021B Jlglkg 3600 14000 69000 

1'Dt3l B1ElC pg/kg 12620 62600 296000 

611'-3 
<25 

<25 

<25 

<25 

<25 

< 125 

PAHs. Naphthalene concentrations range from less than 9. 1 g/kg to 1,400 mg/kg. 

Total PAH concentrations range from 220 g!kg to 3,458 mg/kg. 

TABLE I 0. PAHs 

Compound MettlodolozY units TIP-I TIP-2 TIP-3 CiiP-l 
acenaphthene SW8468270C Jlglkg 230000 120000 < 30000 18 

acenaphthylene SW8468270C Jlg/kg 36000 110000 88000 <22 

anthracene SW8468270C Jlg/kg 99000 120000 80000 <13 

benzo{a)anthracene SW8468270C Jlg/kg 56000 82000 47000 <7.3 

benzo{a)pyrene SW8468270C Jlg/kg 32000 53000 34000 <73 

benzo{b)fluoranthene SW8468270C Jlg/kg 17000 36000 19000 <7.9 

benzo(g,h,i)perylene SW8468270C Jlg/kg 12000 <13000 < 33000 < 15 

benzo{k)fluoranthene SW8468270C Jlg/kg 21000 47000 25000 <II 

chrysene SW8468270C Jlg/kg 62000 81000 45000 <8.4 

dibenzo(a.h )anthracene SW8468270C Jlg/kg 4500 <7800 < 20000 <9 

fluoranthene SW8468270C Jlg/kg 90000 140000 91000 <9.7 

fluorene SW8468270C Jlg/kg 84000 110000 86000 <73 

indeno{ 1,2.3-cd)pyrene SW8468270C Jlg/kg 12000 13000 <30000 <13 

1-methylnaphthalene SW8468270C Jlg/kg 280000 400000 430000 19 

2-methylnaphthalene SW8468270C Jlg/kg 280000 310000 630000 17 

naphthalene SW8468270C Jlg/kg 110000 450000 1400000 <9.1 

phenanthrene SW8468270C Jlg/kg 240000 390000 270000 <9.7 

pyrene SW8468270C Jlg/kg 130000 190000 100000 < 16 

TotaiPAHs pg/kg 179SSOO 2672800 34S8000 219.7 

PREUMINARY ASSESSMENT A total of 20 preliminary mixes were prepared. These mixes represent four doses of five 

primary treatment designs or regimens. So, for example, mixes G6733-l through 
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G6733-4 all used Portland cement as the reagent. The only difference between each mix 
is the quantity of cement. 

TABLE I I . Preliminary Mix Designs 

Mix No. Component Quantity" Mix No. Component Qualltity 
G6733-l soil 100.0 G6733-3 soil 100.0 

cement 8.0 cement 16.0 

water 8.0 water 16.0 

G6733-2 soil 1 00.0 G6733-4 soil 100.0 -
cement 1 2.0 cement 20.0 

water 12.0 water 20.0 

G6733-5 soil 100.0 G6733-7 soil 100.0 

cement 2.0 cement 4.0 

GGBFS ) 
6.0 GGBFS 12.0 ' 

water 8.0 water 16.0 

G6733-6 soil 100.0 G6733-8 soil 100.0 

cement 3.0 cement 5.0 

GGBFS 9.0 GGBFS 15.0 

water 1 2.0 water 20.0 

G6733-9 soil 100.0 G6733-1 1 soil 100.0 

cement 6.0 cement 12.0 

flyash "C" 2.0 flyash "C" 4.0 

water 8.0 water 16.0 

G6733-I O soil 1 00.0 G6733-12 soil 100.0 

cement 9.0 cement 1 5.0 

flyash "C" 3.0 flyash "C" 5.0 

water 1 2.0 water 20.0 

G6733- 1 3  soil ioo.o G6733-1 5  soil 100.0 

cement 6.0 cement 12.0 

flyash "F" 2.0 flyash "F" 4.0 

water 8.0 water 16.0 

G6733-1 4  soil 100.0 G6733-1 6  soil 100.0 

cement 9.0 cement 15.0 

flyash "F" 3.0 flyash "F" 5.0 

water 12.0 water 20.0 

G6733-1 7  soil 100.0 G6733-1 9  soil 100.0 

cement 8.0 cement 16.0 

silica fume 0.80 silica fume 1.60 

water 8.0 water 16.0 
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TABLE I I . Preliminary Mix Designs 

Mix No. Component Quantity" Mix No. Component Quantity 
G6733-18 soil 100.0 G6733-20 soil 1 00.0 

cement 12.0 cement 20.0 

silica fume 1.2 silica fume 2.0 

water 1 2.0 water 20.0 

a. Quantity is equal to the dry mass of each component, unless the component IS a hqUJcl 

Mixes were prepared by blending a known weight of soil with a prescribed weight of 
reagent All ratios were calculated using the soil s dry weight All mixes were prepared 
as follows: 

Mix Preparation 

1. Weigh quantity of soil. 

2. Compute the soil s dry weight 

Assume that the soil s wet weight is 75 1 grams and its moisture content is 50.2% 
(weight of moisture weight of solids x 100). The soil s dry weight is computed as 
follows: 75 1 grams (1 + 0.502) = 500 grams. 

3. Compute prescribed quantity ofreagent(s). 

Assume a mix design consists of8% cement The weight of reagent is computed as 
follows: 500 grams (soil s dry :weight) x 8% = 40 grams. 

4. Weigh prescribed quantity ofreagent(s). 

5. Place the reagents and prescribed quantity of water into an appropriate container and 
mix until thoroughly blended. Mix using a commercial mixer or by hand using a 
stainless steel spoon or other non-reactive implement 

6. Add the grout to the soil and mix until the grout is thoroughly intermixed with the 
soil. 

· 

7. Place the grouted soil into appropriate molds. Tamp the molds with a blunt object to 
remove any air and to allow the grouted soil to naturally compact. 

8. Seal the ends of the specimens to prevent desiccation. Cure them in a cooler at room 
temperature and I 00% relative humidity for the prescribed duration, then remove 
them from their molds and test. 

NOMENCLATURE FOR IDENTIFYING MIX SPECIMENS 1 Batch No. (sequential} 

Sample iD t T 1 n 
G6733- l - 1 - 1  

Mix No. (sequential) Y y 
Specimen No. (�)__I 
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After curing for 1 4  days, the second mix for each regimen was removed from its mold 

and tested. Because of the unusual early strength of the mix prepared using cement and 

ground granulated blast furnace slag (GGBFS) G6733-6- l-l  the remaining three 
mixes for this regimen were also tested to determine whether the data was an anomaly. 

As can be seen from the data. all the mixes prepared using cement and GGBFS gained 
more early strength than expected, and more than the other regimens. 

Because most of the regimens gained less strength (after 1 4  days) than the performance 

requirement, the untested specimens continued to cure for 28 days before they were 
finally tested. Data from these tests is tabulated on Table 1 I ,  Preliminary Mix Designs. 

TABLE 12. Preliminary Assessment Data3 

ucs Moisture Mix No! (psi) (%) 
G6733- l - 1 - l  1 75 43.9 

G6733-2- l -l 7.7A 4S.7 

G6733-3-l - l  '16.0 48.0 

G6733-4-1 - l  57.2 48.4 

G67J3-S-1-1 2S.2 48.3 

G67ll-6-1-l 126 48.3 

G67ll-7-l - l  20J.I 49.9 

G67ll-8-l-l 261.6 S l .6 

G6733-9-1 - 1  1 4.0 47.3 

G6733- I 0- 1 - 1  2 1 .4 50.4 

G6733- 1 1 - 1 - l  34.4 50.4 

G6733- 1 2- 1 - l  47.0 5 1 .0 

G6733- 1 3- l - l  1 1 .9 48.2 

G67ll-14- l-1 17-9 49.8 

G6733- 15-1-1  23.8 49.6 

G6733- 1 6- l - l  35.2 49.8 

G6733- 1 7- 1 - 1  1 9.4 46.7 

G67ll- I B- I-I 3 1.J 48.0 

G6733-1 9- l - l  56.3 45.4 

G6733-20- l - l  74. 1 45.9 

a. Mixes in bold were tested after OJring 14 days. All 

other mixes were tested after OJring 28 days. 
b. See Figure II ,  "Preliminary Mix Designs,� on page II  

for a list of each mix's components and ratios. 

A graph depicting strength versus dose illustrates the superior strength-gain of the 
mixes prepared using cement and GGBFS to any other regimen. These mixes gained 

more strength in 1 4  days than any of the other mix designs in 28 days, 
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SECONDARY ASSESSMENT 

1 4  

FIGURE 7 .  Strength Comparison of Preliminary Mix Designs 
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Six mix designs were selected for further study. These designs represent three of the five 

primary treatment regimens evaluated during the Preliminary Assessment phase of this 

study. These designs were selected because they are the ones that produced slightly less 

strength and slightly more strength than the performance criterion (50 psi). 

TABLE 1 3. Secondary Mix Designs 

Mix No. Component � 
G6733-3-2 soil 1 00.0 

cement 1 6.0 

water 16.0 

G6733-4-2 soil 1 00.0 

cement 20.0 

water 20.0 
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TABLE 1 3. Secondary Mix Designs 

Mill No. Component � 
G6733-5-2 soil 

cement 

GGBFS 

water 

G6733-6-2 soil 

cement 
GGBFS 

water 

G6733- 1 2-1  Soil 

cement 

llyash .C" . . 

water 
G6733-1 9-2 soil 

cement 

silica fume 
water 

G6733-20-2 soil . 
cement 
silica rume . 
water 

a. Quantity is equal to the dry mass of each component. 
unless the component is a liquid. 

1 00.0 

. 2.0 

6.0 

8.0 

100.0 

3.0 

9.0 

1 2.0 

100.0 

1 5.0 

5.0 

20.0 

100.0 

1 6.0 

1 .6 

1 6.0 

1 00.0 

20.0 

2.0 

20.0 

Specimens were prepared for testing each design s strength, permeability, and leachabil

ity. All mixes were prepared using the methodology described in Mix Preparation on 

page 12.  Mixes were cured for 28 days in a cooler at room temperature and 1 00% rela

tive humidity. 

After curing for the prescribed duration, specimens were extruded from their molds and 

tested. Data from these tests is tabulated on Table 1 4, Secondary Assessment Data. 

TABLE 1 4. Secondary Assessment Data3 

ucs< 
Hydnulic 

ucs Moisture Conductmty 
Mill No. It (psi) (psi) (%) (cmJsec) Data Assessment 
G6733-3-1 - 1  46.0 - 48.0 - Strength less than criterion 
G6733-3•2- l - 42.5 47.8 - (50 psi). Permeability accept-

able. Mix wm not be evalu-
G6733-3-2-3 - - - l . f  X 10-6 ated any further. 
G6733-4- l - l  57.2 - 48.4 - Both strength and permeabil-

G6733-4-2- l - 61 .4 47.4 - ity acceptable. Mix will be 
evaluated further. 

G6733-4-2-3 - - - 1 .0 X 10-6 
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1 6  

TABLE 14. Secondary Assessment Data3 

ucs< ltydnulic: ucs Moisture Condudiwity 
Mix No..111 (psi) (psi) (%) (an/See) Data Assessment 
G673l-S- 1 - 1  25.2 - 48.l - Strength less than criterion. 

G6733-5- l -2 - 59.2 43.5 ··- Permeability acceptable. 
Because-the niix utilizes the 

G6733-5-2-l - 42.4 45.6 - ·same reagents as mix 6 (the 

G6733-5-2-3 - - -
5.6 x w-7 best mix), this mix will con-

tinue to be evaluatEd for 
areas of the site where less 
strength is cJesin!d. 

G67ll-6-l - l  1 26.0  - 48.l - Best strength and permeabil-

G6733-6-2- l - 1 90. 1  45.6 - ity of all mixes. Mix will con-
tinue to be evaluated. 

G6733-6-2-3 - - - 20 x 1 0-9 
G6733- 1 2- l - l  - 47.0 5 1 .0 . - Strength less tl� criterion. 

G6733" 1 2- l -3 - - ·-
1 _ 1  X 1 0-6 

Permeability accep1>1ble. This 
mix wm continue to be evalu-
ated -for areas of the site 
where less � is 
desired. 

G6733- 1 9- l - l 56.3 - 45.4 - Acceptable strength and per-
G6733- 1 9-2- l - 62.8 45.5 - meability. Mix will continue to 

be evaluated. 
G6733- 1 9-2-3 - - -

8.8 X 1 0-7 
G6733-20- 1 - l  74. 1  - 45.9 Acceptable strength and per-
G6733-20-2- l - 84.9 · 46.0 - meability. but greater dose 

than mix 19. Mix will not be 
G6733-20-2-3 . - - -

5.9 x- J0-7 evaluated anyfurther: 
a. Mixes in � were tested after curing 14 days. mixes in red were tested after curing I 02 days, all 

other mixes were tested after curing 28 days. 
b. See Figure 1 3, "Secondary Mix Designs," on page 14 for a list of each mix's components and ratios. 
c. Preliminary Assessment data 

Secondary Assessment data correlates closely with the Preliminary Assessment data 

proving the repeatability of results. Based on an analysis of the data, mixes 4, 5, 6, 1 2, 

and 19 will be leached according to ANS 1 6. 1  (modified) and the leachate s concentra

tion of pertinent constituents determined. 

The ANS 1 6. 1  (modified) leaching procedure entails immersing a specimen of stabi

lized material in deionized water for a prescribed duration, then removing the specimen 

and determining the concentration of constituents of concern. The specimen is then re

immersed in a fresh sample of deionized water for a prescribed duration. This process is 

repeated three cycles. For this project, the durations that the specimen is immersed are 

1 4  days, 1 4  days, and 62 days (90 days total). 

Geotechnical data and chemical data for the mix designs are tabulated in Figure 1 5 ,  
Secondary Assessment Data Summary, on page 1 7. Leaching i s  still ongoing. How

ever, based on preliminary data, mix 6 performs demonstrably better than any of the 

other mix designs, with the exception of leachable naphthalene where mix 1 2  performs 

slightly better. 
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TABLE 15. Secondary Assessment Data Summarfl 
ANS 16.1 Leachability Index< 

"D= � �� 5�  U ""  �� �� 0� �  �� � �� -.. .... i � :5! �  � 5  ja =a �5 =5 �5 �5 &a 
Hydraulic 

" � i = t ucs Conductivity � pH 
Mix No,b (psi) (em/sec) ... z (su) 

Design Criteria > 50 < I x 1 0·6 
em/sec < 50 ND ND ND < 750 TBD < 70 < 50 < 50 < 200 TBD 

< I x 1 0·7 em/sec 
along the Fox River 

Canal 

G6733-4 57_2 LO X 1 0"
6 22 1 3  35 24 94 237_7 200 6.9 1 7  53 

6 1 .4 I S  6.3 22 1 2.4 SS.7 66 58 < 5.8 21 36 

G6733-S lS.l s.6 x 1 o·7 39 1 6  46 30 1 3 1  243.7 200 8.8 6. 1 280 
42.4 1 8  6.8 20 1 3 . 1  S7.9 1 07.8 66 < S.8 26 1 00 
59.2 

G6733-6 1 16.0 2.0 X 1 0"
9 9.4 5.4 1 3  I I  38.8 1 96 1 60 <5.8 < 1 .2 8S 

1 90. 1 8.S 3. 1 8.7 6 26.3 45.4 36 < 5 .. 8 5 . 1  4B 

G6733- 1 2  47.0 J . l  X 1 0·6 1 9  14  33 27 93 I SS.S 130 9.6 2.S I SO 
9 7.4 1 9  1 4  49.4 92.8 67 < S.8 22 82 

G6733- 1 9  56.3 8.8 X 1 0·7 2 1  1 4  3 6  28 99 1 94.4 1 60 7.2 5.7 1 1 0 

62.8 I S  7.5 22 14 58.5 78.2 67 < 5.8 1 7  88 

a. Data In bold was determined after mixes cured for 14 days, data In red was determined after mixes cured for I 02 days, all other data was determined after mixes cured for 28 
days. Shaded data exceeds the preliminary design criteria. 

b. See Figure 1 3, "Secondary Mix Designs," on page 14 for a list of each mix's components and ratios. 
c. After 90 days of leaching. 
d. Design criteria based on treatment limits for discharges of petroleum remediation wastewaters to surface water as provided in the WPDES General Permit for Discharge from 

Remedial Action Operations (WI-0046566-4). 
e. Design criteria based on the human cancer criterion for contact with or ingestion of surface water of the state and Ingestion of aquatic organisms taken from surface waters of the 

state as provided in NR I 05.09 Table 9, Non-public Water Supply. 
f. Design criteria based on the human threshold criterion for ingestion of surface water of the state and ingestion of aquatic organisms taken from surface waters of the state as pro 

vided in NR I 05.08 Table 9, Non-public Water Supply. 

I I  
1 0  

1 0  

9.6 

1 0  

1 0  

I I  
1 0  

I I  
1 0  

f 
i 
f 
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Mix 6 is the mix to be used for the final assessment. There are areas of the site, however, 
where less strength is desirable. Therefore, the final assessment will also include mix 5 
which uses a lesser dose of the same components as mix 6. 

Assessment of Full-Scale Implementation 

Cost Estimate for Implementation 

Tre atabili ty Study for We Ene rgie s Former MGP Site in Apple ton, WI 



units 
Inorganics 

arsenic IJQ/L 
lead IJQ/L 
cyanide IJQ/L 
pH su 

BTEX 
benzene IJQ/L 
ethyl benzene IJQ/L 
toluene IJQ/L 
xylene, -o IJQ/L 
xylenes, -m, - p  IJQ/L 
total BTEX IJg/L 

PAHs 
1-methylnaphthalene IJQ/L 
2-methylnaphthalene IJQ/L 
acenaththene IJQ/L 
acenaphthylene IJQ/L 
anthracene IJQ/L 
benzo(a)anthracene IJQ/L 
benzo(a) pyrene IJQ/L 
benzo(b )fluoranthene IJQ/L 
benzo( g, h, i)perylene IJQ/L 
benzo(k)fluoranthene IJQ/L 
chrysene IJQ/L 
dibenzo{a,h)anthracene IJQ/L 
fluoranthene IJQ/L 
fluorene IJQ/L 
indeno( 1 ,2,3-cd)pyrene IJQ/L 
naphthalene IJQ/L 
phenanthrene IJQ/L 
pyrene IJQ/L 
total PAHs JJg/L 

ANS 16. 1 (modified) Leaching Procedure 
"4-2-2" 

14-day i 28-day l 
I 

6.9 1< s.s i 
"I 

21 1 53 36 
11  10 1 I I 

I i i 
22 1 l S i  
13 !  6 .3 i  
35 1 22 j  
13 1 7 1  
1 1 1  5.4 1 

90-day 

----941--55:�--

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

: I I I 

19 1 8 
S.j ,: 3.4 

3.6 
- 7.3 < 3.8 

2 1 < 4 
1.2 , <  2.4 1 
1.4 < 2.s i 
1 .3  < 2.6 
1 .6 < 3.2 
1 .9 < 3.8 
1.4 < 2.8 
1 .6  < 3.2 1 1 .3 1 < 2.6 
1.7 < 3.4 1  
2 . 1  < 4.2 
200 1 58 
1 .6  < 3 .2 
1.7 < 3.4 

238 66 

"5-2-2" 
14-day l  28-day l 

I 
8.8 1 < 5.8 1 6.1 1 26 
280 100 
10 1 9.6 1 
39 1 i 

18 1 16 1 6.8 ,  
46 1 20 1 16 1 7.2 

-- 14 ! 5.91 
1�57.9 1 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

-� I I 
22 1 7.6 1 
10 3.7 

3.5 1 .3 1 
8.2 8 

2 2.5 
1.2 4 
1 .4 ! 4 
1 . 3  2.5 1 1.6 1 .9 
1 .9 2.4 
1.4 3.5 
1 .6 0.83 
1 . 3  2.5 
1 .7 ! 0.75 
2 . 1  1 .8  
200 66 
1 .6 2 .8 
1 .7  3 

244 1 108 

90-day 
"6-2-2" "12-2-2" 

14-day l 28-day l 90-day 14-dayl 28-day l 
I 

< 5.8 < s .s j  9 .6 < 5.8 
< 1 . 2  5 .1;1 2.5 22 

85 48

1 
150 82 

10 10 11 10 
I 
I 

9.4 1 8.s j 19 9 

�1 3. 1 .  14 7.4 
8.7 !  33 19 

9 3 .� 1 15 7.7 - 2.5 12 6.3 
38.81 26.3 1 93 49.4 I I I ! 

I 
18 4 .7 1  12 6.8 

8.2 2 .1 1 5.2 3.3 
2.9 < 1 .8 < 3.6 1 .2 
6 .9 2 .6 5.5 4.6 

< 2 < 2 < 4 1 .3  
< 1 . 2  < 1 .2 0 .26 1 
< 1 .4 < 1 .4 1  0.35 1 .4 
< 1 .3  < 1 .3 1 0.22 0.81 
< 1 .6  < 1.6 0.17 0.75 
< 1.9 < 1.9 1 0.2 0.81 
< 1 .4 < 1 .4 0.19 0.86 
< 1 .6  < 1 .6  0.084 < 0.32 
< 1 .3  < u l  0.26 0.44 
< 1 .7 < 1 .7 1 0.26 0.43 
< 2 . 1  < 2.1 0 .17 0.7 

160 36 130 67 
< 1 .6  < 1 .6  0.46 0.87 
< 1 . 7 < 1 .7 0 . 17 0.49 

196 45.4 ### 92.8 

90-day 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

"19 2 2" - -
14-day l 28-day l 

7.2 < 5.8 
5.7 17 
110 88 
11 10 1 ! 
21 1 5  
14 7.5 
36 22 
15 7.9 
1 3  6.1 

99 58.5 
I I 

17 1 7.3 
7 .7 < 3.4 
2.8 < 3 .6 
6.9 3.9 

2 < 4 
1 . 2  < 2.4 
1.4 < 2.8 
1.3 < 2.6 
1 .6 < 3 .2 
1 .9 < 3.8 
1 .4 < 2.8 
1 .6 < 3.2 
1 . 3  < 2 .6 
1 .7 < 3.4 
2.1 < 4.2 
160 67 
1.6 < 3 .2  
1.7 < 3.4 

194 78.2 

90-day 



EN CHEM 
I �C. 

Corporate Office & Laboratory 
124 1 B!'llcvue Str<'et .  Suite 9 • Green Bay. \\'1 54302 
920-4h9-:.!436 • F.\.X: 920-469-8827 • 800-7-E NCHE M 

u•ww. enchem.com 

- Analytical Report -

Batch Number : 833815 
Project Name : FORMER M G P  SITE, APPLETON 

Project Number : Client: WILLIAMS ENVIRONMENTAL SERVI 

WI DNR LAB ID : 405132750 

Collection Collection 

Sample No. Field iD Date 
Sample No. Field 10 Date 

83381 5-001 G6733 I 5-2-2 I 28 (2) 04129103 

83381 5-002 G6733 1 4-2-2 I 28 (2) 04/29103 

83381 5-003 G6733 1 1 9-2-2 I 28 (2) 04129103 

83381 5-004 G6733 1 6-2-2 I 28 (2) 04129103 

Please visit our Internet homepage at: www.enchem.com 

The "Q" flag is present when a parameter has been detected below the LOQ. This indicates the results are q ualified due to the 
uncertainty of the parameter concentration between the LOD and the LOQ. 

Soil VOC detects are corrected for the total solids, unless otherwise noted. 

I certify that the data contained in this Final Report has been generated and reviewed in accordance with approved methods and 
Laboratory Standard Operating Procedure. Exceptions, if any, are discussed in the accompanying sample comments. Release of 
this final report is authorized by Laboratory management, as Is verified by the following signature. Reported results shall not be 
reproduced, except in full, without the written approval of the lab. The sample results relate only to the analytes of interest 
tested. 

/·�;:; dft3 
Appro�� Date 



Batch No. S' ;.) :; 8 I:) En Chern, Inc. Cooler Receipt Log 

Project Name or ID G {; :S - CCC 2.. No. of Coolers:._....._ __ Temps:._l::_c_c_n")_.;..._J,..t-.:..;:..z.'h.:.::f:r-:-----
A. Receipt Phase: Date cooler was opened:. __ y...:,·_,_�_- ...;;c_-_0;::;......�;...:' ___ By: (Cz..-P 

. C, ·. N ... O
· ·  

2 
.. . 

" 1 1: Were samples received on ice? (Must be s 6 C ) .......................................................... YES ( � 
2. Was there a Temperature Blank? ................................................................................... YES � 
3: Were custody seals present and Intact? (Record on COC) ............................................ YES /--No. ·-- , 

·-- � 
4: Are CDC documents present? ......................................... ............................ . . . . . ........ (:�- N02 

· 5: Does this Project require quick tum around analysis? ............. ................ . . .............. (�� NO 
.. . 

6: Is there any sub-work? .... . ... . . .  � ........ .. . . .. . . . . . . .. .................................................... ....... ....... YES (. NO ) 

.
. .

. .
.

.
. 

_ 
..., 

\.__,....---

·' 

7: Are there any short hold time tests? .......... . . . . . . .............................................. . . . ....... 1 .... . � NO 

8: Are any samples nearing expiration of hold�tlme? (Within 2 days) ................................. YES1 � Contacted by/Who. ______ _ 

9: Do any samples need to be Filtered or Preserved In the lab? ................................. .(:-::_�_§§.�-_; NO Contacted byi\/Vho .':::. ,. , 'il=> l  s:._ to(�--
8. Check-In Phase: Date samples were Checked-In: '-( / S 0 / {, ?:. By:._...;(..o;;;.' -4-�· .

-:):--------

1 :  Were all sample containers listed on
.
the CDC received and intact? ........................... (� N02 NA 

2: Sign the COC as received by En Chern. Completed ............................................... �:.( .. �-��./ NO 

3: Do sample-labels match the COC? . .. . . . . . . .............. . . ... .............. . ............ ........... ........ � Nol 
.. --· _ _  . 

4: Completed pH check on preserved samples .. . . . . . . . . . .. . . . . . ............................................. YES 
(This statement does not apply to water: VOC, O&G, TOC, DRO, Total Rec. Phenolics) 

5: Do samples have correct chemical preservation? ..... . . . . . . . . . . ......................................... YES 
(This statement does not apply to water: VOC, O&G, TOC, DRO, Total Rae. Phenolics) 

NO (� 
(��) !!A 

N02 �/ 6: Are dissolved parameters field filtered? ... . . . . . . . . . . . . . .. .. . ...... ......................................... YES 

7: Are sample volumes adequate for tests requested? ....................................................... YES N02 

8: Are VOC samples free of bubbles >Smm .. .. . . . ....... . . . .................. . ............................ . . ... . .  YEiS. . .
. /' ·. 

9: Enter samples into logbook. Completed .. . . . . .. . ............................................... . . ...... .... �:� 
1 0: Place laboratory sample number on all containers and COC. Completed ........... .... t··�' 
1 1 :  Complete Laboratory Tracking Sheet (LTS). Completed . . . .. : . . . . . . . . . . . . . . . .. . . . ... . ......... : ... YES 

'-
. 

1 2: Start Nonconformance form . . .. .. . . . . . .. . . . . .. .. . .. . . . . . . . . . ... ... .. . . ................................ ./ . . . .. �-

13: Initiate Subcontracting procedure. Completed . .. .. . . . . . .. .. . . .. . .. ... .. . . .. . .. ... . . .. . . . . . ...... . . . . .  Yt:::s 

14: Check laboratory sample number o n  all containers and COC. . . . . . . J )?__ � 
Short Hold-time tests: 

I 

Footnotes 

NO 

NO 

NO 

NA 

NA 

NU 1.'/ NA ; 
'---/ 

NO NA 

48 Hours or less 
Coliform (6 hrs) 

-> • Hexavalent Chromium (24 Hrs) 

7 days 
Flashpoint 
TSS 

1 Notify proper lab group 
Immediately. 

BOD 
Nitrite or Nitrate 
Low Level Mercury 
Ortho Phosphorus 
Turbidity 
Su rfa eta nts 
Sulfite 
En Core Preservation 
Color 

Total Solids 
TOS 
Sulfide 
Free Liquids 
Total Volatile Solids _ _ _ _  _ 

�oliiEitractable Organics7.ALI.-----· 
UnpreserVedV'OCT· - --
Ash 

2 Complete nonconformance memo. 

Rev. 4/1 1 /03, Attachment to 1 -REC-5. 
Subject to QA Audit. Reviewed by/date Llc· ·5 1 t l8 
p:/everyone/forms/sampiereceivinglcrl.doc 



En Chern Inc. 

lab#: 

833815 

833815-

TestGroupiD: 

All Samples 

M-PB-W 

M-AS-W 

Comment: 

1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Sample was received in two poly bottles. Per client request, the sample was split 
into proper containers and preserved. The PAH was analyzed from a plastic 
container. The volume for BTEX analysis was transferred to HCL preserved 40 
ml vials. Samples were received at room temperature. Analyzed per client 
request. 

X The samples were reported as totals but, per client request, were not digested. 

X The samples were reported as totals but, per client request, were not digested. 



En Chern Inc. 

CX> (..) (..) 
� 
6 

Test Group Name � 
ARSENIC G 

BTEX G 

CYANIDE, TOTAL K 

LEAD G 

PAH/ PNA G 

PH, LABORATORY G 

WISCONSIN Certification 

G = En Chem Green Bay 405132750 

K = En Chem Kimberly 4451 34030 

S = Subcontracted Analysis 

CX> C» (..) u (..) u CX> C» 
_. 
(.11 0 6 6 0 0 N u 

G G 
G G 
K K 

G G 
G G 
G 0 

CX> (..) (..) 
� 
'{' 0 0 .j>. 

G 

G 

K 

G 

G 
G 

Analysis Summary by Laboratory 
1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 



En Chem, Inc. 

A 

. s 

c 

E 

F 

H 

K 

L 

N 

Q 

u 

X 

& 

2 

3 

4 

5 

6 

7 

Inorganic Data Qualifiers 

Analyte is detected in the method blank. Method blank criteria is  evaluated to the laboratory 
method detection limit. Additionally, method blank acceptance may be based on project specific 
criteria or determined from analyte concentrations in the sample and are evaluated on a sample by 
sample basis . 

The analyte has been detected between the method detection limit and the reporting limit. 

Elevated detection limit due to matrix effects. 

Estimated concentration due to matrix interferences. During the metals analysis using the 
inductively coupled plasma (ICP), the serial dilution failed to meet the established control limits of 
0-1 0% and the sample concentration is greater than 50 times the IDL (1 00 times the IDL for 
analysis done on the ICP-MS). The result was flagged with the E qualifier to indicate that a 
physical interference was observed. 

Due to potential interferences for this analysis by Inductively Coupled Plasma techniques (SW-846 
Method 6010) ,  this analyte has been confirmed by and reported from an alternate method. 

Preservation or analysis performed past holding time. 

Sample received unpreserved. Sample was either preserved at the time of receipt or at the time of 
sample preparation. 

Elevated detection limit due to low sample volume. 

Spiked sample recovery not within control limits. 

The analyte has been detected between the limit of detection (LOD) and limit of quantitation 
(LOQ). The results are qualified due to the uncertainty of analyte concentrations within this range. 

The analyte was not detected above the reporting limit. 

See sample narrative. 

Laboratory Control Spike recovery not within control limits. 

Duplicate analyses not within control limits. 

Dissolved analyte or filtered analyte greater than total analyte; analyses passed QC based on 
precision criteria. 

Dissolved analyte or filtered analyte greater than total analyte; analyses failed QC based on 
precision criteria.  

BOD result is estimated due to the BOD blank exceeding the allowable oxygen depletion. 

BOD duplicate precision not within control limits. Due to the 48 hour holding time for this test, it is 
not practical to reanalyze and try to correct the deficiency. 

BOD result is estimated due to insufficient oxygen depletion. Due to the 48 hour holding time for 
this test, it is not practical to reanalyze and try to correct the deficiency. 

BOD laboratory control sample not within control limits. Due to the 48 hour holding time for this 
test, it is not p ractical to reanalyze and try to correct the deficiency. 

BOD result is estimated due to complete oxygen depletion. Due to the 48 hour holding time for 
this test. it is not practical to reanalyze and try to correct the deficiency. 

Rev. 4/29/03 



En Chern Inc. 
1 24 1  Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 83381 5 

Client : WILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 
Project Number 

Field ID : G6733 I 5-2-2 1 28 (2) 

INORGANICS 

Test Result LCD LCQ EQL 

Arsenic 8.8 5.8 1 8  

Lead 6. 1 1 .2 3.8 

Cyanide, Total 0.28 0.001 0.0048 

pH, Laboratory 1 0.0 

Units 

ug/L 

ug/L 

mg/L 

s u  

Matrix Type : WATER 

Collection Date : 04/29/03 

Report Date : 05/07/03 

Lab Sample Number 83381 5-001 

Analysis Prep 
Code Date Method 

ax 05/01103 SW846 6010B 

X 05/01/03 SW846 601 08 

05/05/03 EPA 335.4 

H 04/30/03 EPA 1 50.1  

BTEX Prep Method SW846 5030B Prep Date: 05/02/03 

Analysis 
Analyte Result LCD LCQ EQL Units Code Date 

Benzene 39 0.41 1 .3 ug/L 05/02/03 

Ethylbenzene 1 6  0.54 1 .7 ug/L 05/02/03 

Toluene 46 0.67 2.1 ug/L 05/02/03 

Xylene, o 1 6  0.83 2.6 ug/L 05/02/03 

Xylenes, m + p 1 4  1 .8 5.7 ug/L 05/02/03 

4-Bromofluorobenzene 91  %Recov 05/02/03 

Toluene-dB 1 04 %Recov 05/02/03 

Dibromofluoromethane 1 06 %Recov 05/02/03 

PAHI PNA Prep Method SW846 3510 Prep Date: 05/02/03 

Analysis 
Analyte Result LOD LCQ EQL Units Code Date 

1 -Methylnaphthalene 22 1 . 8  5.7 ug/L 05/02/03 

2-Methylnaphthalene 1 0  1 .7 5.4 ug/L 05/02/03 

Acenaphthene 3.5 1 .8 5.7 ug/L Q 05/02/03 

Acenaphthylene 8.2 1 .9 6.1 ug/L 05/02/03 

Anthracene < 2.0 2.0 6.4 ug/L 05/02/03 

Benzo(a)anthracene < 1 .2 1 .2 3.8 ug/L 05/02/03 

Benzo(a)pyrene < 1 .4 1 .4 4.5 ug/L 05/02/03 

Benzo(b)fluoranthene < 1 .3 1 . 3  4. 1 ug/L 05/02/03 

Benzo(ghi)perylene < 1 .6 1 .6 5. 1 ug/L 05/02/03 

Benzo(k)fluoranthene < 1 .9 1 .9 6.1 ug/L 05/02/03 

Chrysene < 1 .4 1 .4 4.5 ug/L 05/02/03 

Dibenzo(a,h)anthracene < 1 .6 1 .6 5.1 ug/L 05/02/03 

Fluoranthene < 1 .3 1 .3 4.1 ug/L 05/02/03 

Fluorene < 1 .7 1 .7 5.4 ug/L 05/02/03 

lndeno(1 ,2,3-cd)pyrene < 2.1  2.1 6.7 ug/L 05/02/03 

Naphthalene 200 24 76 ug/L D 05/05/03 

Phenanthrene < 1 .6 1 .6 5.1 ug/L 05/02/03 

Pyrene < 1 .7 1 .7 5.4 ug/L 05/02/03 

Nitrobenzene-d5 87 %Recov 05/02/03 

2-Fiuorobiphenyl 1 24 %Recov 05/02/03 

Analysis 
Method Analyst 

SW846 6010B DLB 

SW846 6010B DLB 

EPA 335.4 DAW 

EPA 1 50.1 crw 

Analyst: JSF 

Analysis 
Method 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 



En Chern Inc. 
1 241  Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 83381 5 

Client : WILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 

Project N umber 

Field ID : G6733 / 5-2-2 / 28 (2) 

Matrix Type : WATER 

Collection Date : 04/29/03 

Report Date : 05/07/03 

Lab Sample Number 83381 5-001 

PAHI PNA Prep Method SW846 351 0 Prep Date: 05/02103 

Analyte Result LOD LOQ 

Terphenyl-d14 81 

EQL Units Code 

%Recov 

Analysis 
Date 

05/02/03 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 



En Chern Inc. 
1 241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report N umber: 83381 5 

Client : VVILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 
Project Number 

Field ID : G6733 / 4-2-2 I 28 (2) 

INORGANJCS 

Test Result LOD LOQ EQL 

Arsenic 6.9 5.8 1 8  

Lead 1 7  1 .2 3.8 

Cyanide, Total 0.053 0.001 0.0048 

pH, Laboratory 1 1  

Units 

ug/L 

ug/L 

mg!L 

su  

Matrix Type : WATER 

Collection Date : 04/29/03 

Report Date : 05/09/03 

Lab Sample Number 83381 5-002 

Analysis Prep 
Code Date Method 

QX 05/01 /03 SW846 6010B 

X 05/01/03 SW846 6010B 

05/05/03 EPA 335.4 

H 04/30/03 EPA 150.1 

BTEX Prep Method SW846 50308 Prep Date: 05/02/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

Benzene 22 0.41 1 .3 ug/L 05/02103 

Ethyl benzene 1 3  0.54 1 .7 ug/L 05/02/03 

Toluene 35 0.67 2.1 ug/L 05/02/03 

Xylene, o 1 3  0.83 2.6 ug/L 05/02/03 

Xylenes, m + p 1 1  1 .8 5.7 ug/L 05/02/03 

4-Bromofluorobenzene 92 %Recov 05/02/03 

Toluene-dB 99 %Recov 05/02/03 

Dibromofluoromethane 1 08 %Recov 05/02/03 

PAHI PNA Prep Method SW846 351 0 Prep Date: 05/02/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

1-Methylnaphthalene 1 9  1 .8 5.7 ug/L 05/02/03 

2-Methylnaphthalene 8.4 1 .7 5.4 ug/L 05/02/03 

Acenaphthene 3.0 1.8 5.7 ug/L Q 05/02/03 

Acenaphthylene 7.3 1 .9 6.1 ug/L 05/02/03 

Anthracene < 2.0 2.0 6.4 ug/L 05/02/03 

Benzo(a)anthracene < 1 .2 1 .2 3.8 ug/L 05/02/03 

Benzo(a)pyrene < 1 .4 1 .4 4.5 ug/L 05/02/03 

Benzo(b )fluoranthene < 1 .3 1 .3 4.1 ug/L 05/02/03 

Benzo(ghi)perylene < 1 .6 1 .6 5.1 ug/L 05/02/03 

Benzo(k)fluoranthene < 1 .9 1 .9 6.1 ug/L 05/02/03 

Chrysene < 1 .4 1 .4 4.5 ug/L 05/02/03 

Dibenzo(a,h)anthracene < 1 .6 1 .6 5.1 ug/L 05/02/03 

Fluoranthene < 1 .3 1 .3 4.1 ug/L 05/02/03 

Fluorene < 1 .7 1 .7 5.4 ug/L 05/02/03 

lndeno(1 ,2,3-cd)pyrene < 2.1  2.1 6.7 ug/L 05/02/03 

Naphthalene 200 24 76 ug/L D 05/05/03 

Phenanthrene < 1 .6 1 .6 5.1 ug/L 05/02/03 

Pyrene < 1 .7 1 .7 5.4 ug/L 05/02/03 

Nitrobenzene-d5 1 09 %Recov 05/02/03 

2-Fiuorobiphenyl 1 24 %Recov 05/02/03 

Analysis 
Method Analyst 

SW846 601 0B DLB 

SW846 601 0B DLB 

EPA 335.4 DAW 

EPA 1 50.1 crw 

Analyst: JSF 

Analysis 
Method 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 



En Chem Inc. 
1 241 Bellevue Street 
Green Bay, W1 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 83381 5 

Client : VVILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE. APPLETON 

Project Number 

Field ID : G6733 I 4-2-2 / 28 (2) 

Matrix Type : WATER 

Collection Date : 04/29/03 

Report Date : 05/09/03 

Lab Sample Number 83381 5-002 

PAI-U PNA Prep Method SW846 351 0 Prep Date: 05/02/03 

Analyte Result LOD LOQ 

Terphenyl-d 1 4  87 

EQL Units Code 

%Recov 

Analysis 
Date 

05/02/03 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 



En Chem Inc. 
1 241  Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 83381 5 

Client : \NllLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 

Project Number 

Field ID : 86733 / 19-2-2 / 28 (2) 

INORGANICS 

Test Result LOD LOQ EQL 

Arsenic 7.2 5.8 1 8  

Lead 5.7 1.2 3.8 

Cyanide, Total 0.1 1 0.001 0.0048 

pH, Laboratory 1 1  

Units 

ug/L 

ug/L 

mg/L 

su 

Matrix Type : WATER 

Collection Date : 04/29/03 

Report Date : 05/07/03 

Lab Sample Number 83381 5-003 

Analysis Prep 
Code Date Method 

ax 05/01/03 SW846 601 0B 

X 05/01/03 SW846 601 0B 

05/05/03 EPA 335.4 

H 04/30/03 EPA 150.1 

B1EX Prep Method SW846 5030B Prep Date: 05/02/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

Benzene 21 0.41 1 .3 ug/L 05/02/03 

Ethyl benzene 14 0.54 1 .7 ug/L 05/02/03 

Toluene 36 0.67 2.1 ug/L 05/02103 

Xylene, o 15  0.83 2.6 ug/L 05/02/03 

Xylenes, m + p 1 3  1 .8 5.7 ug/L 05/02/03 

4-Bromofluorobenzene 97 %Recov 05/02/03 

Toluene-dB 1 01 %Recov 05/02/03 

Dibromofluoromethane 105 %Recov 05/02/03 

PAHI PNA Prep Method SW846 351 0 Prep Date: 05/02/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

1-Methylnaphthalene 17 1 .8 5.7 ug/L 05/02/03 

2-Methylnaphthalene 7.7 1 .7 5.4 ug/L 05/02/03 

Acenaphthene 2.8 1 .8 5.7 ug/L a 05/02/03 

Acenaphthylene 6.9 1 .9 6.1 ug/L 05/02/03 

Anthracene < 2.0 2.0 6.4 ug/L 05/02/03 

Benzo(a)anthracene < 1 .2 1 .2 3.8 ug/L 05/02/03 

Benzo(a)pyrene < 1 .4 1 .4 4.5 ug/L 05/02/03 

Benzo(b)fluoranthene < 1.3 1 . 3  4.1 ug/L 05/02/03 

Benzo(ghi)perylene < 1 .6 1 .6 5.1 ug/L 05/02/03 

Benzo(k)fluoranthene < 1 .9 1 .9 6.1 ug/L 05/02/03 

Chrysene < 1 .4 1 .4 4.5 ug/L 05/02/03 

Dibenzo(a,h)anthracene < 1 .6 1 .6 5.1 ug/L 05/02/03 

Fluoranthene < 1 .3 1 .3 4.1 ug/L 05/02/03 

Fluorene < 1 .7 1 .7 5.4 ug/L 05/02/03 

lndeno(1 ,2,3-cd)pyrene < 2.1 2.1 6.7 ug/L 05/02/03 

Naphthalene 160 24 76 ug/L D 05/05/03 

Phenanthrene < 1 .6 1 .6 5.1 ug/L 05/02/03 

Pyrene < 1 .7 1 .7 5.4 ug/L 05/02/03 

Nitrobenzene-d5 80 %Recov 05/02103 

2-Fiuorobiphenyl 106 %Recov 05/02/03 

Analysis 
Method Analyst 

SW846 6010B DLB 

SW846 6010B DLB 

EPA 335.4 DAW 

EPA 150.1 crw 

Analyst: JSF 

Analysis 
Method 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 



En Chern Inc. 
1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 83381 5 

Client : V\IILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 

Project Number 

Field ID : 86733 / 19-2-2 / 28 (2) 

Matrix Type : WATER 

Collection Date : 04/29/03 

Report Date : 05/07/03 

Lab Sample Number 83381 5-003 

PAHI PNA Prep Method SW846 3510 Prep Date: 05/02/03 

Analyte Result LOD LOQ 

Terphenyl-d14 76 

EQL Units 

%Recov 

Code 
Analysis 
Date 

05/02/03 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 



En Chem Inc. 
1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 83381 5 

Client : VVILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPL.ErON 
Project Number 

Field ID : G6733 / 6-2-2 / 28 (2) 

INORGANICS 

Test Result LOD LOQ EQL 
Arsenic < 5.8 5.8 1 8  

Lead < 1 .2 1 .2  3.8 

Cyanide, Total 0.085 0.001 0.0048 

pH, Laboratory 1 0  

Units 

ug/L 

ug/L 

mg/L 

s u  

Matrix Type : WATER 

Collection Date : 04/29/03 

Report Date : 05/07/03 

Lab Sample Number 83381 5-004 

Analysis Prep 
Code Date Method 

X 05/01/03 SW846 601 0B 

X 05/01/03 SW846 601 0B 

05/05/03 EPA 335.4 

H 04/30/03 EPA 150.1 

BTEX Prep Method SW846 50308 Prep Date: 05/02/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

Benzene 9.4 0.41 1 .3 ug/L 05/02/03 

Ethylbenzene 5.4 0.54 1 .7 ug/L 05/02103 

Toluene 1 3  0.67 2.1 ug/L 05/02/03 

Xylene, o 5.9 0.83 2.6 ug/L 05/02/03 

Xylenes, m + p 5.1 1 .8 5.7 ug/L a 05/02/03 

4-8romofluorobenzene 93 %Recov 05/02/03 

Toluene-dB 1 03 % Recov 05/02/03 

Dibromofluoromethane 1 02 % Recov 05/02/03 

PAHI PNA Prep Method SW846 351 0 Prep Date: 05/02/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

1 -Methylnaphthalene 1 8  1 . 8  5.7 ug/L 05/02/03 

2-Methylnaphthalene 8.2 1 .7 5.4 ug/L 05/02/03 

Acenaphthene 2.9 1 .8 5.7 ug/L a 05/02/03 

Acenaphthylene 6.9 1 .9 6.1 ug/L 05/02/03 

Anthracene < 2.0 2.0 6.4 ug/L 05/02/03 

Benzo(a)anthracene < 1 .2 1 .2 3.8 ug/L 05/02103 

Benzo(a)pyrene < 1 .4 1 .4 4.5 ug/L 05/02/03 

Benzo(b)fluoranthene < 1 .3 1 .3 4.1 ug/L 05/02/03 

Benzo(ghi)perylene < 1 .6 1 .6 5.1 ugfl 05/02103 

Benzo(k)fluoranthene < 1 .9 1 .9 6.1 ug/L 05/02/03 

Chrysene < 1 .4 1 .4 4.5 ug/L 05/02/03 

Dibenzo(a,h)anthracene < 1 .6 1 .6 5.1 ug/L 05/02/03 

Fluoranthene < 1 .3 1 .3 4.1 ug/L 05/02/03 

Fluorene < 1 .7 1 .7 5.4 ug/L 05/02/03 

lndeno(1 ,2,3-cd)pyrene < 2.1  2.1  6.7 ug/L 05/02/03 

Naphthalene 1 60 24 76 ug/L D 05/05/03 

Phenanthrene < 1 .6 1 .6 5.1 ug/L 05/02/03 

Pyrene < 1 .7 1 .7 5.4 ug/L 05/02/03 

Nitrobenzene-d5 69 %Recov 05/02/03 

2-Fiuorobiphenyl 1 1 2 % Recov 05/02/03 

Analysis 
Method Analyst 

SW846 6010B DLB 

SW846 6010B DLB 

EPA 335.4 DAW 

EPA 1 50.1 crw 

Analyst: JSF 

Analysis 
Method 

SW846 8260B 

SW846 82608 

SW846 8260B 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 8260B 

SW846 82608 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 



En Chern Inc. 
1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 83381 5 

Client : WILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SI1E, APPLETON 

P roject Number 

Field ID : G6733 / 6-2-2 / 28 (2) 

Matrix Type : WATER 

Collection Date : 04/29/03 

Report Date : 05/07/03 

Lab Sample N umber 83381 5-004 

PAHI PNA Prep Method SW846 3510 Prep Date: 05/02/03 

Analyte Result LOD LOQ 

Terphenyl-d 14  81  

EQL Units Code 

%Recov 

Analysis 
Date 

05/02/03 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 
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EN CHEM 
I�C. 

Corporate Office & Laboratory 
1 2-1 1 Bdlcnlt� Street. Suit<' 9 • Grt>l'll Hav. \\1 5-1302 
920-·Hi9-2-t:ln • F,\:0.:: H20-469·8H27 • f\00:7-F.NCHEM 

u•ww.enchem.cum 

Analytical Report Number: 83391 1 

Client : WILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE 

Project Number : 03-0002-01 

Lab Sample 
Number Field ID 

83391 1 -001 G6733 / 12-1-2 (2) 

Collection 
Matrix Date 

WATER 05/01/03 

The "Q" flag is present when a parameter has been detected below the LOQ. This indicates the results are qualified due to the uncertainty 
of the parameter concentration between the LCD and the LOQ. 

I certify that the data contained in this Final Report has been generated and reviewed in accordance with approved methods and 
Laboratory Standard Operating Procedure. Exceptions, if any, are discussed in the accom panying sample comments. Release of this final 
report is authorized by Laboratory management, as is verified by the fol lowing signature. Reported results shall not be reproduced, except 
in full, without the written approval of the lab. The sample results relate only to the a nalytes of interest 
tested. 

��------------- Date 

�----------------------------------------------------------------------------------



En Chern, Inc. Cooler Receipt Log 
Batch No.  '(]} '1 ( I 

/ Project Name or iD -{c .,..·� .N1. 6 P  S J.e. �J /� No. of Coolers: __ .....�,___Temp s :. __ k.:.c__.,......_,...r.....;/l'-��------
A. Receipt Phase: Date cooler was opened: -?/z/q:; By: ' --------��----------
1 :  Were samples received on ice? (Must be 5 6  C )  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  YES 

2. Was there a Temperature Blank? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 

3: Were custody seals present and i ntact? (Record on COC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 

4: Are COC documents present? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  @ N02 

5: Does this Project require q uick tum around analysis? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -�� NO 

6: Is there any sub-work? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES & 
./t[)d . . ·• ; 7: Are there any short hold time tests? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES �V-

B: Are any samples nearing expiration of hold-time? (Within 2 days) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . YES1 6{9 � Contacted byfiNho ______________ _ 

9: Do any samples need to be Filtered or Preserved in the lab?. . . . . . .  . . . . . . .. . . @ f!J•J\} Contacted byfiNho. __ ---"('-;. _,::;, ________ _ 

1/ cy· B. Check-in Phase: Date samples were Checked-in: _____ :,,�.· ·+/-='Z+-(1.:..1..:::7:...._ ___ By: ______ _:_ __________ __ 

1 :  Were all sample containers listed on the COC received and intact? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �-
2: Sign the COG as received by En Chem. Completed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gs NO 

3: Do sample labels match the COC? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � N02 

NA 

4: Completed pH check on p reserved samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES NO NA 
(This statement does not apply to water: VOC, O&G, TOC, ORO, Total Rec. Phenolics) 

5: Do samples have correct chemical preservation? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 
(This statement does not apply to water: VOC, O&G, TOC, ORO, Total Rec. Phenolics) 

�) NA 

6: Are dissolved parameters field filtered? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES N02 & 
7: Are sample volumes adequate for tests requested? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �· N02 

8: Are VOC samples free of bubbles >6mm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 

9: Enter samples into logbook. Completed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . {f-e; NO 

1 0: Place laboratory sample number on all  containers and COC. Completed . . . . . . . . . . . . . . . . . . .  @s NO 

1 1 :  Comp lete Laboratory Tracking S heet (L TS). Completed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES NO 

1 2: Start Nonconformance form . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � NO 

1 3 :  Initiate Subcontract ing procedure. Completed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES NO 

14:  Check laboratory sample number on all containers and COC . . . . . . .  � NO 

Short Hold-time tests: 

Footnotes 

NA 

NA 

48 Hours or less 
Coliform (6 hrs) 
Hexavalent Chromium (24 H rs) 

') BOD 

7 days 
Flash point 
TSS 

1 Notify proper lab group 
immediately. 

Nitrite or Nitrate 
L&w Level Mercury 
Ortho Phosphorus 
Turbidity 
Surfactants 
Sulfite 
En Core Preservation 
Color 

Rev. 4/1 1 /03, Attachment to 1-REC-5. 
Subject to QA Audit. 

p:/everyone/form s/samplereceiving/crl.doc 

Total Solids 
TDS 
Sulfide 
Free Liquids 
Total Volatile Solids 

Aqueous Extractable Organics- ALL 
Unpreserved VOC's 
Ash 

2 Complete nonconformance memo. 

Reviewed by/date......><.[A_.::::.;.._(.!..,}-=s:....,· ;f-J�-'----

�-----------------------------------------------------------------------· 



En Chern Inc .  

Lab#: 

83391 1 

TestGroupiD: 

All Samples 

8339 1 1 -001 M-AS-W 

G6733 I 1 2-1-2 (2) 

M-PB-W 

Comment: 

1 24 1  Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Sample was received in two poly bottles. Per client request. the sample was split 
into proper containers and preserved. The PAH was analyzed from a plastic 
container. The volume for BTEX analysis was transferred to HCL preserved 40 
ml vials. Samples were received at room temperature. Analyzed per client 
request. 

X -Per client request, the sample was not digested before analysis. 

X - Per client request, the sample was not digested before analysis. 

........................................................................ 
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Inorganic Data Qualifiers 

Analyte is detected i n  the method blank. Method blank criteria is evaluated to the laboratory 
method detection limit. Additionally, method blank acceptance may be based on project specific 
criteria or determined from analyte concentrations in the sample and are evaluated on a sample by 
sample basis. 

The analyte has been detected between the method detection limit and the reporting limit. 

Elevated detection limit due to matrix effects. 

Estimated concentration due to matrix interferences. During the metals analysis using the 
i nductively coupled plasma (ICP), the serial dilution failed to meet the established control limits of 
0-1 0% and the sample concentration is greater than 50 times the IDL ( 1 00 times the IDL for 
analysis done on the ICP-MS). The result was flagged with the E qualifier to indicate that a 
physical interference was observed. 

Due to potential interferences for this analysis by Inductively Coupled Plasma techniques (SW-846 
M ethod 601 0), this analyte has been confirmed by and reported from an alternate method. 

Preservation or analysis performed past holding time. 

Sample received unpreserved. Sample was either preserved at the time of receipt or at the time of 
sample preparation. 

E levated detection limit due to low sample volume. 

Spiked sample recovery not within control limits. 

The analyte has been detected between the limit of detection (LOD) and limit of quantitation 
(LOQ). The results are qualified due to the uncertainty of analyte concentrations within this range. 

The analyte was not detected above the reporting l imit. 

See sample narrative. 

Laboratory Control Spike recovery not within control l imits. 

Duplicate analyses not within control limits. 

Dissolved analyte or filtered analyte greater than total analyte; analyses passed QC based on 
p recision criteria. 

Dissolved analyte or filtered analyte greater than total analyte; analyses failed QC based on 
precision criteria. 

BOD result is estimated due to the BOD blank exceeding the allowable oxygen depletion. 

BOD dupl icate precision not within control limits. Due to the 48 hour holding time for this test, it is 
not practical to reanalyze and try to correct the deficiency. 

BOD result is e stimated due to insufficient oxygen depletion. Due to the 48 hour holding time for 
this test, it is not practical to reanalyze and try to correct the deficiency. 

BOD laboratory control sample not within control limits. Due to the 48 hour holding time for this · 

test, it is not practical to reanalyze and try to correct the deficiency. 

BOD result is estimated due to complete oxygen depletion. Due to the 48 hour holding time for 
this test. it is not practical to reanalyze and try to correct the deficiency. 

Rev. 4/29/03 

�-----------------------------------------------------------------· 



En Chern Inc. 
1 24 1  Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 83391 1 

Client : WILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE 

Matrix Type : WATER 

Collection Date : 05/01 /03 

Report Date : 05/09/03 

Lab Sample Number 83391 1 -001 

Project Number 03-0002-01 

Field ID : G6733 / 1 2-1-2 (2) 

INORGANJCS 
Analysis Prep 

Test Result LOD LOQ EQL Units Code Date Method 

Arsenic 9.6 5.8 1 8  ugll ax 05/06/03 SW846 601 0B 

Lead 2.5 1 .2 3.8 ug/L ax 05/05/03 SW846 601 0B 

Cyanide, Total 0 .15 0.007 0.024 mg/L 05/05/03 EPA 335.4 

pH, Laboratory 1 1  s u  H 05/05/03 EPA 1 50.1 

BTEX Prep Method SW846 50308 Prep Date: 05/05/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

Benzene 1 9  2.0 6.4 ug/L 05/05/03 

Ethyl benzene 14  2.7 8.6 ug/L 05/05/03 

Toluene 33 3.4 1 1  ug/L 05/05/03 

Xylene, o 1 5  4.2 1 3  ug/L 05/05/03 

Xylenes, m + p 1 2  9.0 29 ug/L Q 05/05/03 

4-Bromofluorobenzene 98 %Recov 05/05/03 

Toluene-dB 1 01 %Recov 05/05/03 

Dibromofluoromethane 1 06 %Recov 05/05/03 

PAHI PNA Prep Method SW846 3510 Prep Date: 05/05/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

1-Methylnaphthalene 1 2  3.6 1 1  ug/L D 05/06/03 

2-Methylnaphthalene 5.2 3.4 1 1  ug/L QD 05/06/03 

Acenaphthene < 3.6 3.6 1 1  ug/L D 05/06/03 

Acenaphthylene 5.5 3.8 1 2  ug/L QD 05/06/03 

Anthracene < 4.0 4.0 1 3  ug/L D 05/06/03 

Benzo(a)anthracene 0.26 0.012 0.038 ug/L 05/05/03 

Benzo(a)pyrene 0.35 0.014 0.045 ug/L 05/05/03 

Benzo(b )fluoranthene 0.22 0.013 0.041 ug/L 05/05/03 

Benzo(ghi)perylene 0 .17  0.016 0.051 ug/L 05/05/03 

Benzo(k)fluoranthene 0.20 0.019 0.061 ug/L 05/05/03 

Chrysene 0.19 0.014 0.045 ug/L 05/05/03 

Dibenzo(a,h)anthracene 0.084 0.016 0.051 ug/L 05/05/03 

Fluoranthene 0.26 0.0 1 3  0.041 ug/L 05/05/03 

Fluorene 0.26 0.01 7 0.054 ug/L 05/05/03 

lndeno(1 ,2,3-cd)pyrene 0 .17  0.021 0.067 ug/L 05/05/03 

Naphthalene 1 30 9.6 31 ug/L D 05/06/03 

Phenanthrene 0.46 0.016 0.051 ug/L 05/05/03 

Pyrene 0 .17  0.01 7 0.054 ug/L 05/05/03 

Nitrobenzene-d5 1 04 %Recov 05/05/03 

2-Fiuorobiphenyl 39 %Recov 05/05/03 

Analysis 
Method Analyst 

SW846 6010B DLB 

SW846 60108 DLB 

EPA 335.4 DAW 

EPA 1 50.1 crw 

Analyst: JSF 

Analysis 
Method 

SW846 8260B 

SW846 82608 

SW846 8260B 

SW846 82608 

SW846 8260B 

SW846 8260B 

SW846 82608 

SW846 8260B 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 



En Chern Inc. 
1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 83391 1 

Client : IIV1LLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE 

Project Number 03-0002-01 

Field ID : 86733 / 1 2-1-2 (2) 

Matrix Type : WATER 

Collection Date : 05/01/03 

Report Date : 05/09/03 

Lab Sample N umber 833911-001 

PAHI PNA Prep Method SW846 351 0 Prep Date: 05/05/03 

Analyte Result LOD LOQ 

Terphenyl-d14 70 

EQL Units 

%Recov 

Code 
Analysis 
Date 

05/05/03 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 
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Organic Data Qual ifiers 

Analyte is present in the method blank. Method blank criteria is evaluated to the laboratory 
method detection limit. Additionally, method blank acceptance may be based on project specific 
criteria or determined from analyte concentrations in the sample and a re evaluated on a sample by 

sample basis. 

Elevated detection limit. 

Analyte value from diluted analysis, or surrogate result not applicable due to sample dilution. 

Analyte concentration exceeds calibration range. 

Surrogate results outside control criteria. 

Extraction or analysis performed past holding time. 

Qualitative evidence of analyte present: concentration detected is greater than the method 
detection limit but less than the reporting limit. 

Detection limit may be elevated due to the presence of an unrequested analyte. 

Spiked sample recovery not within control limits. 

The relative percent difference between the two columns for detected concentrations was greater 
than 40%. 

The analyte has been detected between the limit of detection (LOD) and limit of quantitation 
(LOQ). The results are qualified due to the uncertainty of analyte concentrations within this range. 

The relative percent difference between quantitation and confirmation columns exceeds internal 
quality control criteria. Because the result is unconfirmed, it has been reported as a non-detect 
with an elevated detection limit. 

The analyte was not detected above the reporting limit. 

Sample received with headspace. 

A second aliquot of sample was analyzed from a container with headspace. 

See Sample Narrative. 

Laboratory Control Spike recovery not within control limits. 

Duplicate analyses not within control limits. 

Rev. 05/07/03 

�----------------------------------------------.............................. . 



EN CHEM 
1:'\'C. 

Corporate Office & Laboratory 
1 2 .t  1 llt'lle\·ue Street. Suite 9 • Green Bav. \\1 54302 
920·4fi!l-2436 • FAX: 920-469-8827 • 800:7-ENCJIEM 

tL•u•w. enchem.com 

Analytical Report Num ber: 834526 

Client : WILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 

Project Number : 

Lab Sample Collection 
Number Field iD Matrix Date 

834526-001 G6733/5-2-2126 WATER 05/1 5/03 

834526-002 G6733/4-2-2/28 WATER 05/1 5/03 

834526-003 G6733/1 9-2-2/28 WATER 05/15/03 

834526-004 G6733/6-2-2/28 WATER 05/1 5/03 

834526-005 G6733/12-1 -2/28 WATER 05/1 5/03 

The "Q" flag is present when a parameter has been detected below the LOQ. This indicates the results are qualified due to the uncertainty 
of the parameter concentration between the LOD and the LOQ. 

I certify that the data contained In this Final Report has been generated and reviewed I n  accordance with approved methods and 
Laboratory Standard Operating Procedure. Exceptions, if any, are discussed in the accompanying sample comments. Release of this final 
report is authorized by Laboratory management, as is verified by the following signature. Reported results shall not be reproduced, except 
in full, without the written approval of the lab. The sample results relate only to the analytes of i nterest 
tested. 

Date 

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



Batch No._..:::.8 ...... �'-L-j.!.-':i'_)_lo __ _ 

En Chern, Inc.  Cooler Receipt Log 

Project Name or ID p r""'r'. c .hi (r ( S. -k No. of Coolers: __ _,__ __ Temps: __ g:..�..:o�J.ufbo......._TL.:;-c;.!.""�PL_----:--
A. Receipt Phase: Date cooler was opened: ___ 54/...!:J.�af-/..!..G..£.) ___ By: _ __._V__.):'""of"--------
1 :  Were samples received on ice? (Must be :> 6 C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 

2. Was there a Temperature Blank? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 

3: Were custody seals present and intact? (Record on COC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 

4: Are COC documents present? . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . ... . . . . . . . . . . ... . . . . . . . . . . . . . .. . .  @' 
5: Does this Project require quick turn around analysis? . . . . . . ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 

6: Is there any sub-work? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 

7: Are there any short hold time tests? .. . . . . . . . . . . . . . . . . . . . . . . . . .... . . . .. . . . . . . .. . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . @ NO 

8:  Are any samples nearing expiration of  hold-time? (Within 2 days) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES1 

9: Do any samples need to be Filtered or Preserved in the lab? . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES1 

B. Check-In Phase: Date samples were Checked-in: __ .....:;;.s-__.(�:;2_0_,/--=C'-'0"--- By: __ ifl-f;:,. _______ _ 

1 :  Were all sample containers listed on the COG received and intact? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ® 
2: Sign the COC as received by En Chem. Completed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . � NO 

3: Do sample labels match the COC? .. 0 0  . . . . . .  0 0  . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  @ N02 

4: Completed pH check on preserved samples .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES NO 
(This statement does not apply to water: VOC, O&G, TOC, ORO, Total Rec. Phenolics) 

5: Do samples have correct chemical preservation? . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES N02 

(This statement does nat apply to water: VOC, O&G, TOC, ORO, Total Rec. Phenolics) 
6: Are dissolved parameters field filtered? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES N02 

7: Are sample volumes adequate for tests requested? . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  � N02 

8: Are VOC samples free of bubbles >6mm . . . . . . . . . . . . . ... . . . . . . . . . . . . . . 00 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  ® N02 

9: Enter samples into logbook. Completed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  § NO 

1 0: Place laboratory sample number on all containers and COC. Completed . . . . . . . . . . . . . . . . . . . . § NO 

1 1 :  Complete Laboratory Tracking Sheet (LTS). Completed . . . . .  0 0 0  : . . . . . .  00 . . . . . . . . . . . . . . . . . . . . . . . . . .  YES NO 

1 2: Start Nonconformance form . . . . . . . . . . .  : . . . . . . . . . .  0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  § NO 

1 3: Initiate Subcontracting procedure. Completed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES NO 

14: Check laboratory sample number on a l l  containers and COC. . .  . . . . � NO 

Short Hold-time tests : 

Footnotes 

NA 

NA 

NA 

® 
NA 

48 Hours or less 
Colifonm (6 hrs) 
Hexavalent Chromium (24 Hrs) 

� BOD 
1 Notify proper lab group 
immediately. 

N itrite or Nitrate 
Low Level Mercury 
Ortho Phosphorus 
Turbidity 
Surfactants 
Sulfite 
En Core Preservation 
Color 

Rev. 4/1 1 /03, Attachment to 1-REC-5. 
Subject to QA Audit. 

p:/everyone/forms/samplereceiving/crt.doc 

2 Complete nonconformance memo. 

Reviewed by/date \�'<vi..-' ?12.1 /•/? 

--------------------------------------------------------------�· 



En Chern Inc. Analysis Sum mary by Laboratory 

(X) (X) (X) (X) (X) 
t; t; t; t; t; Ul (J1 (J1 (J1 (J1 rv rv rv rv rv 0'> 9' 0'> 9' 0'> 0 0 0 0 0 

Test Group Name 0 0 0 0 0 rv '-" """ Ul 

ARSENIC G G G G G 

BTEX G G G G G 

CYANIDE, TOTAL K K K K K 

LEAD G G G G G 

PAH/ PNA G G G G G 

PH.  LABORATORY G G G G G 

WISCONSIN Certification 

G = En Chem Green Bay 4051 32750 I DATCP: 1 05 000444 

K = En Chem Kimberly 4451 34030 

S = Subcontracted Analysis 

I 

1 24 1  Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 



En Chern Inc. 

Lab#: 

834526 

834526-

TestGroupiD: 

All Samples 

M-PB-W 

M-AS-W 

Comment: 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Sample was received in two poly bottles. Per client request, the sample was split 
into proper containers and preserved. The PAH was analyzed from a plastic 
container. The volume for BTEX analysis was transferred to HCL preserved 40 
ml vials. Samples were received at room temperature. Analyzed per client 
request. 

X - Reported result is an estimated result due to samples not being digested per 
client request. 

X - Reported result is an estimated result due to samples not being digested per 
client request. 
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Organic Data Qualifiers 

Analyte is present in the method blank. Method blank criteria is evaluated to the laboratory 
method detection limit. Additionally, method blank acceptance may be based on project specific 
criteria or determined from analyte concentrations in the sample and are evaluated on a sample by 
sample basis. 

Elevated detection limit. 

Analyte value from diluted analysis, or surrogate result not applicable due to sample dilution. 

Analyte concentration exceeds calibration range. 

Surrogate results outside control criteria. 

Extraction or analysis performed past holding time. 

Qualitative evidence of analyte present: concentration detected is greater than the method 
detection limit but less than the reporting limit. 

Detection limit may be elevated due to the presence of an unrequested analyte. 

Spiked sample recovery not within control limits. 

The relative percent difference between the two columns for detected concentrations was greater 
than 40%. 

The analyte has been detected between the limit of detection (LOD) and limit of quantitation 
(LOQ). The results are qualified due to the uncertainty of analyte concentrations within this range. 

The relative percent difference between quantitation and confirmation columns exceeds internal 
quality control criteria. Because the result is unconfirmed, it has been reported as a non-detect 
with an elevated detection limit. 

The analyte was not detected above the reporting limit. 

Sample received with headspace. 

A second aliquot of sample was analyzed from a container with heads pace. 

See Sample Narrative. 

Laboratory Control Spike recovery not within control limits. 

Duplicate analyses not within control limits. 

Rev. 05107103 

......................................................................... !_ 



En Chern Inc. 
1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 834526 

Client : WILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 

Project Number 

Field ID : G6733/5-2-2/28 

INORGANICS 

Test Result LOD LOQ EQL 

Arsenic < 5.8 5.8 1 8  
Lead 26 1 .2 3.8 

Cyanide, Total 0 .10 0.001 0.0048 

pH, Laboratory 9.6 

Units 

ug/L 

ug/L 

mg/L 

su 

Matrix Type : WATER 

Collection Date : 05/1 5/03 

Report Date : 06/03/03 

Lab Sample Number 834526-001 

Analysis Prep 
Code Date Method 

X 05/22/03 SW846 601 0B 

X 05/22/03 SW846 6010B 

05/28/03 EPA 335.4 

H 05/21/03 EPA 1 50.1 

BTEX Prep Method SW846 50308 Prep Date: 05/22/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

Benzene 1 8  0.41 1 . 3  ug/L 05/22/03 

Ethylbenzene 6.8 0.54 1 .7 ug/L 05/22/03 

Toluene 20 0.67 2.1 ug/L 05/22/03 

Xylene, o 7.2 0.83 2.6 ug/L 05/22/03 

Xylenes, m + p 5.9 1 .8 5.7 ug/L 05/22/03 

4-Bromofluorobenzene 1 26 %Recov 05/22/03 

Toluene-dB 125 %Recov 05/22/03 

Dibromofluoromethane 1 26 %Recov 05/22/03 

PAHI PNA Prep Method SW846 351 0 Prep Date: 05/22/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

1 -Methylnaphthalene 7.6 0.36 1 . 1  ug/L 05/23/03 

2-Methylnaphthalene 3.7 0.34 1 . 1  ug/L 05/23/03 

Acenaphthene 1 .3 0.36 1 . 1  ug/L 05/23/03 

Acenaphthylene 8.0 0.38 1 .2 ug/L 05/23/03 

Anthracene 2.5 0.40 1 .3 ug/L 05/23/03 

Benzo(a)anthracene 4.0 0.24 0.76 ug/L 05/23/03 

Benzo(a)pyrene 4.0 0.28 0.89 ug/L 05/23/03 

Benzo(b)fluoranthene 2.5 0.26 0.83 ug/L 05/23/03 

Benzo(g hi)perylene 1 .9 0.32 1 .0 ug/L 05/23/03 

Benzo(k)fluoranthene 2.4 0.38 1 .2 ug/L 05/23/03 

Chrysene 3.5 0.28 0.89 ug/L 05/23/03 

Dibenzo(a,h)anthracene 0.83 0.32 1 .0 ug/L a 05/23/03 

Fluoranthene 2.5 0.26 0.83 ug/L 05/23/03 

Fluorene 0.75 0.34 1 .1 ug/L a 05/23/03 

lndeno(1 ,2,3-cd)pyrene 1 .8 0.42 1 .3 ug/L 05/23/03 

Naphthalene 66 4.8 1 5  ug/L D 05/24/03 

Phenanthrene 2.8 0.32 1 .0 ug/L 05/23/03 

Pyrene 3.0 0.34 1 .1 ug/L 05/23/03 

Nitrobenzene-d5 1 07 %Recov 05/23/03 

2-Fiuorobiphenyl 76 %Recov 05/23/03 

Analysis 
Method Analyst 

SW846 60108 DLB 

SW846 60108 DLB 

EPA 335.4 DAW 

EPA 150.1 crw 

Analyst: HW 
Analysis 
Method 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 8260B 

SW846 82608 

SW846 82608 

Analyst: RJN 
Analysis 
Method 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 



En Chem Inc. 
1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report N umber: 834526 

Client : 'NILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 

Project Number 

Field ID : G6733/5-2-2/28 

Matrix Type : WATER 

Collection Date : 05/1 5/03 

Report Date : 06/03/03 

Lab Sample Number 834526-001 

PAHI PNA Prep Method SW846 351 0 Prep Date: 05/22/03 

Analyte Result LOD LOQ 

Terphenyl-d 14 78 

EQL Units 

%Recov 

Code 
Analysis 
Date 

05/23/03 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 



En Chern Inc. 
1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 834526 

Client : \I\IILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 
Project Number 

Field ID : G6733/4-2-2/28 

INORGANJCS 

Test Result LOD LOQ EQL 
Arsenic < 5.8 5.8 18 

Lead 2 1  1 .2  3.8 

Cyanide, Total 0.036 0.001 0.0048 

pH, Laboratory 1 0  

Units 

ug/L 

ug/L 

mgiL 
su 

Matrix Type : WATER 

Collection Date : 05/1 5/03 

Report Date : 06/03/03 

Lab Sample Number 834526-002 

Analysis Prep 
Code Date Method 

X 05/22/03 SW846 601 08 

X 05/22/03 SW846 601 0B 

05/28/03 EPA 335.4 

H 05/21/03 EPA 150.1 

BlEX Prep Method SW846 50308 Prep Date: 05/22/03 

Analysis 
Analyte Result LCD LCQ EQL Units Code Date 

Benzene 1 5  0.41 1 .3 ug/L 05/22/03 

Ethylbenzene 6.3 0.54 1 .7 ug/L 05/22/03 

Toluene 22 0.67 2.1 ug/L 05/22/03 

Xylene, o 7.0 0.83 2.6 ug/L 05/22/03 

Xylenes, m + p 5.4 1 .8 5.7 ug/L Q 05/22/03 

4-Bromofluorobenzene 1 26 %Recov 05/22/03 

Toluene-dB 1 23 %Recov 05/22/03 

Dibromofluoromethane 129 %Recov 05/22/03 

PAHI PNA Prep Method SW846 3510  Prep Date: 05/22103 

Analysis 
Analyte Result LCD LCQ EQL Units Code Date 

1-Methylnaphthalene 8.0 3.6 1 1  ug/L Q 05/27/03 

2-Methylnaphthalene < 3.4 3.4 1 1  ug/L 05/27/03 

Acenaphthene < 3.6 3.6 1 1  ug/L 05/27/03 

Acenaphthylene < 3.8 3.8 1 2  ug/L 05/27/03 

Anthracene < 4.0 4.0 1 3  ug/L 05/27/03 

Benzo(a)anthracene < 2.4 2.4 7.6 ug/L 05/27/03 

Benzo(a)pyrene < 2.8 2.8 8.9 ug/L 05/27/03 

Benzo(b )fluoranthene < 2.6 2.6 8.3 ug/L 05/27/03 

Benzo(ghi)perylene < 3.2 3.2 10 ug/L 05/27/03 

Benzo(k)fluoranthene < 3.8 3.8 1 2  ug/L 05/27/03 

Chrysene < 2.8 2.8 8.9 ug/L 05/27/03 

Dibenzo(a,h)anthracene < 3.2 3.2 1 0  ug/L 05/27/03 

Fluoranthene < 2.6 2.6 8.3 ug/L 05/27/03 

Fluorene < 3.4 3.4 1 1  ug/L 05/27/03 

lndeno(1 ,2,3-cd}pyrene < 4.2 4.2 1 3  ug/L 05/27/03 

Naphthalene 58 4.8 1 5  ug/L 05/27/03 

Phenanthrene < 3.2 3.2 1 0  ug/L 05/27/03 

Pyrene < 3.4 3.4 1 1  ug/L 05/27/03 

Nitrobenzene-d5 < NA %Recov D 05/27/03 

2-Fiuorobiphenyl < NA %Recov D 05/27/03 

Analysis 
Method Analyst 

SW846 601 08 DLB 

SW846 601 08 DLB 

EPA 335.4 DAW 

EPA 1 50. 1 crw 

Analyst: HW 
Analysis 
Method 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 



I 

En Chern Inc. 
1 241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7 -ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 834526 

Client : V\IILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 

Project Number 

Field ID : 86733/4-2-2/28 

Matrix Type : WATER 

Collection Date : 05/1 5/03 

Report Date : 06/03/03 

Lab Sample Number 834526-002 

PAI-U PNA Prep Method SW846 351 0 Prep Date: 05/22/03 

Ana lyle Result LOD 

Terphenyl-d1 4  < NA 
LOQ EQL Units Code 

%Recov D 

Analysis 
Date 

05/27/03 . 

Analyst: RJN 

A nalysis 
M ethod 

SW846 8270C 



1 241  Bellevue Street 

En Chern Inc. Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 834526 

Client : WILLIAMS ENVIRONMENTAL SERVICES Matrix Type : WATER 

Project Name : FORMER MGP SITE, APPLETON Collection Date : 05/1 5/03 

Project Number Report Date : 06/03/03 

Field iD : G6733/1 9-2-2128 Lab Sample Number 834526-003 

INORGANICS 

Analysis Prep Analysis 
Test Result LOD LOQ EQL Units Code Date Method Method Analyst 

Arsenic < 5.8 5.8 1 8  ugll X 05/22/03 SW846 60108 SW846 6010B DLB 

Lead 17 1 .2 3.8 ug/L X 05/22/03 SW846 601 0B SW846 6010B DLB 

Cyanide, Total 0.088 0.001 0.0048 mgll 05/28/03 EPA 335.4 EPA 335.4 DAW 

pH,  Laboratory 1 0  s u  H 05/21 /03 EPA 150.1 EPA 150.1 crw 

BTEX Prep Method SW846 50308 Prep Date: 05/22/03 Analyst: HW 
Analysis Analysis 

Analyte Result LOD LOQ EQL Units Code Date Method 

Benzene 1 5  0.41 1 .3 ug/L 05/22/03 SW846 8260B 

Ethylbenzene 7.5 0.54 1 .7 ug/L 05/22/03 SW846 8260B 

Toluene 22 0.67 2.1 ug/L 05/22/03 SW846 8260B 

Xylene, o 7.9 0.83 2.6 ug/L 05/22/03 SW846 8260B 

Xylenes, m + p 6.1 1 .8 5.7 ug/L 05/22/03 SW846 8260B 

4-Bromofluorobenzene 1 25 %Recov 05/22103 SW846 8260B 

Toluene-dB 127 %Recov 05/22/03 SW846 8260B 

Dibromofluoromethane 1 22 %Recov 05/22/03 SW846 8260B 

PAHI PNA Prep Method SW846 351 0 Prep Date: 05/22/03 Analyst: RJN 

Analysis Analysis 
Analyte Result LOD LOQ EQL Units Code Date Method 

1-Methylnaphthalene 7.3 3.6 1 1  ug/L a 05/27/03 SW846 8270C 

2-Methylnaphthalene < 3.4 3.4 1 1  ug/L 05/27/03 SW846 8270C 

Acenaphthene < 3.6 3.6 1 1  ug/L 05/27/03 SW846 8270C 

Acenaphthylene 3.9 3.8 1 2  ug/L a 05/27/03 SW846 8270C 

Anthracene < 4.0 4.0 1 3  ug/L 05/27/03 SW846 8270C 

Benzo(a)anthracene < 2.4 2.4 7.6 ug/L 05/27/03 SW846 8270C 

Benzo(a)pyrene < 2.8 2.8 8.9 ug/L 05/27/03 SW846 8270C 

Benzo(b )fluoranthene < 2.6 2.6 8.3 ug/L 05/27/03 SW846 8270C 

Benzo(ghi)perylene < 3.2 3.2 1 0  ug/L 05/27/03 SW846 8270C 

Benzo(k)fluoranthene < 3.8 3.8 1 2  ug/L 05/27/03 SW846 8270C 

Chrysene < 2.8 2.8 8.9 ug/L 05/27/03 SW846 8270C 

Dibenzo(a,h)anthracene < 3.2 3.2 1 0  ug/L 05/27/03 SW846 8270C 

Fluoranthene < 2.6 2.6 8.3 ug/L 05/27/03 SW846 8270C 

Fluorene < 3.4 3.4 1 1  ug/L 05/27/03 SW846 8270C 

l ndeno( 1 ,2,3-cd)pyrene < 4.2 4.2 1 3  ug/L 05/27/03 SW846 8270C 

Naphthalene 67 4.8 1 5  ug/L 05/27/03 SW846 8270C 

Phenanthrene < 3.2 3.2 1 0  ug/L 05/27/03 SW846 8270C 

Pyrene < 3.4 3.4 1 1  ug/L 05/27/03 SW846 8270C 

Nitrobenzene-d5 < NA %Recov D 05/27/03 SW846 8270C 

2-Fiuorobiphenyl < NA %Recov D 05/27/03 SW846 8270C 



En Chern Inc. 
1241 Bellevue Street 
Green Bay, W1 54302 
920-469-2436 
800-7 -ENCHEM 
Fax: 920-469-8827 

Analytical Report N umber: 834526 

Client : \NILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 

Project Number 

Field ID : 86733/1 9-2-2/28 

Matrix Type : WATER 

Collection Date : 05/1 5/03 

Report Date : 06/03/03 

Lab Sample Number 834526-003 

PAHI PNA Prep Method SW846 3510 Prep Date: 05/22/03 

Analyte Result LOD 

Terphenyl-d14 < NA 
LOQ EQL Units Code 

%Recov D 

Analysis 
Date 

05/27/03 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 



En Chern Inc. 
1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 834526 

Client : WILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 

Project Number 

Field ID : 86733/6-2-2128 

INORGANICS 

Test Result LOD LOQ EQL 
Arsenic < 5.8 5.8 1 8  

Lead 5.1 1 .2 3.8 

Cyanide, Total 0.046 0.001 0.0048 

pH, Laboratory 1 0  

Units 

ug/L 

ug/L 

mg/L 
s u  

Matrix Type : WATER 

Collection Date : 05/1 5/03 

Report Date : 06/03/03 

Lab Sample Number 834526-004 

Analysis Prep 
Code Date Method 

X 05/22/03 SW846 601 0B 

X 05/22/03 SW846 6010B 

05/28/03 EPA 335.4 

H 05/21/03 EPA 1 50.1 

BTEX Prep Method SW846 5030B Prep Date: 05/22/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

Benzene 8.5 0.41 1 .3 ug/L 05/22/03 

Ethyl benzene 3.1 0.54 1 .7 ug/L 05/22103 

Toluene 8.7 0.67 2.1 ug/L 05/22/03 

Xylene, o 3.5 0.83 2.6 ug/L 05/22/03 

Xylenes, m + p 2.5 1 .8 5.7 ug/L Q 05/22103 

4-Bromofluorobenzene 125 %Recov 05/22/03 

Toluene-dB 126 %Recov 05/22/03 

Dibromofluoromethane 1 21 %Recov 05/22/03 

PAHI PNA Prep Method SW846 351 0 Prep Date: 05/22/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

1-Methylnaphthalene 4.7 1 .8 5.7 ug/L Q 05/27/03 

2-Methylnaphthalene 2.1  1 .7 5.4 ug/L Q 05/27/03 

Acenaphthene < 1 .8 1 .8 5.7 ug/L 05/27/03 

Acenaphthylene 2.6 1 .9 6.1 ug/L Q 05/27/03 

Anthracene < 2.0 2.0 6.4 ug/L 05/27/03 

Benzo(a)anthracene < 1 .2  1 .2 3.8 ug/L 05/27/03 

Benzo(a)pyrene < 1 .4 1 .4 4.5 ug/L 05/27/03 

Benzo(b)fluoranthene < 1 .3 1 .3 4.1 ug/L 05/27/03 

Benzo(ghi)perylene < 1 .6 1 .6 5.1 ug/L 05/27/03 

Benzo(k)fluoranthene < 1 .9 1 .9 6.1 ug/L 05/27/03 

Chrysene < 1 .4 1 .4 4.5 ug/L 05/27/03 

Dibenzo(a,h)anthracene < 1 .6 1 .6 5.1 ug/L 05/27/03 

Fluoranthene < 1 . 3  1 .3 4.1 ug/L 05/27/03 

Fluorene < 1 .7 1 .7 5.4 ug/L 05/27/03 

lndeno(1 ,2,3-cd)pyrene < 2.1  2.1 6.7 ug/L 05/27/03 

Naphthalene 36 2.4 7.6 ug/L 05/27/03 

Phenanthrene < 1 .6 1 .6 5.1 ug/L 05/27/03 

Pyrene < 1 .7 1 .7 5.4 ug/L 05/27/03 

Nitrobenzene-d5 < NA %Recov D 05/27/03 

2-Fiuorobiphenyl < NA %Recov D 05/27/03 

Analysis 
Method Analyst 

SW846 601 0B DLB 

SW846 6010B DLB 

EPA 335.4 DAW 

EPA 1 50.1 crw 

Analyst: HW 
Analysis 
Method 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 



En Chern Inc. 
1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7 -ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 834526 

Client : WILLIAMS ENVIRONMENTAL SERVICES 

Proj ect Name : FORMER MGP SllE, APPLETON 

Project Number 

Field ID : 86733/6-2-2/28 

Matrix Type : WATER 

Collection Date : 05/1 5/03 

Report Date : 06/03/03 

Lab Sample Number 834526-004 

PAHI PNA Prep Method SW846 351 0 Prep Date: 05/22/03 

Analyte Result LOD LOQ 

Terphenyl-d1 4  < NA 
EQL Units Code 

%Recov D 

Analysis 
Date 

05/27/03 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 



En Chern Inc. 
1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report N umber: 834526 

Client : WILLIAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 

Project Number 

Field ID : G6733/12-1 -2/28 

INORGANICS 

Test Result LOD LOQ EQL 

Arsenic < 5.8 5.8 1 8  

Lead 22 1 . 2  3.8 

Cyanide, Total 0.082 0.001 0.0048 

pH, Laboratory 10  

Units 

ug/L 

ug/L 

mg/L 

su 

Matrix Type : WATER 

Collection Date : 05/1 5/03 

Report Date : 06/03/03 

Lab Sample Number 834526-005 

Analysis Prep 
Code Date Method 

X 05/22/03 SW846 6010B 

X 05/22/03 SW846 601 0B 

05/28/03 EPA 335.4 

H 05/21/03 EPA 1 50.1 

BTEX Prep Method SW846 5030B Prep Date: 05/22/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

Benzene 9.0 0.41 1 .3 ug/L 05/22/03 

Ethyl benzene 7.4 0.54 1 .7 ug/L 05/22/03 

Toluene 19 0.67 2.1 ug/L 05/22/03 

Xylene, o 7.7 0.83 2.6 ug/L 05/22/03 

Xylenes, m + p 6.3 1 . 8  5.7 ug/L 05/22/03 

4-Bromofluorobenzene 124 %Recov 05/22/03 

Toluene-dB 124 %Recov 05/22/03 

Dibromofluoromethane 126 %Recov 05/22/03 

PAHI PNA Prep Method SW846 351 0 Prep Date: 05/22/03 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

1 -Methylnaphthalene 6.8 0.36 1 .1 ug/L 05/23/03 

2-Methylnaphthalene 3.3 0.34 1 . 1  ug/L 05/23/03 

Acenaphthene 1 .2 0.36 1 . 1  ug/L 05/23/03 

Acenaphthylene 4.6 0.38 1 .2 ug/L 05/23/03 

Anthracene 1.3 0.40 1 .3 ug/L 05/23/03 

Benzo(a)anthracene 1 .00 0.24 0.76 ug/L 05/23/03 

Benzo(a)pyrene 1 .4 0.28 0.89 ug/L 05/23/03 

Benzo(b)fluoranthene 0.81 0.26 0.83 ug/L Q 05/23/03 

Benzo(ghi)perylene 0.75 0.32 1 .0 ug/L Q 05/23/03 

Benzo(k)fluoranthene 0.81 0.38 1 .2 ug/L Q 05/23/03 

Chrysene 0.86 0.28 0.89 ug/L Q 05/23/03 

Dibenzo(a,h)anthracene < 0.32 0.32 1 .0 ug/L 05/23/03 

Fluoranthene 0.44 0.26 0.83 ug/L Q 05/23/03 

Fluorene 0.43 0.34 1 . 1  ug/L Q 05/23/03 

lndeno(1 ,2,3-cd)pyrene 0.70 0.42 1 .3 ug/L Q 05/23/03 

Naphthalene 67 4.8 1 5  ug/L D 05/24/03 

Phenanthrene 0.87 0.32 1 .0 ug/L Q 05/23/03 

Pyrene 0.49 0.34 1 . 1  ug/L Q 05/23/03 

Nitrobenzene-d5 92 %Recov 05/23/03 

2-Fiuorobiphenyl 77 %Recov 05/23/03 

Analysis 
Method Analyst 

SW846 6010B DLB 

SW846 6010B DLB 

EPA 335.4 DAW 

EPA 150.1 crw 

Analyst: HV\1 
Analysis 
Method 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 8260B 

SW846 82608 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 



En Chern Inc. 
1241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 834526 

Client : INILUAMS ENVIRONMENTAL SERVICES 

Project Name : FORMER MGP SITE, APPLETON 

Project Number 

Field ID : G6733/12-1 -2128 

Matrix Type : WATER 

Collection Date : 05/1 5/03 

Report Date : 06/03/03 

Lab Sample Number 834526-005 

PAHI PNA Prep Method SW846 351 0 Prep Date: 05/22103 

Analyte Result LOD LOQ 

Terphenyl-d 14  74 

EQL Units 

%Recov 

Code 
Analysis 
Date 

05/23/03 

Analyst: RJN 

Analysis 
Method 

SW846 8270C 
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Inorganic Data Qualifiers 

Analyte is detected in the method blank. Method blank criteria is evaluated to the laboratory 
method detection limit. Additionally, method blank acceptance may be based on project specific 
criteria or determined from analyte concentrations in the sample and are evaluated on a sample by 
sample basis. 

The analyte has been detected between the method detection limit a n d  the reporting limit 

Elevated detection limit due to matrix effects. 

Estimated concentration due to matrix interferences. During the metals analysis using the 
inductively coupled plasma (ICP), the serial dilution failed to meet the established control limits of 
0--1 0% and the sample concentration is greater than 50 times the IDL (1 00 times the IDL for 
analysis done on the ICP-MS). The result was flagged with the E qualifier to Indicate that a 
physical interference was observed. 

Due to potential interferences for this analysis by Inductively Coupled Plasma techniques (SW-846 
Method 601 0), this analyte has been confirmed by and reported from an alternate method. 

Preservation or analysis performed past holding time. 

Sample received u npreserved. Sample was either preserved at the time of receipt or at the time of 
sample preparation. 

Elevated detection l imit due to low sample volume. 

Spiked sample recovery not within control limits. 

The analyte has been detected between the limit of detection (LOD) and limit of quantitation 
(LOQ). The results are qualified due to the uncertainty of analyte concentrations within this range. 

The analyte was not detected above the reporting limit. 

See sample narrative. 

Laboratory Control Spike recovery not within control limits. 

Duplicate analyses not within control limits. 

Dissolved analyte or filtered analyte greater than total analyte; analyses passed QC based on 
precision criteria. 

Dissolved analyte or filtered analyte greater than total analyte; analyses failed QC based on 
precision criteria. 

BOD result is estimated due to the BOD blank exceeding the allowable oxygen depletion .  

BOD duplicate precision not within control limits. Due to the 48 hour holding time for this test, it is 
not practical to reanalyze and try to correct the deficiency. 

BOD result is estimated due to insufficient oxygen depletion. Due to the 48 hour holding time for 
this test, it is not practical to reanalyze and try to correct the deficiency. 

BOD laboratory control sample not within control limits. Due to the 48 hour holding time for this 
test, it is not practical to reanalyze and try to correct the deficiency. 

BOD result is estimated due to complete oxygen depletion. Due to the 48 hour holding time for 
this test, it is not practical to reanalyze and try to correct the deficiency. 

Rev. 4/29/03 
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6 Remedial Design and Construction 

Upon completion of the ISCO treatment of the lower till, all of the injection wells will be 

abandoned in-place in accordance with the requirements of NR 141.25. 

6.4 Phase IV: Post Remedial Performance Monitoring 

6.4.1 Proposed Mon ito ring Well  I nstal lation 

Three bedrock piezometers will be installed to further address bedrock groundwater quality. 

Three bedrock piezometers (PZ-04-0?B, PZ-04-12B, and PZ-04-15B) are proposed to be nested 

with the monitoring wells of the same number (Sheet 12). Installation of these piezometers will 

facilitate remedial groundwater monitoring in the bedrock. 

An upgradient groundwater monitoring nest MW -O�s proposed north of the existing 

inactive gas holder structure in an area upgradient of monitoring well MW -01-11. This well nest 

will provide post-remedial groundwater monitoring data for shallow and deep groundwater to 

assess remedy effectiveness. 

Three lower till monitoring wells MW-7RD, MW-01-12D, and MW-01-15D that are to be 

abandoned will be replaced with wells located within the same vicinity as the previous wells. A 

licensed drilling company will install the wells per NR 141. These wells will be named MW -04-

?RD, MW-04- 1 2D, and MW-04-15D. Shallow monitoring wells and piezometers (PZ-01-0 1 and 

PZ-01 -02) will not be replaced, as they would be screened in the ISS monolith. r4 d  
_r(l � 0 </ A (_ O' / (0  � <"'"' 6.4.2 ISCO Groundwater Monitoring Evalu�n � r-"' \ v)' c o  00 i"- J(p . 'Z""LJ 

- I (_ o i ·(f' f �  
After site restoration activities are �d at the site, post remedial groundwater monitoring 

will be conducted on�r the first three months then quarterly thereafter to evaluate 

and confirm ISCO requirements. The proposed monitoring plan is to sample and measure water 

levels for wells MW-04-?RD, MW-04-12D, MW-04-15D, and MW-04-19D. 
S/D �  

Monthly monitoring of these wells will consist of the following parameters: 
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6 Remedial Design and Construction 

• Contaminant Parameters: VOCs (USEP A 8260), P AHs (USEPA 831 0), and 

available cyanide (OIA-1677) ; 

• Field Measured Parameters: Alkalinity, pH, dissolved oxygen, temperature, 
specific conductance, oxidation I reduction potential; and, 

• Geochemical Parameters: Nitrate, manganese, ferrous and total Iron, sulfate, 
methane and alkalinity. 

The duration and appropriateness of this program may be altered if conditions indicate one or 

more of the following: 

• ISCO requirements are more limited than currently estimated or may not be 
necessary based on the effectiveness of iSS in Treatment Zone 2; 

• The actual quantity of contaminant mass treated during ISS can no longer 
contribute dissolved phase COCs to lower till groundwater; and, 

• Observation of a stable and/or receding plume. 

6.4.3 Post Remedial G rou ndwater Monitorin g  Plan 

Quarterly monitoring will be performed for the first two years after ISC2_0 bi-monthly 

groundwater monitoring is completed to establish seasonal trends and to interpret if dissolved 

phase groundwater contaminants are receding or stabilizing. The proposed monitoring plan is to 

sample and measure water levels for the wells listed in Section 6.4.1 

bedrock wells. 

Proposed groundwater monitoring will consist of the following parameters: 

• Contaminant Parameters: VOCs (USEP A 8260), P AHs (USEP A 831 0), and 
available cyanide (OIA-1677); 

• Field Measured Parameters: Alkalinity, pH, dissolved oxygen, temperature, 
specific conductance, oxidation I reduction potential; and, 

• Geochemical Parameters: Nitrate, manganese, ferrous and total Iron, sulfate, 
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6 Remedial Design and Construction 

methane and alkalinity. 

The contaminant parameters and field measured parameters will be collected quarterly. 

Geochemical parameters will be analyzed semiannually. In addition, RCRA metals will be 

sampled semiannually. These parameters and frequency are proposed in conjunction with the 

Guidance of Natural A ttenuation for Petroleum Releases PUB-RR-614 March 2003. The data 

will be used to evaluate the following: 

• Decrease in MGP residual concentrations (e.g., total BTEX, naphthalene); 

• Increasing geochemical; trends (i.e., ferrous iron) or decreasing geochemical 
trends (i.e., sulfate, nitrate) that may change with increasing biological activity; 
and, 

• Changes in dissolved oxygen trends. 

As requested by the WDNR in the October 4, 2001 letter, MW-08, MW-09 and MW-10 were 

sampled in 2002 for sulfate, chloride and cyanide. MW -9 exhibits of high levels of sulfate and 

chloride (Table 6). Quarterly sampling at MW -9 will continue for sulfate and chloride analyses; 

cyanide will not be sampled from the well. Also, MW-8 quarterly sampling of sulfate and 

cy���'\11 continue to evaluate off-site groundwater quality. Groundwater monitoring of MW-

/ 10 will be eliminated from the monitoring plan. The new well nest (MW -04-19S/D) will be used 

for upgradient groundwater monitoring. 

o-r. A - ' (o 7 7 ': 
The groundwater monitoring objective is to assess natural attenuation as a final remedy for the 

lower till groundwater. Natural attenuation monitoring will be used to evaluate the contaminant 

plume for decreasing contaminant concentrations in groundwater and for evidence of 

biodegradation processes. Progress re orts including Form 4400-194 will be submitted to the 

WDNR semi-annually. Future groundwater monitoring frequencies beyond the initial two year 

period will be reassessed on the basis of remedy performance and in accordance with WDNR 

approval. In addition, recommendations may be developed to reduce the number of monitoring
¥ 

� 

Wells that are included for future monitoring events. () (Jc'� _s oc:- � u ' I {)t- 1 ·� ) 
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Step 1. 
Benzene 

Hydroxylation 
to Phenol 

Step 2. 
-Phenol 

Oxidation to 
Benzoquinone 

o --.
OH·

.,. � FeH"' @ 
XH XH 

Benzene 

OH 
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Hydroxycyclohexadienyl 
Intermediates 

OH· 

OH 
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0 

Phenol Dihydroxybenzene Orthobenzoquinone 
Step 3. Carboxylic Acid Formation and Oxidation to Carbon Dioxide 

0 OH· a· 
COOH 

OH· cCOOH 
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COOH 
OH· � OH· 

.. 
::::::.... COOH 

.. I .. I .. H - C  - OH .. C02 

COOH COOH 

Orthobenzoquinone Muconic Acid Maleic Acid 

References: Edwards and Curci 1992; Scheck and Frimmel, 1995 

Figure 2-1. Benzene Oxidation Pathway 

Oxalic Acid Formic Acid Carbon 
Dioxide 
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Table 4-1 . Test Setup and Experimental Conditions 

% Solids Volume 35% 

Test Target Mass Ratio Soli Mass (from Soil Mass Adsorbed Volume Water Volume Catalyst H202 H202 Mass Total Uquld Volume (ml) (Adsorbed + 
Identification H202 : Contaminant (g) Baseline). (g) Water (nil) Added (ml) Added (ml) Added {ml) Added (g) Groundwater + Catalyst + H202 ) 

Test 1 Control 2 500 89% 2 225 275 2 500 0 0 0 2 775 
Test 2 1 0:1 2 500 89% 2 225 275 378.9 1 500 21 .1  2 1 . 1  2 175 

Test 3 20:1 2 500 89% 2 225 275 357.8 1 500 42.2 42.2 2 175 

Test 4 30:1 2 500 89% 2 225 275 336.7 1 500 63.3 63.3 2 175 

Test 5 40:1 2 500 89% 2 225 275 315.6 1 500 84.4 84.4 2 175 
Test a 50:1 2,500 89% 2,225 275 294.5 1,500 105.5 105.5 . 2,175 



Table 5 1 Analytical Results Fe11lon's Reagent Orldnlio11 Test - . 
Sample BaseUne Test 1 (Conh·ol) Test 2 {10:1) Test 3 (20:1) Test 4 (30:1) Test S {40:1) Test 6 {50:1} · 

Actual 11101 : Contaminant Muss Rallo Not Applicable Zet·o 
EJ;Iforccment Walet· Soil Water Soil Water Soil Water Soil Water Soil Wnlct· Soli Water · Soil 

CompoWid I Result Stondal'd J.Ig/L J.Ig/kg J.lg/L Jlg/kg J.Ig/L !1g/kg Jlg/L J.Ig/kg vg/L J.lg/l<g J.Ig/L J.lg/l<g J1g/L J.lg/kg 
Acenaphthcnc <92 2,500 10 930 <4.6 1,100 <4.6 620 <4.6 710 <4.6 440 <9.2 360 

Accnaphthylene <94 <600 <4.7 350 . <4.7 760 <4.7 200 <4.7 280 <4.7 170 <9.4 280 
Anthracene 3000 <56 2,400 <2.8 1,400 <2.8 4,500 <2.8 930 <2.8 1,000 <2.8 680 9.6 1,000 

llcmo(n)anthmccne <34 2,000 3.6 1,800 2.2 4,600 3.5 1,200 4 1,300 2.3 990 27 1,300 
Bcnzo(n)pyrcne 0.2 <30 1,300 3.1 1,400 1.6 3,000 2.7 780 3.6 960 <1.5 700 23 890 

llcnzo(b)Ouoranthcne 0.2 <44 800 <2.2 1,000 <2.2 2,600 <2.2 650 2.4 790 <2.2 490 18 730 
Jlcou:o(gJo,l)perylcne <42 680 <2. 1  580 <2. 1 1,500 <2.1 3�0 2.4 470 <2.1 290 14 430 
Dcmo(k)OuonmUoene <48 1,200 2.6 1,400 <2.2 3,500 2.1 800 3.3 930 <2.4 650 22 930 

Cub�zole <28 <600 <1.4 <160 <1.4 <630 <1 .4 <160 <1.4 <160 <1.4 <160 <2.8 <150 

Cbrysene 0.2 <36 2,200 3.9 1,700 2.8 4,500 4.3 1,100 5.1 1,300 2.9 910 31 1,100 

II Dlbenzo(n,h)nnfht1tccne <48 <270 <2.4 190 <2.4 470 <2.4 <69 <2.4 130 <2.4 <69 <4.8 130 
IQ Dlbcmofut1111 <94 <650 <4.7 300 <4.7 <670 <4.7 200 <4.7 230 <4.7 <170 <9.4 250 � 2,4-Dlmetbylphenol 140 <560 <2.9 <150 <4.7 <580 <4.7 <140 <2.9 <150 <2.9 <140 <5.8 <140 � 10 

-
Dlcthylphthalate 6 <54 <620 22 <160 83 <650 <160 <2.7 <170 <2.7 <160 <5.4 <160 

,}j l!luornnUtene 400 <32 3,500 7.2 3,000 4.2 9,806 5.9 1,1100 4.7 2,100 3.2 1,600 41 2,300 
Fluorene 400 <94 1,900 <4.7 1,1110 <4.7 2,400 <4.7 650 <4.7 630 <4.7 380 9.8 620 

Jndeno(1,2,3-C!d)pyt-ene <32 <91 0  <1.6 640 <1.6 1,900 <1.6 380 2.4 500 <1.6 380 16 520 
:Z-Mctltylnaphthalene 210 1,900 <3.9 800 <3.9 910 <3.9 400 <3.9 660 <3.5 400 <7.8 460 

2-Methylpltcnol <46 <670 <2.3 <170 <2.3 <690 <2.3 <170 <2.3 <180 <2.3 <170 <4.6 <170 
4-Metbylphellol 76 <580 <2.0 <150 <2.0 <600 <2.0 <150 <2.0 <160 <2.0 <ISO <4.0 <ISO 

Naphlltlllene 40 2,200 2,100 <3.8 1,000 4.2 8,700 4.1 410 <3.8 68(J <3.8 470 8 450 
Phcn.antltrcne <42 6,400 2.3 3,500 6.8 11,000 8.9 2,600 3.5 2,500 3.7 1,'700 46 2,800 

Phenol 6000 <20 <490 <1.0 <130 <1.0 <510 <UJ <130 <1.0 <130 <1.0 <130 <2.0 <130 
Pyrene 250 <36 4,600 7.8 3,900 4.9 10,000 7 2,400 5.5 3,000 3.8 1,900 42 2,700 
PAH 2,636 33,480 63 24,990 110 71,240 49 15,460 37 18,170 16 12,150 308 1 7,250 

Demene s 4,900 30 2 97 <0.25 98 <0.25 <18 <0.25 19 0.28 <25 <025 58 

� Elbylbenzene 700 1,100 250 <0.53 770 <0.53 170 <0.53 30 <0.53 28 <0.53 52 <0.53 9 1 
� Xylene, toW 10 1,200 560 <1.9 1200 <1.9 310 <1.9 57 <1.9 60 <1.9 110 <1.9 200 
... Toluene 1000 1,700 120 <0.84 78 <0.84 46 <0.84 <17 <0.84 <17 <0.84 <25 <0.84 51 

MAil 8,900 960 2 2,145 0 624 0 87 0 107 0 162 0 400 
.Sum Tolol VolatUe Ot·gnnlcs 11,636 34,440 64.5 27,135 109.7 71,864 49.1 15,547 36.9 18,277 16.2 12,150 266.4 17,250 

Diesel Rlmge 01·ganlcs 13,000 260,000 1,000 99,000 690 120,000 600 100,000 1,200 88,000 480 79,000 4,500 250,000 
Gasoline RWJge Organics .. 19,000 28,000 <50 49,000 <50 14,000 <50 9,400 <50 9,700 <50 6,800 <50 6,400 

Tl'H 32,000 288,000 1,000 148,000 690 134,000 600 109,400 1,200 97,700 480 85,800 4,500 256,400 
A1-settlc 50 290 4,800 9 3,100 9.4 2,200 7.5 3,800 7.9 3,000 8 3,500 5.4 . 2,100 

Cy.tttldc, tutnl (En Chem) 170 4,100 170 3,000 87 4,000 61 1,800 60 1,900 330 4,200 1,300 3,700 
Cyanide, total (Frontier) 540 NA 172 2:!5 62.8 404 51.8 225 44.9 528 87.2 430 847 433 

Misc. cy .. dde, weak and dissociable 52 NA 4.3 NA 45 NA 34 NA 3:! NA 290 NA 110 NA 
II"On Cynnlde (F•·onllel') !53.5 NA 83.8 NA 13.8 NA 11.9 NA 1!5.6 NA· 19.8 NA 894 NA o/o SoUds NA 89.9% NA 86.1% NA 86.4% NA 86.9% NA 83.8% NA 86.4% NA 86.8% 

Note: NA = Not analyzed 
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1 241 Bellevue Street 

En Chern Inc. Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES Matrix Type : WATER 

Project Name : APPLETON MGP Collection Date : 1 11 1 2102 

Project Number : 1302440 Report Date : 07/01 /03 

Field ID : TRIP BLANK Lab Sample Number : 828497-024 

VOC 3.4 Ust (Totai 12DCE & XYL} Prep Date: 1 1/1 9102 

Analysis Prep Method Analysis 
Analyte Result LCD LOQ EQL Oil. Units Code Date Method 

4-Bromofluorobenzene 107 1 %Recov 1 1119/02 SW846 5030B SW846 8260B 

Toluene-dB 1 1 3  1 %Recov 1 1/1 9102 SW846 5030B SW846 8260B 

Dibromofluoromethane 96 1 %Recov 1 1/1 9/02 SW846 5030B SW846 8260B 

Acetone < 3.3 3.3 1 1  1 ugll 1 1/19102 SW846 5030B SW846 8260B 

Benzene < 0.25 0.25 0.80 1 ugll 1 1/19102 SW846 50308 SW846 82608 

Bromodichloromethane < 0.23 0.23 0.73 1 ugll 1 1/1 9/02 SW846 5030B SW846 82608 

Bromoform < 0.45 0.45 1 .4 1 ugll 1 1119/02 SW846 50308 SW846 8260B 

Bromomethane < 0.87 0.87 2.8 1 ugll 1 1/19102 SW846 5030B SW846 82608 

2-Butanone < 4.0 4.0 1 3  1 ugll 1 1119/02 SW846 50308 SW846 82608 

Carbon disulfide < 0.50 0.50 1 .6 1 ugll 1 1/19/02 SW846 5030B SW846 8260B 

Carbon tetrachloride < 0.47 0.47 1.5 1 ugll 1 1/1 9/02 SW846 5030B SW846 82608 

Chlorobenzene < 0.58 0.58 1 .8 1 ugll 1 1/1 9102 SW846 50308 SW846 82608 

Chlorodibromomethane < 0.84 0.84 2.7 1 ug/L 1 1/1 9/02 SW846 5030B SW846 82608 

Chloroethane < 0.84 0.84 2.7 1 ugll 1 1/19102 SW846 5030B SW846 8260B 

Chloroform < 0.45 0.45 1 .4 1 ugll 1 1/19/02 SW846 5030B SW846 82608 

Chloromethane < 0.27 0.27 0.86 1 ug/L 1 1/19102 SW846 50308 SW846 8260B 

1,1 -Dichloroethane < 0.87 0.87 2.8 1 ugll 1 1/1 9102 SW846 5030B SW846 8260B 

1,2-Dichloroethane < 0.55 0.55 1 .8 ugll 1 1/19102 SW846 5030B SW846 82608 

1,1-Dichloroethene < 0.56 0.56 1 .8 1 ugll 1 1/19102 SW846 5030B SW846 8260B 

1,2-Dichloroethene, total < 1 .2 1 .2 3.8 ugll 1 1/19102 SW846 5030B SW846 8260B 

1,2-Dichloropropane < 0.39 0.39 1.2 ugll 1 1/19/02 SW846 5030B SW846 8260B 

cis-1,3-Dichloropropene < 0.57 0.57 1.8 1 ugll 1 1/19/02 SW846 5030B SW846 8260B 

trans-1,3-Dichloropropene < 0.64 0.64 2.0 1 ugll 1 1119/02 SW846 5030B SW846 8260B 

Ethylbenzene < 0.53 0.53 1 .7 1 ugll 1 1/19/02 SW846 5030B SW846 8260B 

2-Hexanone < 1 .2 1.2 3.8 1 ugll 1 1/19/02 SW846 50308 SW846 8260B 

Methylene chloride 1 .0 0.47 1 .5 1 ugll a 1 1/19102 SW846 50308 SW846 8260B 

4-Methyl-2-pentanone < 0.91 0.91 2.9 1 ugll 1 1119/02 SW846 5030B SWB46 8260B 

Styrene < 0.62 0.62 2.0 ug/L & 1 1/19102 SW846 50308 SWB46 8260B 

1,1 ,2,2-Tetrachloroethane < 0.77 0.77 2.5 ugll 1 1/19/02 SW846 50308 SW846 8260B 

Tetrachloroethene < 0.63 0.63 2.0 ugll 1 1119/02 SWB46 5030B SW846 8260B 

Toluene < 0.84 0.84 2.7 ugll 11/19/02 SW846 50308 SW846 8260B 

1,1 ,1-Trichloroethane < 0.65 0.65 2.1 1 ugll 1 1 119/02 SW846 50308 SW846 8260B 

1,1 ,2-Trichloroethane < 0.50 0.50 1 .6 1 ugll 1 1/19102 SW846 50308 SW846 8260B 

Trichloroethene < 0.39 0.39 1 .2 ugll & 1 1/19/02 SW846 5030B SWB46 8260B 

Vinyl chloride < 0.1 1 0.1 1 0.35 ugll 1 1/19/02 SW846 50308 SW846 8260B 

Xylene, total < 1 .9 1.9 6.1 ugll 1 1/19102 SW846 50308 SW846 8260B 



1241 Bellevue Street 

En Chern I nc. 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES Matrix Type : WATER 

Project Name : APPLETON MGP Collection Date : 1 1/13/02 

Project Number : 1 302440 Report Date : 07101/03 

Field ID : MW2 Lab Sample Number : 828497-023 

VOC 3.4 List (Totai 12DCE & XYL) Prep Date: 1 1/19102 

Analysis Prep Method Analysis 
Analyte Result LOD LOQ EQL 011. Units Code Date Method 

Dibromofluoromethane 96 %Recov 1 1 /19102 SWB46 5030B SW846 8260B 

4-Bromofluorobenzene 1 09 %Recov 1 1/19102 SW846 5030B SW846 8260B I 
Acetone < 3.3 3.3 1 1  ug/L 1 1/19102 SW846 5030B SW846 8260B 

Benzene 22 0.25 0.80 ug/L 1 1/19102 SW846 5030B SW846 8260B 

Bromodichloromethane < 0.23 0.23 0.73 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

Bromoform < 0.45 0.45 1 .4 ug/L 1 1/19102 SW846 5030B SW846 8260B 

Bromomethane < 0.87 0.87 2.8 ug/L 1 1/19102 SW846 5030B SWB46 8260B 

2-Butanone < 4.0 4.0 1 3  ug/L 1 1/19�02 SW846 5030B SWB46 8260B 

Carbon disulfide < 0.50 0.50 1 .6 ug/L 1 1 /19/02 SW846 5030B SW846 8260B 

Carbon tetrachloride < 0.47 0.47 1 .5 ug/L 1 1/19102 SW846 5030B SW846 8260B 

Chlorobenzene < 0.58 0.58 1 .8 ug/L 1 1/19102 SW846 5030B SW846 8260B 

Chlorodibromomethane < 0.84 0.84 2.7 ug/L 1 1/19102 SW846 5030B SWB46 8260B I 
Chloroethane < 0.84 0.84 2.7 1 ug/L 1 1119102 SW846 5030B SW846 8260B 

Chloroform < 0.45 0.45 1.4 1 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

· Chloromethane < 0.27 0.27 0.86 1 ug/L 1 1/19102 SW846 5030B SW846 8260B 

1 ,1 -Dichloroethane < 0.87 0.87 2.8 ug/L 1 111 9102 SW846 5030B SW846 8260B 

1 ,2-Dichloroethane . < 0.55 0.55 1 .8 ug/L 1.1/19102 SW846 5030B SWB46 8260B 

· 1 ,1-Dichloroethene < 0.56 0.56 1 .8 ug/L 1 1/19102 SW846 5030B SW846 8260B 

1 ,2-Dichloroethene,lotal < 1 .2 1 .2 3.8 ug/L 1 1/19102 SW846 50308 SW846 8260B 

1 ,2-Dichloropropane · < 0.39 0.39 1 .2 ug/L 1 1/19102 SW846 5030B SW846 82608 

cis-1 ,3-Dichloropropene < 0.57 0.57 1 .8 ug/L 1 1119102 SW846 5030B SW846 8260B 

trans-1 ,3-Dichloropropene < 0.64 0.64 2.0 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

Ethylbenzene < 0.53 0.53 1 .7 ug/L 1 1/19102 SW846 5030B SW846 8260B 

2-Hexanone < 1 .2 1 .2 3.8 ug/L 1 1 /1 9/02 SW846 5030B SW846 8260B 

Methylene chloride < 0.47 0.47 1 .5 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

4-Methyl-2-pentanone < 0.91 0.91 2.9 ug/L 1 1119/02 SW846 50308 SW846 8260B 

Styrene < 0.62 0.62 2.0 ug/L & 1 1 /1 9102 SW846 5030B SW846 8260B 

1,1 ,2,2-Tetrachloroethane < 0.77 o.n 2.5 ugll 1 1119102 SW846 5030B SW846 8260B 

Tetrachloroethane < 0.63 0.63 2.0 ug/L 1 1/1 9/02 SW846 5030B SWB46 8260B 

Toluene < 0.84 0.84 2.7 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

1 ,1 ,1-Trichloroethane < 0.65 0.65 2.1 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

1,1,2-Trichloroethane < 0.50 0.50 1 .6 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

Trichloroethane < 0.39 0.39 1.2 ug/L & 1 1/19/02 SW846 5030B SW846 8260B 

Vinyl chloride < 0.1 1 0.1 1 0.35 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

Xylene, total < 1 .9 1 .9 6.1 ug/L 1 1/19/02 SW846 5030B SWB46 8260B 



En C hern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW2 

SPECIAL SEMI-VOLATILE UST 

Analyte Result LOD LOQ EQL Dll. Units 

bis(2-Ethylhexyl)phthalate 
Fluoranthene 

Auorene 
Hexachlorobenzene 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 
2-Methylnaphthalene 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 

2-Nitroaniline 
2-Nitrophenol 
3-Nitroaniline 
4-Nitroaniline 

4-Nitrophenol 
Naphthalene 
Nitrobenzene 
2,2'-oxybis(1-Chloropropane) 
Di-n-octylphthalate 
Pentachlorophenol 
Phenanthrene 

Phenol 
Pyrene 

1 ,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2-Fiuorophenol 
Phenol-d5 

2-Chlorophenol-d4 
1 ,2-Dichlorobenzene-d4 
Nitrobenzene-d5 · 
2,4,6-Tribromophenol 
Terphenyl-d14 
2-Fiuorobiphenyl 

< 1 .4 
< 1 .6 
< 4.7 
< 1 .4 

< 2.9 
< 1 .4 
< 2.3 
< 1 .6 
< 4.5 
< 4.2 

< 3.9 
< 4.3 
< 2.2 
< 4.2 
< 3.7 

< 2.8 
< 1 . 8  
< 1 .8 
< 3.8 
< 3.5 
< 3.6 
< 1 .3 
< 0.78 
< 2.1 
< 1 .0 
< 1 .8 

< 3.0 
< 4.6 
< 4.0 

1 5  
6.2 

39 

44 
52 
66 

60 
57 

VOC 3.4 Ust (Totai 12DCE & XYL) 

1 .4 
1 .6 
4.7 

1 .4 

2.9 

1 .4 

2.3 

1 .6 
4.5 

4.2 

3.9 
4.3 
2.2 

4.2 

· 3.7 

2.6 
1.6 
1 .6 

4.5 

5.1 

1 5  
4.5 

9.2 

4.5 
7.3 

5.1 
1 4  

1 3  
1 2  
1 4  
7.0 
1 3  
1 2  
6.9 
5.7 
5.7 

3.8 1 2  

3.5 1 1  

3.6 11 

1 .3 4.1 

0.78 2.5 . 

2.1 6.7 

1 .0 3.2 

1 .8 5.7 

3.0 9.6 

4.6 1 5  

4.0 1 3  

1 
1 
1 

1 
1 
1 

1 
. 1 

u�IL 

ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug!L 
ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ugll 

ug!L 
ug/L 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 

Analyte Result LOD LOQ EQL Oil. Units 

Toluene-dB 1 14 %Recov 

Matrix Type : WATER 

Collection Date : 1 1 /13/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-023 

Prep Date: 11 120/02 

Analysis Prep Method Analysis 
Code Date Method 

& 

& 

& 

& 

1 1/20/02 SW646 351 0 

1 1/20/02 SW846 351 0 
1 1120/02 SW846 351 0 

1 1120/02 SW646 351 0 

1 1120/02 SW846 351 0 

1 1/20/02 SW646 351 0 
1 1120/02 SW646 351 0 
1 1120/02 SW646 351 0 

1 1120/02 SW646 351 0 

1 1120/02 SW646 351 0 
· 1 1120/02 SW846 351 0 

1 1120/02 SW846 351 0 
1 1120102 SW646 351 0 

1 1120/02 SW646 351 0 

1 1120/02 SW646 351 0 

1 1/20/02 SW646 351 0 

1 1120/02 SW846 351 0 
1 1120/02 SW646 351 0 

SW846 8270 

SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 

SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 

SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 

1 1120/02 SW646 3510 SW846 8270 
1 1120/02 SW846 351 0 SW846 8270 
1 1120/02 SW846 3510 SW846 8270 

1 1120/02 SW646 351 0 SW846 8270 
1 1120/02 SW646 351 0 SW846 8270 

1 1/20/02 SW646 351 0 SW846 8270 

1 1120/02 SW846 351 0 SW846 8270 
1 1120/02 SW646 351 0 SW646 8270 
1 1120/02 SW646 3510 SW846 8270 

1 1120/02 SW846 351 0 SW846 8270 
1 1120/02 SW846 3510 SW846 8270 

1 1120/02 SW646 351 0 SW646 8270 

1 1120/02 SW646 351 0 SW846 8270 

1 1120/02 SW846 351 0  SW846 8270 
1 1120/02 SW646 351 0 
1 1120/02 SW846 3510 
1 1120102 SW646 351 0 

1 1120/02 SW846 351 0  
1 1120/02 SW846 351 0 

SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/1 9/02 SW646 50308 SW846 82608 



E n  Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 

920-469-2436 

800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field 10 : MW2 

IN ORGANICS 

Test Result LOD LOQ EQL Oil. Units 

Cyanide, total 
Cyanide, weak and dissociable 

SPECIAL SEMI-VOLA TILE UST 

1.4 

0.24 

0.027 0.086 

0.0054 0.017 

mg/L 
mg/L 

Analyte Result LOD LOQ EQL Oil. Units 

4-Methylphenol 

4-Bromophenyl phenyl ether 

2-Methylphenol 

Acenaphthene 

Acenaphthylene 
Anthracene 

Di-n-butylphthalate 

Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Butylbenzylphthalate 

2-Chloronaphthalene 

2-Chlorophenol 
4-Chloro-3-methylphenol 

4-Chloroaniline 
4-Chlorophenyl phenyl ether 

Carbazole 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

Chrysene 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 
2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3,3-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

< 2.0 
< 3.6 

< 2.3 

< 4.6 

< 4.7 

< 2.8 
< 1 .4 

< 1 .7 

< 1.5 
< 2.2 

< 2.1 

< 2.4 

< 1.8 

< 4.2 

< 1.1 

< 4.1 

< 4.2 

< 4.7 

< 1 .4 

< 4.5 

< 0.87 
< 1 .8 

< 2.5 

< 2.3 

< 2.3 
< 3.7 

< 2.9 

< 3.0 
< 1.7 

< 3.7 

< 2.8 
< 1 .7 
< 2.4 

< 4.7 

< 2.7 
< 3.5 

2.0 

3.6 
2.3 

4.6 

4.7 
2.8 
1 .4 

1 .7 

1.5 
2.2 
2.1 
2.4 
1.8 
4.2 
1.1  
4.1  

4.2 
4.7 

1 .4 

4.5 

0.87 
1 .8 
2.5 
2.3 
2.3 

3.7 
2.9 

3.0 

1 .7 

3.7 

2.8 
1 .7 

2.4 

4.7 

2.7 
3.5 

6.4 

1 1  

7.3 

1 5  
1 5  
8.9 

4.5 

5.4 

4.8 
7.0 

6.7 
7.6 
5.7 
1 3  
3.5 
1 3  
1 3  
1 5  

4.5 
14 

2.8 
5.7 
8.0 

7.3 
7.3 

1 2  

9.2 

9.6 

5.4 

12 

8.9 

5.4 

7.6 
1 5  

8.6 
1 1  

1 
1 

1 
1 

1 

1 

1 

1 
1 

1 

1 

1 

ug/L 
Ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

ug/L 

Matrix Type :  WATER 

Collection Date : 11 113/02 

Report Date : 07101/03 

Lab Sample Number : 828497-023 

Analysis Prep 
Code Date Method 

SUB1 1 1125/02 EPA 335.4 

SUB1 1 1127/02 SM 4500 

Analysis 
Method 

EPA 335.4 

SM 4500 

Prep Date: 1 1120/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1120102 SW846 351 0 

1 1/20/02 SW846 351 0 

1 1/20/02 SW846 351 0 

1 1 /20/02 SW846 351 0 

1 1 120/02 SW846 351 0 
1 1/20102 SW846 351 0 

1 1/20/02 SW846 351 0 

1 1/20/02 SW846 351 0 

1 1 120/02 SW846 351 0 
1 1120/02 SW846 351 0 
1 1 120/02 SW846 351 0 

1 1120/02 SW846 351 0 

1 1120/02 SW846 351 0 
1 1120/02 SW846 351 0 

" 1 1120/02 SW846 351 0 
1 1120/02 SW846 351 0 
1 1120/02 SW846 351 0 

1 1120/02 SW846 351 0 

1 1120/02 SW846 351 0 

1 1120/02 SW846 351 0 

1 1/20/02 SW846 351 0 
1 1/20/02 SW846 351 0 

1 1120/02 SW846 351 0 

1 1120/02 SW846 351 0 

1 1120/02 SW846 351 0 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 6270 

SW846 6270 

SW846 6270 

SW846 8270 

SW846 8270 

SW846 6270 

SW846 8270 

SW846 8270 

SW846 6270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 6270 

SW846 8270 

SW846 8270 

SW846 6270 

SW846 8270 

SW846 8270 

SW846 8270 

1 1120/02 SW846 351 0 SW846 8270 

1 1120/02 SW846 351 0 SW846 8270 

11120/02 SW846 351 0 SW846 8270 

1 1120/02 SW846 351 0 SW846 8270 

1 1/20/02 SW846 351 0 SW846 8270 

1 1120/02 SW846 351 0 SW846 8270 

1 1/20/02 SW846 351 0 SW846 8270 

1 1 /20/02 SW846 351 0 SWB46 6270 

1 1120/02 SW846 351 0 SW846 8270 

1 1120/02 SW846 351 0 SW846 8270 

1 1 120/02 SW846 351 0 SW646 6270 

I 

I 



En Chern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW1 0 

IN ORGANICS 

Test Result 

Cyanide, total 0.0030 

Cyanide, weak and dissociable < 0.0027 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

LOD LOQ EQL 011. Units 

0.0027 0.0086 1 mg/L 

0.0027 0.0086 mg/L 

Matrix Type : WATER 

Collection Date : 1 1 /14102 

Report Date : 07/01/03 

Lab Sample Number : 828497-022 

Analysis Prep Analysis 
Code Date Method Method 

QSUB 1 1/22102 EPA 335.4 EPA 335.4 

SUB1 1 1122/02 SM 4500 SM 4500 



En Chern Inc. 

Client : WE ENERGIES 
Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MWB 

IN ORGANICS 

Test Result 

Cyanide, total 0.066 

Cyanide, weak and dissociable 0.0060 

1241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

LCD LOQ EQL Dll. Units 

0.0027 0.0086 mgll 

0.0027 0.0086 mgll 

Matrix Type : WATER 

Collection Date : 1 1/14/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-021 

Analysis Prep Analysis 
Code Date Method Method 

SUB1 1 1122/02 EPA 335.4 EPA 335.4 

QSUB 1 1122/02 SM 4500 SM 4500 I 

I 

I 



En Chern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW9 

IN ORGANICS 

Test Result 

Cyanide, total 0.0090 

Cyanide, weak and dissociable < 0.0027 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

LOD LOQ EQL 011. Units 

0.0027 0.0086 _mg/L 

0.0027 0.0086 mg/L 

Matrix Type : WATER 

Collection Date : 1 1/14/02 

Report Date : 07/01/03 

Lab Sample Number : 828497.{)20 

Analysis Prep Analysis 
Code Date Method Method 

SUB1 11/22102 EPA 335.4 EPA 335.4 

SUB1 1 1/22102 SM 4500 SM 4500 



1241 Bellevue Street 

En Chern Inc. Green Bay, WI 54302 
920469-2436 
80D-7-ENCHEM 
Fax: 92D-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES Matrix Type : WATER 

Project Name : APPLETON MGP Collection Date : 11/14/02 

Project Number : . 1302440 Report Date : 07/01/03 

Field ID : QCFB Lab Sample Number : 828497-01 9  

vee 3.4 List (Totai 12DCE & XYL) Prep Date: 11/19/02 

Analysis Prep Method Analysis 
Analyte Result LOD LOQ EQL Oil. Units Code Date Method 

Dibromofluoromethane 97 1 %Recov 1 1/19/02 SW846 5030B SW846 8260B 

4-Bromofluorobenzene 92 %Recov 1 1119/02 SW846 5030B SW846 8260B 

Acetone < 3.3 3.3 1 1  ug/L & 1 1/19102 SW846 5030B SW846 8260B 

Benzene < 0.25 0.25 0.80 1 ug/L 1 1/1 9/02 SW846 5030B SW846 8260B 

Bromodichloromethane < 0.23 0.23 0.73 1 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

Bromoform < 0.45 0.45 1 .4 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

Bromomethane < 0.87 0.87 2.8 ug/L 1 1/1 9102 SW846 5030B SW846 8260B 

2-Butanone < 4.0 4.0 1 3  ug/L & 1 1/19/02 SW846 5030B SW846 8260B 

Carbon disulfide < 0.50 0.50 1 .6 ug/L 1 1/19102 SW846 5030B SW846 8260B 

Carbon tetrachloride < 0.47 0.47 1 .5 ug/L 1 1/19/02 SW846 5030B SW846 82608 

Chlorobenzene < 0.58 0.58 1 .8 1 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

Chlorodibromomethane < 0.84 0.84 2.7 1 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

Chloroethane < 0.84 0.84 2.7 ug/L 1 1/1 9/02 SW846 5030B SWB46 8260B I 
Chloroform < 0.45 0.45 1 .4 ug/L 1 1 /19/02 SW846 5030B SW846 82608 

Chloromethane < 0.27 0.27 0.86 ug/L 11/1 9/02 SW846 5030B SW846 8260B 

1 ,1 -Dichloroethane < 0.87 0.87 2.8 1 ug/L 1.1/1 9/02 SW846 5030B SW846 82608 

1 ,2-Dichloroethane < 0.55 0.55 1 .8 1 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

1 ,1 -Dichloroethene < 0.56 0.56 1 .8 1 ug/L 1 1 /1 9/02 SW846 5030B SW846 8260B 

1 ,2-Dichloroethene, total < 1 .2 1 .2 3.8 ug/L 1 1/1 9/02 SW846 5030B SW846 8260B 

1 ,2-Dichloropropane < 0.39 0.39 1 .2 ug/L 1 1/1 9/02 SW846 5030B SW846 82608 

cis-1 ,3-Dichloropropene < 0.57 0.57 1 .8 1 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

trans-1 ,3-Dichloropropene < 0.64 0.64 2.0 1 ug/L 1 1/1 9/02 SW846 5030B SW846 8260B 

Ethylbenzene < 0.53 0.53 1 .7 1 ug/L 1 1/19/02 SW846 5030B SW846 8260B 

2-Hexanone < 1.2 1.2 3.8 1 ug/L & 1 1/1 9/02 SW846 5030B SW846 8260B 

Methylene chloride < 0.47 0.47 1 .5 1 ug/L 1 1/1 9/02 SW846 5030B SW846 8260B 

4-Methyl-2-pentanone < 0.91 0.91 2.9 1 ug/L 1 1/1 9/02 SW846 5030B SW846 8260B 

Styrene < 0.62 0.62 2.0 1 ug/L & 1 1/1 9/02 SW846 5030B SW846 8260B 

1 , 1  ,2,2-Tetrachloroethane < 0.77 0.77 2.5 1 ug/L 1 1/1 9/02 SW846 5030B SW846 8260B 

Tetrachloroethane < 0.63 0.63 2.0 1 ug/L 1 1/1 9/02 SW846 5030B SW846 8260B 

Toluene < 0.84 0.84 2.7 1 ug/L 1 1/1 9/02 SW846 5030B SW846 82608 

1 , 1 ,1-Trichloroethane < 0.65 0.65 2.1 1 ug/L 1 1/1 9/02 SW846 5030B SW846 8260B 

1 ,1 ,2-Trichloroethane < 0.50 0.50 1 .6 1 ug/L 1 1/19/02 SW846 50306 SW846 8260B 

T richloroethene < 0.39 0.39 1 .2 1 ug/L 1 1/1 9/02 SW846 5030B SW846 8260B 

Vinyl chloride < 0.1 1  0.11 0.35 1 ug/L 1 1/1 9/02 SW846 5030B SW846 8260B 

Xylene, total < 1 .9 1 .9 6.1 ug/L 1 1/1 9102 SW846 5030B SW846 8260B 



En Chern Inc. 
1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : QCFB 

SPECIAL SEMI-VOLA TILE UST 

Analyte 

bis(2-Ethylhexyl}phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

l ndeno(1,2,3-ccl}pyrene 

lsophorone 

1 -Methylnaphthalene 

2-Methylnaphthalene 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

2-Nitroaniline 

2-Nitrophenol · 
3-Nitroaniline 

4-Nitroaniline 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

2,2'-oxybis(1-Chloropropane) 

Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2-Fiuorophenol 

Phenol-d5 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Nitrobenzene-ciS 

2,4,6-Tribromophenol 

Terphenyl-d1 4  

2-Fiuorobiphenyl 

Result LOD LOQ EQL 

< 1 .4 1 .4 4.5 

< 1.6 1 .6 5.1 

< 4.7 

< 1 .4 

< 2.9 

< 1.4 

< 2.3 

< 1 .6 

< 4.5 

< 4.2 

< 3.9 

< 4.3 

< 2.2 

< 4.2 

< 3.7 . 

< 2.8 

< 1 .8 

< 1 .8 

< 3.8 

< 3.5 

< 3.6 

< 1.3 

< 0.78 

< 2.1 

< 1 .0 

< 1 .8 

< 3.0 

< 4.6 

< 4.0 

1 5  

8.5 

37 

43 

51 

62 
1 13 

50 

4.7 

1 .4 

2.9 

1 .4 

2.3 

1 .6 

4.5 

4.2 

3.9 

4.3 

2.2 
4.2 

3.7 

2.8 

1 .8 

1 .8 

3.8 

3.5 

3.6 

1.3 

0.78 

2.1 

1 .0 

1 .8 

3.0 

4.6 

4.0 

1 5 

4.5 

9.2 

4.5 

7.3 

5.1 

14 

13 

12 

14 

7.0 

1 3  

1 2  

8.9 

5.7 

5.7 

1 2  

1 1  

1 1  

4.1 

2.5 

6.7 

3.2 

5.7 

9.6 

1 5 

1 3  

VOC 3.4 List (Totai 12DCE & XYL) 

Oil. Units 

ugll 

1 ug/L 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1 

1 

1 

. 1  

1 

ugll 

ugll 

ug/L 

ugll 

ugll 

ugll 

ug/L 

ugll 

ugll 

ugll 

ug/L 

ugll 

ug/L 

ugll 

ugll 

ugll 

ugll 

ug/L 

ug/L 

Ug/L 

ugll 

ugll 

ugll 

ug/L 

ugll 

ugll 

ugll 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

Analyte Result LOD LOQ EQL Oil. Units 

Toluene-dB 1 07 %Recov 

Matrix Type : WATER 

Collection Date : 1 1 /1 4/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-019 

Prep Date: 1 1120102 

A nalysis Prep Method Analysis 
Code Date Method 

& 

& 

& 

& 

1 1120/02 SW846 351 0 SWB46 8270 

1 1120/02 SW846 351 0 SWB46 8270 

1 1120/02 

1 1120/02 

1 1/20102 

1 1120/02 

1 1120/02 

1 1120/02 

1 1120/02 

1 1/20/02 

1 1120/02 

1 1120/02 

1 1120/02 

1 1120/02 

1 1120/02 

SW846 351 0 

SW846 351 0  

SW846 351 0 

SWB46 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SWB46 351 0 

SW846 351 0 

1 1120/02 SW846 351 0 

1 1/20/02 SW846 351 0 

: 1 1/20/02 SW846 351 0 

. 1 1120/02 

1 1120/02 

1 1120/02 

1 1120/02 

1 1/20/02 

1 1120/02 

1 1120/02 

1 1120/02 

1 1120/02 

1 1120/02 

1 1120/02 

1 1120/02 

1 1/20/02 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

1 1120/02 SW846 351 0 

1 1120/02 SW846 351 0 

1 1120/02 SW846 351 0 

1 1120/02 

1 1/20/02 

SW846 351 0 

SW846 351 0 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846. 8270 

SW846 8270 

SW846 8270 

1 1/20/02 SW846 351 0 SW846 8270 

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/19/02 SW846 50308 SW846 82608 



En Chern Inc. 

1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : QCFB 

INORGANICS 

Test Result LOD LOQ EQL Oil. Units 

Cyanide, total < 0.0027 

Cyanide, weak and dissociable < 0.0027 

SPECIAL SEMI-VOLATILE LIST 

Analyte 

4-Methylphenol 

4-Bromophenyl phenyl ether 

2-Methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Di-n-butylphthalate 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b}ftuoranthene 

Benzo(g,h,i)perylene 

Benzo(k)ftuoranthene 

Butylbenzylphthaiate 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chloro-3-methyiphenol 

4-Chloroaniiine 

4-Chlorophenyi phenyl ether 

Carbazole 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

Chrysene 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoiuene 

2,6-Dinitrotoiuene 

3,3-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

Result 

< 2.0 

< 3.6 

< 2.3 

< 4.6 

< 4.7 

< 2.8 

< 1.4 

< 1.7 

< 1 .5 

< 2.2 
· · < 2.1 

< 2.4 

< 1 .8 

< 4.2 

< 1 .1 

< 4.1 

< 4.2 

< 4.7 

< 1 .4 

< 4.5 

< 0.87 

< 1 .8 

< 2.5 

< 2.3 

< 2.3 

< 3.7 

< 2.9 

< 3.0 

< 1 .7 

< 3.7 

< 2.8 

< 1.7 

< 2.4 

< 4.7 

< 2.7 

< 3.5 

0.0027 0.0086 

0.0027 0.0086 

LOD LOQ EQL 

2.0 

3.6 

2.3 

4.6 

4.7 

2.8 

1 .4 

1 .7 

1.5 

2.2 

2.1 

2.4 

1 .8 

4.2 

1.1 

4.1 

4.2 

4.7 

1 .4 

4.5 

0.87 

1 .8 

2.5 

2.3 

2.3 

3.7 

2.9 

3.0 

1 .7 

3.7 

2.8 

1.7 

2.4 

4.7 

2.7 

3.5 

6.4 

1 1  

7.3 

1 5  

1 5  

8.9 

4.5 

5.4 

4.8 

7.0 

6.7 

7.6 

5.7 

1 3  

3.5 

13 

1 3  

1 5  

4.5 

14 

2.8 

5.7 

8.0 

7.3 

7.3 

1 2  

9.2 

9.6 

5.4 

1 2  

8.9 

5.4 

7.6 

1 5  

8.6 

1 1  

1 

1 

Oil. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

mg/L 

mg/L 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

· ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L · 

ug/L 

ug/L 

ug/L 

ug/L 

Matrix Type : WATER 

Collection Date : 1 1/14/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-01 9 

Analysis Prep 
Code Date Method 

Analysis 
Method 

SUB1 

SUB1 

Code 

1 1122/02 EPA 335.4 

1 1122/02 SM 4500 

EPA 335.4 

SM 4500 

Prep Date: 1 1120/02 

Analysis Prep Method Analysis 
Date Method 

1 1/20/02 SWB46 351 0 

1 1120/02 SWB46 351 0 

1 1/20/02 SWB46 351 0 

SW846 8270 

SW846 8270 

SW846 8270 

1 1/20/02 SWB46 351 0 SW846 8270 

1 1/20/02 SWB46 351 0 SWB46 8270 

1 1/20/02 SWB46 351 0 SW846 8270 

1 1/20/02 SWB46 351 0 SW846 8270 

1 1 /20/02 SWB46 351 0 SW846 8270 

1 1/20/02 SWB46 351 0  SWB46 8270 

1 1/20/02 SW846 351 0 SWB46 8270 

1 1/20/02 SWB46 351 0  SW846 8270 

1 1120/02 SWB46 351 0 SW846 8270 

1 1/20/02 SWB46 351 0 SWB46 8270 

1 1/20/02 SWB46 3510 SW846 8270 

1 1/20/02 SWB46 3510 SWB46 8270 

1 1/20/02 SWB46 351 0 SW846 8270 

1 1/20/02 SWB46 351 0 

1 1/20/02 SWB46 351 0 

1 1/20/02 SWB46 3510 

1 1/20/02 SWB46 351 0 

1 1/20/02 SWB46 351 0 

1 1/20/02 SWB46 3510 

· SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

1 1/20/02 SWB46 351 0 SWB46 8270 

1 1/20/02 SW846 351 0 

1 1/20/02 SWB46 351 0 

1 1/20/02 SWB46 351 0 

1 1/20/02 SWB46 3510 

1 1/20/02 SWB46 3510 

1 1/20/02 SWB46 3510 

1 1/20/02 SWB46 351 0 

SWB46 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

1 1/20/02 SW846 351 0  SWB46 8270 

1 1/20/02 SWB46 3510 SWB46 8270 

1 1120/02 SWB46 351 0 SWB46 8270 

1 1/20/02 SW846 351 0 SW846 8270 

1 1/20/02 SW846 351 0 SWB46 8270 

1 1/20/02 SWB46 351 0 SW846 8270 

I 
I 

I 

I 



En Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : QC2 

VOC 3.4 Ust (Totai 12DCE & XYL) 

Analyte 

Dibromofluoromethane 

4-8romofluorobenzene 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-8utanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

1,  1 -Dichloroethane 

1 ,2-Dichloroethane 

1 ,  1 -Dichloroethene 

1 ,2-Dichloroethene, total 
1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 ,1 ,2,2-Tetrachloroethane 

Tetrachloroethane 

Toluene 

1 ,1 ,  1 -Trichloroethane 

1,1  ,2-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Xylene, total 

Result LCD LOQ EQL Dll. Units 

100 %Recov 

93 %Recov 

< 8.2 

60 

< 0.58 

< 1.1  

< 2.2 

< 1 0  

< 1 .2 

< 1 . 2  

< 1 .4 

< 2.1 

< 2.1 

< 1.1  

< 0.68 

< 2.2 

< 1 .4 

< 1 .4 

< 3.0 

< 0.97 

< 1 . 4  

< 1 .6 

44 

< 3.0 

< 1 .2 

< 2.3 

< 1 .6 

< 1 .9 

< 1 .6 

4.9 

< 1 .6 

< 1 2  

< 0.97 

< 0.28 

69 

8.2 26 

0.62 2.0 

0.58 1 .8 

1 . 1  3.5 

2.2 7.0 

1 0  32 

1 .2 3.8 

1 .2 3.8 

1 .4 4.5 

2.1 6.7 

2.1 6.7 

1 .1 3.5 

0.68 2.2 

2.2 7.0 

1 .4 4.5 

1 .4 4.5 

3.0 9.6 

0.97 3.1 

1 .4 4.5 

1 .6 5.1 

1 .3 4.1 

3.0 9.6 

1 .2 3.8 

2.3 7.3 

1 .6 5.1 

1 .9 

1 .6 

2.1  

1 .6 

1 .2 

0.97 

0.28 

4.8 

6.1 

5.1 

6.7 

5.1 

3.8 

3.1 

0.89 

1 5 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 · ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

Matrix Type : WATER 

Collection Date : 1 1113102 

Report Date : 07/01/03 

Lab Sample Number : 828497-01 8 

Prep Date: 1 1/1 9/02 

Analysis Prep Method Analysis 
Code Date Method 

& 

& 

& 

& 

Q 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1 /1 9/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1.9/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 ·SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1 /1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1 /1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 



En Chern I nc. 

1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : . 1 302440 

Field 10 : QC2 

SPECIAL SEMI-VOLA TILE UST 

Analyte Result LOD LOQ EQL Oil. Units 

bis(2-Ethylhexyl)phthalate 

Auoranthene 

· · --- - Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

2-Nitrcaniline 

2-Nitrophenol. 

3-Nitrcaniline 

4-Nitroaniline 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

2,2'-oxybis(1-Chloropropane) 

Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2-Fiuorophenol 

Phenol-d5 

2-Chlorophenol·d4 

1 ,2-Dichlorobenzene-<14 

Nitrobenzene-ciS 

2,4,6-Tribromophenol 

Terphenyl-d14 

2-Fiuorobiphenyl 

< 7.0 7.0 22 5 ug/L 

< 8.0 8.0 

< 24 - - 24 

< 7.0 7.0 

< 14 1 4  

< 7.0 7.0 

< 1 1  1 1  

< 8.0 8.0 

< 22 22 

53 21 

< 20 20 

< 22 22 

< 1 1  1 1  

< 21 21 

< 1 8  1 8  

< 1 4  

< 9.0 

< 9.0 

290 

< 1 8  

< 1 8  

< 6.5 

< 3.9 

< 1 0  

< 5.0 

< 9.0 

< 15 

< 23 

< 20 

28 

1 6  

63 

73 

83 

98 

101 

88 

1 4  

9.0 

9.0 

1 9  

1 8  

1 8  

6.5 

3.9 

1 0  

5.0 

9.0 

1 5  

23 
20 

25 

76 

22 

45 

22 

35 

25 

70 

67 

64 

70 

35 

67 

57 

45 

29 

29 

61 

57 

57 

21 

12 

32 

16 

29 

48 

73 

64 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
5 

5 
5 

5 
5 
5 

5 

5 
5 

5 
5 

5 

5 
5 

5 

5 

5 
1 

1 

1 

1 

1 

1 

1 

1 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

VOC 3.4 List {Totai 12DCE & XYL) 

Analyte Result LOD LOQ EQL Oil. Units 

Toluene-dB 1 07 1 %Recov 

Matrix Type : WATER 

Collection Date : 1 1/13/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-01 8  

Prep Date: 1 1 /16/02 

Analysis Prep Method Analysis 
Code Date Method 

& 

& 

& 

Q 

1 1/1 9/02 SW846 3510 SW846 8270 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/19102 SW846 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/1 9/02 . SW846 3510 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

S\N846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 B270 

SW846 8270 

Prep Date: 1 1 /19/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/19/02 SW846 50308 SW846 82608 

I 

I 



En C hem Inc. 

1241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7 -ENCHEM 
Fax: 920-469-8827 

Analytical Report N umber: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : QC2 

INORGANICS 

Test Result LOD LOQ EQL 

Cyanide, total 
Cyanide, weak and dissociable 

0.18 0.01 1 0.035 

0.041 0.0027 0.0086 

SPECIAL SEMI-VOLA TILE LIST 

Analyte 

4-Methylphenol 
4-Bromophenyl phenyl ether 
2-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Di-n-butylphthalate 
Benzo(a)anthracene 
Benzo(a)pyrene 
Berizo(b)fluoranthene 
Benzo{g,h,i)perylene 
Benzo(k)fluoranthene 
Butylbenzylphthalate 
2-Chlon:inaphthalene 
2-Chlorophenol 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
Carbazole 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
Chrysene 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
3,3-Dichlorobenzidine 
4,6-Dinitro-2-methylphenol 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 

Result 

< 10 

< 1 8  

< 1 1  

< 23 

< 24 

< 14 
< 7.0 

< 8.5 

< 7.5 

< 1 1  
< 1 0 

< 12 

< 9.0 

< 21 

< 5.5 

< 20 

< 21 
< 24 

< 7.0 

< 22 
< 4.3 

< 9.0 

< 12 

< 1 1  

< 1 1 
< 1 8  

< 1 4  
< 15 

< 8.5 

< 1 8  

< 1 4 

< 8.5 

< 12 

< 24 
< 1 4  

< 1 8  

LOD 

10 

18 

11 

23 

24 
14 
7.0 

8.5 

7.5 

1 1  

10 

12 

9.0 

21 

5.5 

20 

21 

24 

7.0 

22 
4.3 

9.0 

1 2  

1 1  

1 1  

1 8 

1 4  
1 5  

8.5 

1 8  

14 

8.5 

1 2  

24 

14 

1 8  

LOQ 

32 

57 

35 

73 

76 

45 

22 

27 

24 

35 

32 

38 

29 

67 

18 

64 

67 

76 

22 
70 

14 

29 

38 

35 

35 

57 

45 

48 
27 

57 

45 -

27 

38 

76 

45 

57 

EQL 

Dll. Units 

1 

Oil. 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

mg/L 

mg/L 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Matrix Type : WATER 
Collection Date : 1 1 /13102 

Report Date : 07/01/03 

Lab Sample Number : 828497-018 

Analysis Prep 
Code Date Method 

SUB1 1 1/22102 EPA 335.4 

SUB1 1 1122/02 SM 4500 

Analysis 
Method 

EPA 335.4 
SM 4500 

Prep Date: 1 1/16/02 

Analysis Prep Method 
Code Date 

1 1/1 9/02 

1 1 /1 9/02 

1 1/19/02 

1 1/1 9/02 

SW846 351 0  

SW846 351 0 

SW846 351 0  

SW846 3510 

Analysis 
Method 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

1 1/1 9102 SW846 351 0 SW846 8270 

1 1 11 9/02 SW846 351 0 SW846 8270 

11/1 9/02 SW846 351 0 . SW846 8270 

1 111 9/02 

1 1/19102 

1 1 /1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1'/1 9/02 

1 1/19/02 

1 1/1 9102 

1 1/19/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1 /1 9/02 

1 1/1 9102 

1 111 9/02 

1 1/19/02 

SW846 351 0 

SW846 351 0 

SW846 351 0  

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 3510 

SW846 351 0 

SW846 351 0 

SWB46 351 0  

SW846 351 0  

SW846 351 0  

SWB46 351 0 

SW846 351 0  

SWB46 351 0  

SW846 351 0 

SW846 351 0  

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0  

1 1/1 9/02 SW846 351 0 

1 1119/02 SW846 351 0 

1 111 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0  

1 1/1 9/02 SW846 351 0 

1 111 9/02 SW846 351 0  

SW846 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 



En Chern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW1 1 S 

VOC 3.4 List (Total 12DCE & XYL) 

Analytical Report Number: 828497 

1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Matrix Type : WATER 

Collection Date : 1 1/13102 

Report Date : 07/01/03 

Lab Sample Number : 828497-017 

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Analyte Result LOD LOQ EQL Oil. Units Code Date Method 

Dibromofluoromethane 

4-Brornofluorobenzene 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

1 ,1 -Dichloroethane 

1 ,2-Dichloroethane 

1,1-Dichloroethene 

1 ,2-Dichloroethene. total 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 ,  1 ,2,2-Tetrachloroethane 

Tetrachloroethane 

Toluene 

1 ,1 ,  1 -Trichloroethane 

1.1 ,2-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Xylene, total 

101 

92 

< 8.2 

290 

< 0.58 

< 1 .1 

< 2.2 

< 1 0  

< 1 .2 

< 1 .2 

< 1 .4 

< 2.1 

< 2.1 

< 1.1  

< 0.68 

< 2.2 

< 1 .4 

< 1.4 

< 3.0 

< 0.97 

< 1 .4 

< 1.6 

130 

< 3.0 

< 1 .2 

< 2.3 

< 1 .6 

< 1.9 

< 1.6 

13 

< 1 .6 

< 1.2 

< 0.97 

< 0.28 

53 

8.2 

0.62 

0.58 

1 .1 

2.2 

1 0  

1.2 

1 .2 

26 

2.0 

1 .8 

3.5 

7.0 

32 

3.8 

3.8 

1 .4 4.5 

2.1 6.7 

2.1 6.7 

1 .1 3.5 

0.68 2.2 

2.2 7.0 

1 .4 4.5 

1 .4 4.5 

3.0 9.6 

0.97 3.1 

1 .4 4.5 

1 .6 5.1 

1 .3 4.1 

3.0 

1 .2 

2.3 

1 .6 

1 .9 

1 .6 

2.1 

1 .6 

1 .2 

0.97 

0.28 

4.8 

9.6 

3.8 

7.3 

5.1 

6.1 

5.1 

6.7 

5.1 

3.8 

3.1 

0.89 

1 5 

%Recov 

1 %Recov 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 · ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

. 2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/l 

2.5 ug/l 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

& 

& 

& 

& 

1 1/19/02 SW846 5030B SW846 82606 

1 1/19/02 

1 1/19/02 

1 1/19/02 

1 1/19/02 

1 1/19102 

1 1/19/02 

SW846 50308 SW846 82606 

SW846 50306 SW846 82606 

SW846 5030B SW846 82606 

SW846 50308 SW846 82606 

SW846 50306 SW846 82606 

SW846 5030B SW846 82606 

1 1/19/02 SW846 5030B SW846 82606 

1 1/19/02 SW846 50308 SW846 82606 

1 1119/02 SW846 50306 SW846 82606 

1 1/19/02 SW846 50306 SW846 82606 

1 1/1 9/02 SW846 5030B SW846 82606 

1 1/19/02 SW846 50308 SW846 82606 

1 1/1 9/02 SW846 50306 SW846 82606 

1 1/1 9/02 SW846 50306 SW846 82606 

1 1/1 9/02 ·SW846 50309 SWB46 82609 

1 1/19/02 .SW846 50306 SW846 82606 

1 1/1 9/02 . SW846 50306 SW846 82606 

1 1/1 9/02 SW846 50306 SW846 82606 

1 1/19/02 SW846 50306 SW846 82608 

1 1 /1 9/02 · SW846 50308 SW846 82606 

1 1119/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82606 

1 1/1 9/02 SW846 50306 SW846 8260B 

1 1/19/02 SW846 50306 SW846 82606 

1 1/19/02 SW846 5030B SW846 82606 

1 1/19/02 SW846 50308 · SWB46 82606 

1 1/19/02 SW846 50308 SW846 82606 

1 1/1 9/02 SW846 50308 SW846 82606 

1 1/19/02 SW846 50308 SW846 82606 

1 1/1 9/02 SW846 50306 SW846 82606 

1 1/1 9/02 SW846 50306 SW846 8260B 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50306 SW846 82606 

1 1/1 9/02 SW846 50308 SW846 82606 

I 

I 

I 



En Chern Inc. 

1241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800..7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW1 1 S  

SPECIAL SEMI-VOLATILE UST 

Analyte 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

2-Nitroaniline 

2-Nitrophenol 

3-Nitroaniline 

4-Nitroaniline 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

2,2'-oxybis(1-Chloropropane) 

Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2.4,6-Trichlorophenol 

2-Fiuorophenol 

Phenol-d5 

2-Chlorophenol-d4 

1 ,2-Diclilorobenzene-d4 

Nitrobenzene-ciS 

2,4,6-Tribromophenol 

Terphenyl-d14 

2-Fiuorob iphenyl 

Result LOD LOQ EQL Oil. Units 

< 7.0 7.0 22 5 ug/L 

< 8.0 8.0 25 5 ug/L 

46 

< 7.0 

< 1 4  

< 7.0 

< 1 1  

< 8.0 

< 22 

280 

< 20 

< 22 
< 1 1  

< 21 

< 1 8  

< 1 4  

< 9.0 

< 9.0 

2 1 0  

< 1 8  

< 18 

< 6.5 

< 3.9 

53 

< 5.0 

< 9.0 

< 1 5  

< 23 

< 20 

30 

16 

64 

78 

81 

97 

100 

88 

24 

7.0 

14 

7.0 

1 1  

8.0 

22 
21 

20 

22 
1 1  

21 

1 8  

1 4  

9.0 

9.0 

1 9  

1 8  

1 8  

6.5 

3.9 

1 0  

5.0 

9.0 

15 

23 

20 

76 

22 

45 

22 

35 

25 

70 

67 

64 

70 

35 

67 

57 

45 

29 

29 

61 

57 

57 

21 

12 

32 

16 

29 

48 

73 

64 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

1 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Ug/L 

ug/L. 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

VOC 3.4 Ust (Totai 1 2DCE & XYL) 

Analyte Result LOD LOQ EQL Oil. Units 

Toluene-dB 106 %Recov 

Matrix Type : WATER 

Collection Date : 1 1 /13/02 

Report Date : 07/01 /03 

Lab Sample Number : 828497-017 

Prep Date: 1 1/1 6102 

Analysis Prep Method Analysis 
Code Date Method 

. Q 

& 

& 

& 

1 1/19/02 SW846 351 0 SW846 8270 

1 1 /1 9/02 SW846 351 0 SW846 8270 

1 1 /19/02 SW846 351 0 

1 1 /1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19102 SW846 351 0 

1 1/19/02 SW846 J?1 0 

1 1 /19102 SW846 3510 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1 /19102 SW846 351 0 

1 1/1 9/02 SW846 3510 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1119/02 SW846 351 0 

1 1 /1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1 /1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 · 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW84S B270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/1 9/02 SW846 50308 SW846 82608 



En Chern Inc. 

1241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469"8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW1 1S 

IN ORGANICS 

Test Result LOD LOQ EQL Oil. Units 

Cyanide, total 
Cyanide, weak and dissociable 

0.88 0.027 0.086 
0.093 0.0027 0.0086 

mg/L 
mg/L 

SPECIAL SEMI-VOLATILE UST 

Analyte 

4-Methylphenol 
4-Bromophenyl phenyl ether 
2-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Di-n-butylphthalate 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perYiene 
Benzo(k)fluoranthene 
Butylbenzylphthalate 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chloro-3-methylphenol 
4-Chloroaniline 

4-Chlorophenyl phenyl ether 
Carbazole 
bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 
Chrysene 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
3,3-Dichlorobenzidine 
4,6-Dinitro-2-methylphenol 
Dibenzo(a,h)anthracene 
Oibenzofuran 
Diethylphthalate 
Dimethylphthalate 

Result LOD LOQ EQL Oil. Units 

< 1 0  
< 1 8  
< 1 1  

44 
54 

< 1 4  
< 7.0 
< 8.5 
< 7.5 
< 1 1  
< 1 0  
< 1 2  
< 9.0 
< 21 
< 5.5 
< 20 
< 21 
< 24 

1 6  
< 22 
< 4.3 
< 9.0 
< 12 
< 1 1  
< 1 1  
< 1 8  
< 1 4  
< 1 5  
< 8.5 
< 1 8  

< 1 4  
< 8.5 
< 1 2  
< 24 
< 1 4  
< 1 8  

1 0  
1 8  
1 1  
23 
24 
1 4  

7.0 

8.5 
7.5 
1 1  
1 0  
1 2  
9.0 
21 
5.5 
20 
21 
24 

7.0 

22 
4.3 
9.0 

1 2  
1 1  
1 1  
1 8  
1 4  
1 5  
8.5 
1 8  
14 
8.5 
1 2  
24 
1 4  
1 8  

32 
57 
35 
73 
76 
45 
22 

27 
24 
35 

32 
38 
29 
67 
1 8  
64 

67 
76 
22 

70 

14 
29 

38 

35 
35 
Sf 
45 
48 
27 

57 
45 
27 

38 

76 
45 
57 

5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 

ug/L 
ugll 
ugll 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugll 
ugll 
ugll 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Matrix Type : WATER 

Collection Date : 1 1/13/02 

Report Date : 07/01/03 

Lab Sample N umber : 828497-017 

Analysis Prep 
Code Date Method 

Analysis 
Method 

SUB1 11125102 EPA 335.4 

SUB1 1 1/22102 SM 4500 
EPA 335.4 
SM 4500 

Prep Date: 1 1/16/02 

Analysis Prep Method Analysis 
Code Date Method 

Q 

Q 

Q 

1 1 /1 9/02 SW846 3510 
11/1 9/02 SW846 3510 
1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 
1 1/19/02 SW846 351 0 
1 1 /19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 3510 
1 1/1.9/02 SW846 3510 
1 1/19/02 .SW846 3510 
1 1/1 9/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 3510 
1 1 /1 9/02 SW846 3510 
1 1119/02 SW846 351 0 
1 1/19/02 SW846 3510 
1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 3510 
1 1119/02 SW846 351 0 
1 1/19/02 SW846 3510 
1 1/19/02 SWB46 3510 
1 1/19/02 SW846 3510 

SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 

SW846 8270 
SW846 8270 
SW846 8270 

SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SWB46 8270 
SW846 8270 
SW846 B270 
SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 
1 1/19/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 3510 SW846 8270 

1 1/1 9/02 SWB46 3510 SW846 8270 
1 1/1 9/02 SW846 3510 SWB46 8270 
1 1/19/02 SW846 3510 SW846 8270 

I 

I 



En Chern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW1 1D 

VOC 3.4 Ust (Totai 1 2DCE & XYL) 

Analytical Report Numbe r: 828497 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Matrix Type : WATER 

Collection Date : 1 1/13102 

Report Date : 07/01/03 

Lab Sample Number : 828497-016 

Prep Date: 11119102 

Analysis Prep Method Analysis 
Analyte Result LOD LOQ EQL Oil. Units Code Date Method 

Dibromofluoromethane 

4-Bromofluorobenzene 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

. Chloroform 

Chloromethane 

1 ,1 -Dichloroethane 

1,2-Dichloroethane 

1; 1 -Dichloroethene 

h2-Dichloroethene, total 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 , 1 ,2,2-Tetrachloroethane 

Tetrachloroethane 

Toluene 

1 , 1 , 1-Trichloroethane 

1 ,1 ,2-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Xylene, total 

100 

. 93 

< 1 6  

94 

< 1 .2 

< 2.2 

< 4.3 

< 20 

< 2.5 

< 23 

< 2.9 

< 4.2 

< 4.2 

< 22 

< 1 .4 

< 4.3 

< 28 

< 2.8 

< 6.0 

< 1 .9 

< 2.8 

< 32 

1 60 

< 6.0 

< 2.3 

< 4 . 5  

< 3.1 

< 3.9 

< 3.1 

7.2 

< 3.2 

< 2.5 

< 1 .9 

< 0.55 

65 

1 6  

1 2  

1 .2 

22 

4.3 

20 

2.5 

23 

2.9 

4.2 

4.2 

2.2 

1 .4 

4.3 

28 

2.8 

6.0 

1 .9 

2.8 

32 

2.6 

6.0 

23 

4.5 

3.1 

3.9 

3.1 

4.2 

32 

2.5 

1 .9 

0.55 

9.5 

51 

3.8 

3.8 

7.0 

1 4  

64 

8.0 

7.3 

9.2 

1 3  

1 3  

7.0 

4.5 

1 4  

8.9 

8.9 

1 9 .  

6.1 

8.9 

1 0  

8.3 

1 9  

7.3 

1 4  

9.9 

1 2  

9.9 

1 3  

1 0  

8.0 

6.1 

1 .8 

30 

1 

1 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

%Recov 

%Recov 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/L 

ug/L 

ug/L 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

& 

& 

& 

& 

Q 

1 1/19/02 SW846 50308 SWB46 82608 

1 1119/02 SWB46 50308 SWB46 82608 

1 1/19/02 SWB46 50308 SWB46 82608 

1 1/1 9/02 SWB46 50308 SWB46 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

1 1119/02 SWB46 50308 SWB46 82608 

1 1/1 9/02 SWB46 50308 SWB46 82608 

1 1/19/02 SWB46 50308 SWB46 82608 

1 1/19102 SWB46 50308 SWB46 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

1 1119/02 SWB46 50308 SWB46 82608 

1 1119102 SWB46 50308 SWB46 82608 

1 1/1 9102 SWB46 50308 SWB46 82608 

1 1/1 9/02 SWB46 50308 SWB46 82608 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/1 9/02 SW846 50308 SWB46 82608 

1 1/1 9/02 .SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/1 9102 SW846 50308 SWB46 82608 

1 1/1 9/02 SW846 50308 SWB46 82608 

1 1119/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

1 1/1 9102 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/1 9/02 SW846 50308 SWB46 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

1 1/19/02 SW846 50308 SWB46 82608 



En Chern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP . 

Project Number : 1 302440 . 

Field 10 : MW1 1 D  

SPECIAL SEMI-VOLA TILE UST 

Analyte 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

2-Nitroaniline 

2-Nitrophenol 

3-Nitroaniline 

4-NitroanilinEl 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

2,2'-oxybis(1-Chloropropane) 

Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2-Fiuorophenol 

Phenokl5 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 
Nitrobenzene-d5 

2,4,6-Tribromophenol 

Terphenyl-d 14 

2-Fiuorobiphenyl 

Result 

< 7.0 
< 8.0 

33 
< 7.0 
< 14 
< 7.0 
< 1 1  
< 8.0 
< 22 

320 
< 20 
< 22 

< 1 1  
< 21 
< 18 
< 14 

< 9.0 
· < 9.0 

210 
< 18 
< 1 8  
< 6.5 
< 3.9 

42 
< 5.0 
< 9.0 
< 15 
< 23 
< 20 

21 
1 2  
4 8  

58 

59 
97 
107 
62 

VOC 3.4 List (Totai 12DCE & XYL) 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800.7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

LCD 

7.0 
8.0 
24 
7.0 
14  
7.0 
1 1  
8.0 
22 
21 
20 
22 

1 1  
21 
1 8  
14 

9.0 
9.0 
1 9  
1 8  
1 8  
6.5 
3.9 
10  
5.0 
9.0 
15  
23 
20 

LOQ 

22 
25 
76 
22 
45 

22 
35 

25 

70 
67 
64 

70 
35 
67 
57 
45 
29 
29 
61 
57 
57 
21 

1 2  

32 

1 6  
2 9  
48 
73 

64 

EQL Oil. 

5 
5 
5 
5 
5 

5 

5 

5 

5 

5 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 

1 
1 
1 

1 

Units 

ugll 
ugJL 
ugJL 
ugll 
ugJL 
ug/L 
ug/L 
ugll 
ugJL 
ugll 
ugJL 
ugll 
ugJL 
ugll 
ugll 
ugJL 
ugll 
ugJL 
ugJL 
ugll 
ugll 
ugJL 
ugll 
ugll 
ugJL 
ug/L 
ugll 
ugJL 
ugll 
%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

Matrix Type : WATER 

Collection Date : 1 1/1 3/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-016 

Prep Date: 1 1/16/02 

Analysis Prep Method 
Code Date 

11/19/02 SW846 3510 
1 1119/02 SW846 351 0  

Q 1 1/19/02 SW846 351 0  
1 1/19/02 SW846 351 0  
1 1/19/02 SW846 351 0  

& 1 1/1 9/02 SW846 3510 
& 11/19/02 SW846 351 0  

1 111 9/02 SW846 351 0  
& 11/19/02 SW846 351 0  

1 1/19/02 SW846 3510 
1 1/1 9/02 SW846 351 0  
1 1/19/02 SW846 351 0 
1 111 9/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/1 9/02 SW846 3510 
1 1 /1 9/02 SW846 3510 
1 1/19/02 SW846 3510 
11/19/02 SW846 3510 
1 1/19/02 SW846 351 0 
1 1/1 9/02 SW846 3510 
1 1/1 9/02 · SW846 3510 
11/19/02 SW846 3510 
1 1119/02 SW846 3510 
1 1/1 9/02 SW846 3510 
1 1/1 9/02 SW846 3510 
1 1/1 9/02 SW846 3510 
1 1/1 9/02 SW846 3510 
1 111 9/02 SW846 3510 
1 1/1 9/02 SW846 3510 

Analysis 
Method 

SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 

,SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 

1 1/19/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 3510 SW846 8270 
11/19/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 3510 SW846 8270 
1 1119/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 3510 SW846 8270 

Prep Date: 11/19/02 

Analysis Prep Method Analysis 
Analyte Result LCD LOQ EQL Oil. Units Code Date Method 

Toluene-dB 1 06 %Recov 1 1/1 9/02 SW846 50306 SW846 82608 

I 

I 



En Chern Inc. 

1 241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report N u mber: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field 10 : MW1 1 0 

INORGANICS 

Test 

Cyanide, total 

Cyanide, weak and dissociable 

Result LOD LOQ EQL 

0.50 0.01 1 0.035 

0.064 0.0027 0.0086 

SPECIAL SEMI-VOLATILE UST 

Analyte 

4-Methylphenol 

4-Bromophenyl phenyl ether 

2-Methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Di-n-butylphthalate 

Benzo(a)anthmcene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,Qperylene 

Benzo(k)fluoranthene 

Butylbenzylphthalate 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

Carbazole 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

Chrysene 

1 ,2-Dichlorobenzene 

1 , 3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3,3-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

Dibenzo(a,h)antllracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

Result LOD LOQ EQL 

< 10  

< 18 

< 1 1  

70 

30 

< 14 
< 7.0 

< 8.5 

< 7.5 

< 1 1  

< 10 

< 12 

< 9.0 

< 21 

< 5.5 

< 20 

< 2 1  

< 24 

< 7.0 

< 22 

< 4.3 

< 9.0 

< 12 

< 1 1  

< 1 1  

< 1 8 

< 14 

< 15 

< 8.5 

< 1 8  

< 14 

< 8.5 

< 12 

< 24 

< 14 

< 18 

1 0  

1 8  

1 1  

23 

24 

1 4  

7.0 

8.5 

7.5 

1 1  

1 0  

12 

9.0 

21 

5.5 

20 

21 

24 

7.0 

22 

4.3 

9.0 

12 

1 1  

1 1  

18 

14 

15 

8.5 

1 8  

1 4  

8.5 

1 2  

24 

14 

1 8  

32 

57 

35 

73 

76 

45 

22 
27 
24 

35 

32 . 

38 
29 

67 
1 8  

64 

67 

76 

22 
70 

1 4  

29 

38 

35 

35 

57 

45 

48 

27 

57 
45 

27 

38 

76 

45 

57 

DIJ. Units 

1 

mg/L 

mg/L 

Oil. Units 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 ·  

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Matrix Type : WATER 

Collection Date : 1 1/1 3/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-016 

Analysis Prep 
Code Date Method 

Analysis 
Method 

SUB1 1 1122/02 EPA 335.4 

SUB1 1 1122/02 SM 4500 

EPA 335.4 

SM 4500 

Prep Date: 1 1/16/02 

Analysis Prep Method Analysis 
Code Date Method 

a 
a 

1 1/1 9/02 SW846 351 0  SW846 8270 

1 1/19/02 SW846 351 0  SWB46 8270 

1 1/19/02 SW846 351 0 SW846 8270 

1 1 11 9/02 SWB46 351 0  SW846 8270 

1 1/19/02 SWB46 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0  

1 1119/02 SW846 351 0  

1 1/1 9/02 SW846 351 0  

11/19102 SWB46 351 0 

1 1/1"9/02 SW846 351 0  

1 1/19(02 SW846 3510 

1 1 /1 9/02 SW846 3510 

11/1 9/02 SWB46 3510 

1 1/1 9/02 SWB46 351 0 

1 1/1 9/02 SWB46 3510 

1111 9/02 SWB46 3510 

1 1/1 9/02 SWB46 3510 

1 1/1 9/02 SW846 351 0  

1 1/1 9/02 SWB46 3510 

1 111 9/02 SWB46 3510 

1 111 9/02 SWB46 3510 

1 1/1 9/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1119/02 SWB46 3510 

1 1/1 9/02 SWB46 3510 

1 1/19/02 SWB46 3510 

11/1 9/02 SW846 3510 

1 1/1 9/02 SW846 3510 

11/19/02 SWB46 3510 

1 111 9/02 SWB46 3510 

1 1 /19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 111 9/02 SWB46 3510 

11/1 9/02 SW846 3510 

1 1/1 9/02 SW846 3510 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SWB46 8270 



En C hern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW1BD 

VOC 3.4 Ust (Total 1 2DCE & XYL) 

Analytical Report Number: 828497 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Matrix Type : WATER 

Collection Date : 1 1113/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-015 

Prep Date: 11/19/02 

Analysis Prep Method Analysis 
Analyte Result LOD LOQ EQL Oil. Units Code Date Method 

Dibromofluoromethane 

4-Bromofluorobenzene 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-8utanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chioroethane 

Chloroform 

Chloromethane 

1,1-Dichloroethane 

1 ,2-Dichloroethane 

1 ,1-Dichloroethene 

1 ,2-Dichloroethene, total 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethane 

Toluene 

1 ,1 ,1-Trichloroethane 

1,1 ,2-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Xylene, total 

102 

93 

< 8.2 

58 

< 0.58 

< 1 .1 

< 2.2 

< 10 

< 1 .2 

< 1 .2 

< 1 .4 

< 2.1 

< 2.1 

< 1 .1 

< 0.68 

< 2.2 

< 1 .4 

< 1 .4 

< 3.0 

< 0.97 

< 1.4 

< 1.6 

44 

< 3.0 

< 1 .2 

< 2.3 

< 1 .6 

< 1 .9 

< 1.6 

4.8 

< 1 .6 

< 1.2 

< 0.97 

< 0.28 

67 

8.2 

0.62 

0.58 

1.1 

2.2 

1 0  

1 .2 

1 .2 

1 .4 

2.1 

2.1 

1 .1 

0.68 

2.2 

1 .4 

1,4 

3.0 

0.97 

1 .4 

1 .6 

1 .3 

3.0 

1 .2 

2.3 

1 .6 

1 .9 

1 .6 

2.1 

1 .6 

1.2 

0.97 

0.28 

4.8 

26 

2.0 

1 .8 

3.5 

7.0 

32 

3.8 

3.8 

4.5 

6.7 

6.7 

3.5 

2.2 

7.0 

4.5 

4.5 

9.6 

3.1 

4.5 

5.1 

4.1 

9.6 

3.8 

7.3 

5.1 

6.1 

5.1 

6.7 

5.1 

3.8 

3.1 

0.89 

1 5  

%Recov 

%Recov 

2.5 ugll 

2.5 ugll 

2.5 ugll 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

ugll 

ugll 

ug/L 

ugll 

ug/L 

ugll 

2.5 ugll 

2.5 ugll 

2.5 ug/L 

2.5 ugll 

2.5 ugll 

2.5 ugll 

2.5 ugll 

2.5 · ugll 

2.5 ug/L 

2.5 ug/L 

2.5 ug/L 

2.5 ugll 

2.5 ugll 

2.5 ug/l 

2.5 ugll 

2.5 ugll 

2.5 ugll 

2.5 ug/L 

2.5 ugll 

2.5 ugll 

2.5 ugll 

2.5 ug/L 

2.5 ug/L 

2.5 ugll 

& 

& 

& 

& 

Q 

1 1/1 9/02 SWB46 50308 SWB46 82606 

1 1 /1 9/02 SWB46 50308 SW846 82606 

1 1/19/02 SWB46 50308 SWB46 82606 

1 1/19/02 SWB46 5030B SWB46 82606 

1 1/1 9/02 SWB46 50306 SWB46 82608 

1 1/1 9/02 

1 1/19/02 

1 1 /19/02 

1 1/1 9/02 

1 1 /1 9102 

1 1/19/02 

SWB46 5030B SW846 82608 

SWB46 50308 SWB46 82608 

SWB46 5030B SW846 82608 

SWB46 50308 SWB46 82608 

SWB46 5030B SWB46 82606 

SWB46 50308 SWB46 82606 

1 1/1 9/02 SWB46 50308 SWB46 82608 

1 1/19/02 SWB46 5030B SWB46 82606 

1 1/19/02 SWB46 50308 SWB46 82606 

1 111 9/02 SWB46 5030B SWB46 82606 

1 1 /1 9/02 SWB46 50308 SWB46 82608 

1 1/19/02 SWB46 5030B SWB46 82608 

1 1/19/02 SWB46 50308 SWB46 82606 

1 1/19/02 SWB46 5030B SWB46 82608 

1 1/1 9/02 SWB46 50308 SWB46 82606 

1 1/1 9/02 SWB46 50308 SWB46 82606 

1 1/19/02 SWB46 50308 SWB46 82608 

1 1/19/02 SWB46 50308 SWB46 82608 

1 1/19/02 SWB46 50308 SWB46 82606 

1 1/1 9/02 SW846 50308 SWB46 82608 

1 1/1 9/02 SWB46 50306 SWB46 82608 

1 1/1 9/02 SW846 50308 SWB46 82608 

1 1119/02 SWB46 50308 SWB46 82608 

1 1/1 9/02 SWB46 50308 SWB46 82608 

1 1/1 9/02 SWB46 50308 SWB46 82608 

1 1/19/02 SWB46 50308 SWB46 82608 

1 1/19/02 SWB46 5030B SW846 82608 

1 1/1 9/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 5030B SW846 82609 

1 1/19/02 SW846 5030B SWB46 82608 

I 

I 



En Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-459-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field 10 : MW18D 

SPECIAL SEMI-VOLATILE UST 

Analyte 

bis(2-Ethylhexyl)phthalate 
Fluora.nthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
.lndeno(1 ,2,3-cd)pyrene 
lsophorone 
1-Methylnaphthalene 
2-Methylnaphthalene 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
2-Nitroaniline 
2-Nitrophenol 
3-Nitroaniline 
4-Nitroaniline 
4-Nitrophenol 
Naphthalene 
Nitrobenzene 
2,2'-oxybis(1-Chloropropane) 
Di-n-octylphthalate 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1 ,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2-Fiuorophenol 
Phenol-d5 
2-Chlorophenol-cl4 
1 ,2-Dichlorobenzene-d4 
Nitrobenzene-d5 
2,4,6-Tribromophenol 
Terphenyl-d1 4  
2-Fluorobiphenyl 

Result LOD 

< 7.0 7.0 
< 8.0 8.0 
< 24 24 
< 7.0 7.0 
< 14 1 4  
< 7.0 7.0 
< 1 1  1 1  
< 8.0 8.0 
< 22 22 

48 21 
< 20 20 
< 22 22 
< 1 1  1 1  

< 21 21 
< 1 8  1 8  
< 14 14 

< 9.0 
< 9.0 

270 
< 1 8  
< 18 
< .  6.5 
< 3.9 
< 10 
< 5.0 
< 9.0 
< 15 
< 23 
< 20 

26 
16 
58 
70 
75 
84 
99 
81 

9.0 
9.0 
1 9  

1 8  
1 8  
6.5 
3.9 
1 0  
5.0 
9.0 
1 5  
23 
20 

VOC 3.4 Ust (Totai 12DCE & XYL) 

Analyte Result LOD 

Toluene-dB 106 

LOQ EQL Oil. Units 

22 5 ug/L 
25 5 ug/L 
76 5 ug/L 
22 5 ug/L 
45 5 ug/L 
22 5 ug/L 
35 5 ug/L 
25, 5 ug/L 
70 5 ug/L 
67 5 ug/L 
64 5 ug/L 
70 5 ug/L 
35 5 ug/L 
67 5 ug/L 
57 5 ug/L 
45 5 ug/L 
29 
29 
61 
57 
57 
21 
12 
32 
16 
29 
46 
73 
64 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 

lOQ EQL Oil. Units 

%Recov 

Matrix Type : WATER 

Collection Date : 1 1113/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-01 5  

Prep Date: 1 1/1 6/02 

Analysis Prep Method Analysis 
Code Date Method 

1 111 9/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 351 0 SW846 8270 
1 1/1 9/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 3510 SW846 8270 

& 1 1/1 9/02 SW846 3510 SW846 8270 
& 1 1/1 9/02 SW846 3510 SW846 8270 

1 1 /1 9/02 SW846 3510 SW846 8270 
& . 1 1/1 9/02 SW846 3510 SW846 8270 
Q 1 1/1 9/02 SW846 3510 SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 
1 111 9/02 SW846 351 0 SW846 8270 
1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1 /1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW845 3510 
1 1 /1 9/02 SW846 3510 
1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1 /1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1 /1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1 /1 9/02 SW846 351 0 
1 1/1 9/02 SW846 3510 
1 1 /1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 

SW846 8270 . 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 

1 1119/02 SW846 351 0 SW846 8270 
1 1/1 9/02 SW846 351 0 SW846 8270 
1 1119/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 351 0 SW846 8270 
1 1/1 9/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/1 9/02 SW846 50308 SW846 82608 



En Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW18D 

IN ORGANICS 

Test Result LOD LOQ EQL Oil. Units 

Cyanide, total 
Cyanide, weak and dissociable 

0.12 0.0027 0.0086 

0.025 0.0027 0.0086 

SPECIAL SEMI-VOLA TILE UST 

Analyte 

4-Methylphenol 
4-Bromophenyl phenyl ether 
2-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Di-n-butylphthalate 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(k}fluoranthene 
Butylbenzylphthalate 
2-Chloronaphthalene 
2-Chlorophenol . 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
Carbazole 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
Chrysene 
1 ,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
3,3-Dichlorobenzidine · 

4,6-Dinitro-2-methylphenol 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 

Result LOD LOQ EQL 

< 10 10 32 
< 18 1 8  57 

< 1 1  1 1  35 
< 23 23 73 
< 24 24 76 

< 14 
< 7.0 

< 8.5 

< 7.5 

< 1 1  
< 1 0  

< 1 2  
< 9.0 

< 21 
< 5.5 

< 20 
< 21 
< 24 
< 7.0 

< 22 

< 4.3 
< 9.0 
< 12 
< 1 1  
< 1 1  
< 18 
< 14 
< 15 

< 8.5 

< 18  

< 14 
< 8.5 
< 12 
< 24 
< 14 
< 18 

1 4  
7.0 

8.5 

7.5 
1 1  
1 0  

12 

9 .0 

21 

5.5 

20 

21 

24 

7.0 

22 
4.3 
9.0 

1 2 

1 1  
1 1  
1 8  

1 4  
1 5  
8.5 
1 8  
1 4  
8.5 

12 

24 

1 4  

1 8  

45 

22 
27 
24 
35 
32 
38 
29 
67 

1 8  
64 

67 
76 
22 

70 

14 

29 
38 

35 

35 

57 

45 
48 
27 

57 

45 

27 

38 
76 

45 
57 

mg/L 
mg/L 

Oil. Units 

5 ug/L 
s ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

5 
5 
5 
5 
5 
5 

5 

ug/L 
UQJL 

ug/L 
ug/L 
ug/L 
u·g/L · 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Matrix Type : WATER 

Collection Date : 1 1/13/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-01 5 

Analysis Prep 
Code Date Method 

SUB1 1 1122/02 EPA 335.4 
SUB1 1 1122102 SM 4500 

Analysis 
Method 

EPA 335.4 

SM 4500 

Prep Date: 1 1/1 6102 

Analysis Prep Method Analysis 
Code Date Method 

1 1/19/02 SW846 3510 SW846 8270 

1 1/19/02 SW846 3510 SW846 8270 

1 1 /19/02 SW846 3510 SW846 8270 

1 1/19/02 SW846 3510 SW846 8270 

1 1/19/02 SW846 3510 SW846 8270 

1 1/19/02 SW846 3510 SW846 8270 

1 1/19/02 SW846 3510 . SW846 8270 

1 1/19/02 SW846 3510 SW846 8270 

1 1/19/02 SW846 3510 SW846 8270 

1 1/19/02 SW846 3510 SW846 8270 

1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/1 9102 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 

1 1119/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/1 9/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/19/02 SW846 3510 
1 1 /19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/1 9/02 SW846 3510 
1 1/1 9/02 SW846 3510 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 B270 

SW846 8270 

SWB46 8270 

SWB46 B270 

SW846 B270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 B270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 B270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

1 1/19/02 SW846 3510 SW846 8270 

1 1/1 9/02 SW846 3510 SW846 8270 

1 1/1 9/02 SW846 3510 SW846 8270 

I 

I 

I 

I 



En Chern Inc. 

1 241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
80Q-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report N umber: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW3 

VOC 3.4 List (Totai 12DCE & XYL) 

Analyte Result LOD LOQ EQL 

Dibromofluoromethane 

4-Bromofluorobenzene 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1 ,1-Dichloroethene 

1,2-Dichloroethene, total 

1,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 , 1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene. 

1 , 1 ,1 -Trichloroethane 

1,1 ,2-Trichloroethane 

Trichloroethane 

Vinyl chloride 

Xylene, total 

1 04 

94 

. < 33 

n 
< 2.3 

< 4.5 

< 8.7 

< 40 

< 5.0 

< 4.7 

< 5.8 

< 8.4 

< 8.4 

< 4.5 

< 27 

< 8.7 

< 5.5 

< 5.6 

< 12 

< 3.9 

< 5.7 

< 6.4 

25 

< 12 

< 4.7 

< 9.1 

< 6.2 

< 7.7 

< 6.3 

< 8.4 

< 6.5 

< 5.0 

< 3.9 

< 1.1 

57 

33 

2.5 

2.3 

4.5 

8.7 

40 

5.0 

4.7 

5.8 

8.4 

8.4 

4.5 

2.7 

8.7 

5.5 

5.6 

12 

3.9 

5.7 

6.4 

5.3 

12 

4.7 

9.1 

6.2 

7.7 

6.3 

8.4 

6.5 

5.0 

3.9 

1.1 

1 9  

1 1 0  

8.0 

7.3 

1 4  

28 

1 30 

1 6  

1 5  

1 8  

27 

27 

1 4  

8:6 

28 

1 8  

1 8  

38 

12 

1 8  

20 

1 7  

38 

15 

29 

20 

25 

20 

27 

21 

1 6  

1 2  

3.5 

61 

Oil. Units 

1 %Recov 

1 %Recov 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 
1 0  ug/L 
1 0  ug/L 
1 0  ug/L 
1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  

10 

1 0  

1 0  

1 0  

1 0  

1 0  

1 0  

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Matrix Type : WATER 
Collection Date : 1 1 /13/02 

Report Date : 07101/03 

Lab Sample Number : 828497-014 

Prep Date: 11119/02 

Analysis Prep Method Analysis 
Code Date Method 

& 

& 

& 

& 

Q 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SW846 82608 

1 1 /1 9102 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SW846 82608 

1 1/1 9102 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

· 1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SW846 82608 

1.1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1 /1 9/02 SW846 50308 SW846 82608 

1 1 /19/02 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SW846 82608 

1 1119102 SW846 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 82608 

1 1 /19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SW846 82608 

1 1/1 9102 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9102 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1119102 SW846 50308 SW846 82608 



En Chern I nc. 

1 241 Bellevue Street 
Green Bay, WI 54302 
9 20-46S-2436 
800·7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field 10 : MW3 

SPECIAL SEMI-VOLATILE UST 

Analyte 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

2-Nitroaniline 

2-Nitrophenol 

3-Nitroaniline 

4-Nitroaniline 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

2,2'-oxybis(1-Chloropropane) 

Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrena 
1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2-Fiuorophenol 

Phenol-d5 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Nitrobenzene-ciS 

2,4,6-Tribromophenol . 

Terphenyl-d1 4  

2-Fluorobiphenyl 

Result LCD LOQ EQL 

< 14 

< 16 

< 47 

< 14 

< 29 

< 14 

< 23 
< 16 

< 45 

120 

< 39 

< 43 
< 22 

< 42 

< 37 

< 28 

< 1 8  

< 1 8  

690 

< 35 

< 36 

< 13 

< 7.8 

< 21 

< 10 

< 18 

< 30 

< 46 

< 40 

25 

14 

57 

65 

73 

81 

86 

79 

1 4  

16 

47 

14 

29 

14 

23 

16 

45 

42 

39 

43 

22 

42 

37 

28 

18 

1 8  

38 

35 

36 
13 

7.8 

21 

1 0  

1 8  

30 

46 

40 

45 

51 

150 

45 

92 

45 

73 

51 

140 

130 

120 

140 

70 

130 

120 

89 

57 

57 

120 

1 1 0  

1 1 0  

41 

25 

67 

32 

57 

96 

150 

130 

VOC 3.4 List (Totai 12DCE & XYL) 

Analyte 

Toluene-dB 

Result LOD LOQ EQL 

1 07 

011. Units 

1 0  

1 0  

1 0  

1 0  

1 0  

1 0  

1 0  

10 

1 0  

1 0  

1 0  

1 0  

1 0  

1 0  

10 

1 0  

1 0  

1 0  

10 

1 0  

10 

1 0 

1 0  

1 0  

1 0  

1 0  

1 0  

1 0  

1 0  

1 

1 

1 

1 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

Oil. Units 

%Recov 

Matrix Type : WATER 

Collection Date : 11 113/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-014 

Pre!> Date: 1 1/16102 

Analysis Prep Method Analysis 
Code Date Method 

& 

& 

& 

Q 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1119/02 

1 1/1 9/02 

1 111 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 B270 

SW846 8270 

SW846 8270 

11/19/02 .. SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0  

11/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

1 1/1 9/02 SW846 351 0 · SW846 8270 

1 1/ 1 9/02 

1 1/1 9/02 

1 1/1 9/02 

SW846 351 0 

SW846 351 0  

SW846 351 0  

SW846 8270 

SW846 8270 

SW846 8270 

1 1/19/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

1 1/19/02 SW846 351 0 SW846 8270 

1 111 9/02 SW846 351 0  SW846 8270 

1 1/19/02 SW846 351 0 SW846 8270 

1 1/19/02 SW846 351 0  SW846 8270 

1 1/19/02 SW846 351 0  SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/1 9/02 SW846 50308 SW846 82608 

I 

I 



En Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW3 

INORGANICS 

Test Result LOD LOQ EQL Oil. Units 

Cyanide, total 

Cyanide, weak and dissociable 

0.1 0  0.0054 0.017 

0.027 0.0027 0.0086 

SPECIAL SEMI-VOLATILE UST 

Analyte 

4-Methylphenol 

4-Bromophenyl phenyl ether 

2-Methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Oi-n-butylphthalate 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(l<)fluoranthene 

Butylbenzylphthalate 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

Carbazole 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

Chrysene 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3,3-Dichlorobenzidine 

4,6-Dinltro-2-methylphenol 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

Result LOD LOQ EQL 

< 20 20 64 

< 36 36 1 1 0  

< 23 23 73 
< 46 46 1 50 

< 47 47 1 50 

< 28 28 89 

< 14 14 45 

< 17 

< 15 

< 22 
< 21 

< 24 

< 18 

< 42 

< 11  

< 41 

< 42 

< 47 

< 14 

< 45 

< 8.7 

< 1 8  

< 25 

< 23 

< 23 

< 37 

< 29 

< 30 

< 17 

< 37 

< 28 

< 17 

< 24 

< 47 

< 27 

< 35 

17 

1 5  

22 
21 

24 

1 8  

42 

1 1  

41 

42 

47 

14 

45 

8.7 

1 8  

25 

23 

23 

37 

29 

30 

17 

37 

28 

17 

24 

47 

27 

35 

54 

48 

70 

67 

76 

57 
130 

35 

1 3 0  

130 

1 50 

45 

140 

28 

57 
80 

73 
73 

120 

92 

96 

54 

1 20 

89 

54 

76 

1 50 

86 

1 1 0  

mg/L 

mg/L 

Oil. Units 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

10 · ug/L 

1 0  ug/L 

10 ugll 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

10 ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ugll 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

Matrix Type : WATER 

Collection Date : 1 1113102 

Report Date : 07/01/03 

Lab Sample Number : 828497-01 4  

Analysis Prep 
Code Date Method 

SUB1 1 1/25/02 EPA 335.4 

SUB1 1 1122/02 SM 4500 

Analysis 
Method 

EPA 335.4 

SM 4500 

Prep Date: 1 1116/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/19/02 SWB46 3510 SWB46 8270 

1 1/19/02 SWB46 3510 SWB46 8270 

1 1/19/02 SW846 3510 SW846 8270 

1 1119/02 SWB46 3510 SWB46 8270 

1 1/1 9/02 SWB46 3510 SWB46 8270 

1 1/19/02 SWB46 3510 SW846 8270 

1 1/19/02 SWB46 3510 SWB46 8270 

1 1/19/02 SWB46 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SWB46 3510 

1 111 9/02 SWB46 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SWB46 3510 

1 1119/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SWB46 3510 

1 1 /1 9/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1119/02 SWB46 3510 

1 1119/02 SW846 3510 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 



E n  C hern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MVV7RD 

VOC 3.4 List (Totai 12DCE & XYL) 

Analytical Report Number: 828497 

1 241 Bellevue Street 
Green Bay, VVI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Matrix Type : WATER 

Collection Date : 1 1113/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-013 

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Analyte Result LCD LOQ EQL Oil. Units Code Date Method 

Dibromofluoromethane 

4-8romofluorobenzene 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-8utanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

1 , 1-Dichloroethane 

1 ,2-Dichloroethane 

1 , 1-Dichloroethene 

1 ,2-Dichloroethene, total 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 , 1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 , 1 , 1 -Trichloroethane 

1 , 1 ,2-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Xylene, total 

100 

94 

< 170 

3900 

< 1 2  

< 22 

< 44 

< 200 

26 

< 23 

< 29 

< 42 

< 42 

< 22 

< 14 

< 44 

< 28 

< 28 

< 60 

< 20 

< 28 

< 32 

1300 

< 50 

< 23 

< 46 

< 31 

< 38 

< 32 

190 

< 32 

< 25 

< 20 

< 5.5 

1400 

170 

1 2  

1 2  

22 

44 

200 

25 

23 

29 

42 

42 

22 

14 

44 

28 

28 

60 

20 

28 

32 

26 

60 

23 

46 

31 

38 

32 

42 

32 

25 
20 

5.5 

95 

540 

38 

38 

70 

140 

640 

80 

73 

92 

130 

130 

70 

45 

1 40 

89 

89 

190 

64 

89 

1 00 

83 
1 90 

73 
1 50 

99 

120 

1 00 

1 30 

1 00 

80 

64 

1 8  

300 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 
50 

50 

%Recov 

%Recov 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

& 

& 

a 

& 

& 

1 1/19/02 SVV846 50308 SVV846 82608 

1 1/19/02 SVV846 50308 SVV846 82608 

1 1119/02 SVV846 50308 SVV846 82608 

1 1119/02 SVV846 50308 SVV846 82608 

1 1/1 9/02 SVV846 50308 SVV846 82608 

1 1/1 9/02 SVV846 50308 SW846 82608 

1 1 /19/02 SVV846 50308 SVV846 82608 

1 1 /1 9/02 SVV846 50308 SW846 82608 

1 1/1 9/02 SVV846 50308 SVV846 82608 

1 1 /1 9/02 SVV846 50308 SVV846 82608 

1 1/1 9/02 SVV846 50308 SVV846 82608 

1 1/19/02 SVVB46 50308 SVV846 82608 

1 1/19/02 SVV846 50308 SVV846 82608 

1 1/19/02 SVV846 50308 SW846 82608 

1 1/19/02 SVVB46 50308 SVV846 82608 

1 1/19/02 SVV846 50308 SW846 82608 

1 1/19/02 SVV846 50308 SVV846 82608 

1 1 /1 9/02 SVV846 50308 SVVB46 82608 

1 1/1 9/02 SVV846 50308 SVV846 82608 

1 1/1 9/02 SVV846 50308 SW846 82608 

1 1/1 9/02 SVV846 50308 SW846 82608 

1 1/1 9/02 SVV846 50308 SVV846 82608 

1 1/1 9/02 SVV846 50308 SWB46 82608 

1 1/19/02 SVV846 50308 SVVB46 82608 

1 1/19/02 SWB46 50308 SW846 82608 

1 1/ 1 9/02 SVV846 50308 SWB46 82608 

1 111 9/02 SVV846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SWB46 82608 

1 1/ 1 9/02 SW846 50308 SWB46 82608 

1 1/1 9/02 SVV846 50308 SW846 82608 

1 1 /1 9/02 SW846 50308 SW846 8260B 

1 1119/02 SWB46 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

1 1/19/02 SVVB46 50308 SWB46 82608 

I 

I 



E n  Chern Inc. 

1241 Bellevue Street 
Green Bay, VVI 54302 
920-469-2436 
800-7.;.ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MVV7RD 

SPECIAL SEMI-VOLA TILE LIST 

Analyte Result LCD LCQ EQL Oil. Units 

bis(2-Ethyihexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1 ,2,3-cd)pyrene 

lsophorone 
1-Methylnaphthalene 
2-Methylnaphthalene 
N-Nitroscrdi-n-propylamine 
N-Nitrosodiphenylamine 
2-Nitroaniline 

2-Nitrophenol 

3-Nitroaniline 

4-Nitroaniline 
4-Nitrophenol 
Naphthalene 
Nitrobenzene 
2,2'-oxybis(1-Chloropropane) 
Di-n-octylphthalate 

Pentachlorophenol 
Phenanthrene 

Phenol 
Pyrene 
1 ,2,4-Trichlorobenzene 
2,4,5-TriChlorophenol 
2,4,6-Trichlorophenol 
2-Fiuorophenol 

Phenol-d5 

2-Chlorophenoi-d4 

1 ,2-Dichlorobenzene-<14 
Nitrobenzene-d5 
2,4,6-Tribromophenol 
Terphenyl-d1 4  
2-Fiuorobiphenyl 

< 140 
< 1 60 
< 470 

< 140 
< 290 

< 140 

< 230 
< 160 
< 450 

530 
770 

< 430 

< 220 
< 420 
< 370 

< 280 

< 1 80 
< 180 

7200 
< 350 
< 360 
< 130 
< 78 

< 21 0 

< 100 
< 1 80 
< 300 
< 460 
< 400 

28 

18 

64 

69 
69 
76 
90 
91 

VOC 3.4 List (Totai 12DCE & XYL) 

140 

1 60 
470 
140 

290 

140 

230 

1 60 
450 
420 
390 
430 
220 
420 
370 

280 

1 80 

1 80 

380 

350 

360 

130 

78 

2 1 0  

1 00 
1 80 
300 
460 

400 

450 
510 
1 500 
450 

920 
450 
730 
510 
1400 

1 300 
1200 

1400 

700 
1300 
1200 
890 
570 
570 

·1200 
1 1 00 

1 1 00 

41 0 

250 

670 
320 

570 
960 
1 500 
1 300 

1 00 ug/L 
1 00 ug/L 
1 00  ugll 
1 00 ug/L 
1 00 ug/L 
100 ug/L 
1 00 ug/L 
100 ug/L 
100 ugll 
1 00 ug/L 
1 00 ug/L 
1 00 ug/L 
1 00 ug/L 
1 00 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
1 00 ug/L 
100 ug/L 
1 00 ug/L 
1 00 ug/L 
1 00 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
1 00 ug/L 
100 ug/L 
100 ug/L 
1 %Recov 

%Recov 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 

Analyte Result LCD LOQ EQL Oil. Units 

Toluene-dB 1 06 %Recov 

Matrix Type : WATER 

Collection Date : 1 1/13/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-013 

Prep Date: 1 1/16/02 

Analysis Prep Method Analysis 
Code Date Method 

& 
& 

& 
Q 
Q 

1 1/1 9/02 SW846 351 0 SVV846 8270 
1 1/19/02 SWB46 351 0  SVV846 8270 
1 1/1 9/02 SW846 351 0 SVV846 8270 
1 1/1 9/02 SW846 351 0 SVV846 8270 
1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0  

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 

1 111 9/02 svi1B46 351 0 

1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0  

1 1 /1 9/02 svi1B46 351 0 
1 111 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1 /1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1 /1 9/02 SW846 351 0 

1 111 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

SVVB46 8270 
SW846 8270 
SW846 8270 
SVV846 8270 
SW846 8270 
SWB46 8270 
SVV846 8270 
SW846 8270 
SW846 8270 
SVV846 8270 
SVV846 8270 
SW846 8270 
SVV846 8270 
SWB46 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SVV846 8270 
SW846 8270 
SW846 8270 
SVV846 8270 
SVV846 8270 
SVV846 8270 
SVV846 8270 
SVV846 8270 
SVV846 8270 
SW846 8270 

1 1/1 9/02 SW846 351 0 SVV846 8270 
1 111 9/02 SW846 351 0 SVV846 8270 
1 1/1 9/02 SW846 351 0 SVV846 8270 
1 1/1 9/02 SW846 351 0 SVV846 8270 
1 1/19/02 SW846 351 0 SVV846 8270 

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/1 9/02 SW846 50308 SVV846 82608 



En Chern Inc. 

1241 Bellevue Street 
Green Bay. WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW7RD 

INORGANICS 

Test Result LOD LOQ EQL Dll. Units 

Cyanide, total 

Cyanide, weak and dissociable 

0.53 

2.0 

0.027 0.086 

0.0027 0.0086 1 

mg/L 

mg/L 

SPECIAL SEMI-VOLA TILE UST 

Analyte 

4-Methylphenol 

4-Bromophenyl phenyl ether 

2-Methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Di-n-butylphthalate 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluorantherie 

Benzo(Q,h,nperylene 

Benzo(k)fluoranthene 

Butylbenzylphthalate 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

Carbazole 

bis(2·Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

Chrysene 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3,3-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

Result LOD LOQ EQL Oil. Units 

< 200 200 640 1 00 ug/L 

< 360 

< 230 

< 460 

< 470 

< 280 

< 140 

< 170 

< 150 

< 220 

< 21 0 

< 240 

< 1 80 

< 420 

< 1 1 0  

< 410 

< 420 

< 470 

< 140 

< 450 

< 87 

< 1 80 

< 250 

< 230 

< 230 

< 370 

< 290 

< 300 

< 170 

< 370 

< 280 

< 1 70 

< 240 

< 470 

< 270 

< 350 

360 

230 

460 

470 

280 

140 

170 

1 50 

220 

21 0 

240 

1 80 

420 

1 1 0  

410 

420 

470 

140 

450 

87 

1 80 

250 

230 

230 

370 

290 

300 

170 

370 

280 

1 70 

240 

470 

270 

350 

1100 

730 

1500 

1500 

890 

450 

540 

480 

700 

670 

760 

570 

1300 

350 

1300 

1300 

1500 

450 

1400 

280 

570 

800 

730 

730 

1200 

920 

960 

540 

1200 

890 

540 

760 

1500 

860 

1 100 

1 00 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

1 00  

100 

100 

1 00 

1 00  

100 

100 

100 

100 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

1 00 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ugll 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

1 00  ug/L 

1 00  ug/L 

100 ug/L 

Matrix Type : WATER 

Collection Date : 1 1/13/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-0 1 3  

Analysis Prep 
Code Date Method 

SUB1 1 1125/02 EPA 335.4 

SUB1 1 1/22/02 SM 4500 

Analysis 
Method 

EPA 335.4 

SM 4500 

Prep Date: 1 1116/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/1 9/02 SW846 3510 SW846 8270 

1 1/19/02 SWB46 3510 

1 1/1 9/02 SWB46 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SWB46 351 0 

1 1/1 9/02 SWB46 3510 

1 1/19102. SW846 351 0 

1 1/1 9/02 SWB46 351 0 

1 1/1 9/02 SW846 3510 

1 1/1 9102 SW846 3510 

1 1/1 9/02 SWB46 351 0 

1 1/19/02 · SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19102 SWB46 3510 

1 1/1 9/02 SWB46 3510 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SWB46 3510 

1 1/1 9/02 SWB46 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SWB46 3510 

1 1/1 9/02 SWB45 351 0 

1 1/19/02 SWB46 351 0 

1 1/19/02 SW846 351 0 

1 1119/02 SWB46 3510 

1 1119/02 SW846 351 0 

1 1/1 9/02 SWB46 351 0 

1 1/1 9/02 SW846 3510 

1 1/1 9/02 SWB46 351 0 

1 1/1 9/02 SWB46 3510 

1 1/19/02 SWB45 351 0 

1 1/1 9/02 SWB46 3510 

1 1/1 9/02 SWB46 351 0 

1 1/19/02 SWB46 351 0 

1 1/19/02 SWB46 351 0 

1 111 9/02 SWB46 351 0 

1 1/19/02 SW846 351 0 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 B270 

SW846 8270 

SWB46 B270 

SW846 B270 

SW846 8270 

SWB46 8270 

SW846 B270 

SWB45 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW846 6270 

SWB46 B270 

SW846 B270 

SWB46 8270 

SWB46 8270 

SW846 B270 

SW846 B270 

SW846 B270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

I 

I 



En Chern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW7RS 

VOC 3.4 Ust (Totai 12DCE & XYL) 

Analytical Report Number: 828497 

1241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Matrix Type :  WATER 

Collection Date : 1 1 113/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-012 

Prep Date: 11119/02 

Analysis Prep Method Analysis 
Analyte Result LOD LOQ EQL Oil. Units Code Date Method 

Dlbromofluorornethane 

4-Bromofluorobenzene 

Acetone 

Benzene 

8romodichloromethane 

Bromofonn 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chlorofonn 

Chloromethane 

1 ,1-Dichloroethane 

1 ,2-Dichloroethane 

1 , 1-Dichloroethene 

1 ,2-Dichloroethene, total 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 ,1 ,2,2-Tetrachloroethane 

Tetrachloroethane 

Toluene 

1 , 1 ,1-Trichloroethane 

1 ,1 ,2-Trichloroethane 

Trichloroethane 

Vinyl chloride 

Xylene, total 

102 

93 

< 82 

4600 

< 5.8 

< 1 1  

< 22 

< 100 

< 12 

< 12 

< 14 

< 21 

< 21 

< 1 1  

< 6.8 

< 22 
< 1 4  

< 14 

< 30 

< 9.8 

< 14 

< 1 6  

260 

< 30 

< 12 

< 23 
< 1 6  

< 1 9  

< 16 

21 0 

< 1 6  

< 12 

< 9.8 

< 2.8 

760 

82 

6.2 

5.8 

1 1  

22 

100 

12 

12 

14 

21 

21 

1 1  

6.8 

22 

1 4  

1 4  

30 

9.8 

14 

1 6  

1 3  

30 

12 

23 
16 

1 9  

1 6  

21 

16 

12 

9.8 

2.8 

48 

260 

20 

1 8  

35 

70 

320 

38 

38 

45 

67 

67 

35 

22 

70 

45 

45 

96 

31 

45 

51 

41 

96 
38 

73 
51 

61 

51 

67 

51 

38 

31 

8.9 

150 

1 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

%Recov 

%Recov 

ug/L 

ug/L 

ug!L 

ug!L 

ug!L 

ug/L 

ug/L 

ug/L 

ug!L 

ug!L 

ug!L 

ug/L 

ug/L 

ug!L 

ug/L 

ug!L 

ug!L 

ug!L 

ug!L 

ug!L 

ug!L 

ug!L 

ug/L 

ugll 

ugll 

ug/L 

ug/L 

ug/L 

ug!L 

ug/L 

ugll 

ug/L 

ug/L 

& 

& 

& 

& 

1 1119/02 SWB46 50308 SW846 8260B 

1 1/19/02 SWB46 50308 SW846 8260B 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/19/02 SWB46 5030B SW846 82608 

1 1/19/02 SWB46 50308 SW846 82608 

1 1/19/02 SWB46 50308 SW846 82608 

1 1/1 9/02 SWB46 5030B SW846 82608 

1 1 /1 9/02 SWB46 50308 SW846 82608 

1 1/19/02 SWB46 50308 SW846 82608 

1 1 /1 9/02 SW846 50308 SW846 82608 

1 1 /1 9/02 SWB46 50308 SW846 82608 

1 1/19/02 SWB46 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 82608 

.11/19/02 SWB46 50308 SW846 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

1 1/19/02 SWB46 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

·.1 1/19/02 SWB46 50308 SW846 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

.1 1/1 9/02 SWB46 50308 SW846 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

1 1 /1 9/02 SW846 50308 SW846 82608 

1 1 /1 9/02 SWB46 50308 SW846 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 8260B 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SWB46 50308 SW846 82608 

1 1/19/02 SWB46 50308 SW846 82608 



En C hern I n c. 

1241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW7RS 

SPECIAL SEMI-VOLA TILE UST 

Analyte Result LCD 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

2-Nitroaniline 

2-Nitrophenol 

3-Nitroaniline 

4-Nitroaniline 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

2,2'-oxybis(1-Chloropropane) 

Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2-Fiuorophenol 

Phenol-d5 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2,4,6-Tribromophenol 

Terphenyl-d 1 4  

2-Fluorobiphenyl 

< 70 

< 80 

< 240 

< 70 

< 150 

< 70 

< 1 1 0  

< 80 

< 230 

< 210 

230 

< 220 

< 1 1 0  

< 210 

< 190 

< 140 

< 90 

< 90 

2600 

< 1 80 

< 1 80 

< 65 

< .39 

< 1 1 0  

< 50 

< 90 

< 150 

< 230 

< 200 

29 

16 

58 

90 

82 

74 

87 

86 

70 

80 

240 

70 

150 

70 

1 1 0  

80 

230 

210 

200 

220 

1 1 0  

210 

1 90 

140 

90 

90 

190 

1 80 

1 80 

65 

39 

1 10 

50 

90 

1 50 

230 

200 

VOC 3.4 Ust (Totai 12DCE & XYL) 

Analyte Result LCD 

Toluene-dB 1 06 

LCQ EQL Oil. Units 

220 

250 

760 

220 

480 

220 

350 

250 

730 

670 

640 

700 

350 

670 

610 

450 

290 

290 

610 

570 

570 

210 

1 20 

350 

160 

290 

480 

730 

640 

LOQ EQL 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 
50 
50 
50 
50 

50 
50 

50 

50 

50 

50 

1 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

Oil. Units 

1 %Recov 

Matrix Type : WATER 

Collection Date : 1 1 /1 3/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-012 

Prep Date: 1 1/1 6/02 

Analysis Prep Method Analysis 
Code Date Method 

& 

& 

& 

Q 

1 111 9/02 SW846 351 0 SW846 8270 

1 1119/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

1 1/19/02 SW846 351 0 SWB46 8270 

1 1/19/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 

1 111 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 111 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1119/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1119/02 SW846 351 0 

1 1/19/02 SW846 351 0  

1 1/19/02 SW846 351 0  

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 111 9/02 SW846 351 0 

1 1119/02 SW846 351 0  

1 1/1 9/02 SW846 351 0  

1 1/19/02 SW846 3510 

1 111 9/02 SW846 351 0 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

S'v",/846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 B270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW84;6 351 0 SW846 8270 

1 111 9/02 SW846 351 0 SW846 8270 

1 1/19/02 SW846 351 0 SW846 8270 

1 1/19/02 SW846 351 0  SW846 8270 

Prep Date: 1 1/1 9/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/1 9/02 SW846 50308 SW846 82608 

I 



I 

En Chern Inc. 

1241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW7RS 

INORGANICS 

Test Result LOD LOQ EQL Oil. Units 

Cyanide, total 

Cyanide, weak and dissociable 

SPECIAL SEMI-VOLATILE UST 

1.6 

0.23 

0.027 0.086 

0.0054 0.017 

1 mg/L 

mg/L 

Analyte Result LOD LOQ EQL Oil. Units 

4-Methylphenol 

4-Bromophenyl phenyl ether 

2-Methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Di-n-butylphthalate 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,l)perylene 

Benzo(k)fluoranthene 

Butylbenzylphthalate 

2-Chloronaphthalene 

2-Chlorophenol 

· 4-Chloro-3-methylphenol 

4-Chloroanifine 

4-Chlorophenyl phenyl ether 

Carbazole 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethy�ether 

Chrysene 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3,3-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

< 1 00 

< 1 80 

130 

< 230 

< 240 

< 140 

< 70 

< 85 

< 75 

< 1 1 0  

< 1 1 0  

< 120 

< 90 

< 210 

< 55 

< 200 

< 2 1 0  

< 240 

< 70 

< 230 

< 44 

< 90 

< 1 30 

< 1 1 0  

< 1 10 

< 1 90 

540 

< 1 50 

< 85 

< 1 90 

< 140 

< 85 

< 120 

< 240 

< 140 

< 1 80 

1 00 

180 

1 1 0  

230 

240 

1 40 

70 

85 

75 

1 1 0  

1 1 0  

1 20 

90 

21 0 

55 

200 

2 1 0  

240 

70 

230 

44 

90 

1 30 

1 1 0  

1 1 0  

1 90 

1 50 

1 50 

85 

1 90 

140 

85 

120 

240 

140 

1 80 

320 

570 

350 

730 

760 

450 

220 

270 

240 

350 

350 

380 

290 

670 

180 

640 

670 

760 

220 

730 

140 

290 

410 

350 

350 

610 

480 

480 

270 

610 

450 

270 

380 

760 

450 

570 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/L 

ugll 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ugll 

ug/L 

ug/L 

ug/L 

ugll 

ugll 

ug/L 

ug/L 

ug/L 

ugll 

ugiL 

ug/L 

Matrix Type : WATER 

Collection Date : 1 1 /1 3102 

Report Date : 07/01/03 

Lab Sample Number : 828497-012 

A nalysis Prep 
Code Date Method 

Analysis 
Method 

SUB1 1 1125/02 EPA 335.4 

SUB1 1 1122102 SM 4500 

EPA 335.4 

SM 4500 

Prep Date: 1 111 6/02 

Analysis Prep Method Analysis 
Code Date Method 

Q 

1 1 /1 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SWB46 3510 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1119/02 . SW846 3510 

1 1 /1 9/02 . SW846 351 0 

1 1119/02 . SW846 3510 

1 1119/02 · SW846 3510 

1 1/19/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 3510 

1 1 /19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1 /19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1 /1 9/02 SW846 3510 

1 111 9102 SW846 3510 

1 1/1 9102 SW846 3510 

1 1 11 9/02 SW846 3510 

1 1/1 9102 SW846 3510 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 '8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

1 1/19102 SW846 3510 SWB46 8270 

1 1/1 9102 SW846 3510 SW846 8270 

1 1 11 9102 SW846 3510 SW846 8270 

1 1/19102 SW846 3510 SW846 8270 

1 1/1 9/02 SW846 3510 SWB46 8270 

1 1/1 9102 SW846 3510 SWB46 8270 

11/1 9102 SW846 3510 SWB46 8270 

11/19102 SW846 3510 SWB46 8270 

1 1/1 9102 SW846 3510 SWB46 8270 



En Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Aeld 10 : MW13S 

vee 3.4 List fTotai 12DCE & XYL) 

Analyte 

Dibromofluoromethane 

4-Bromofluorobenzene 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chioroethane 

Chloroform 

Chloromethane 

1 , 1-Dichloroethane 

1 ,2-Dichloroethane 

1 ,1 -Dichloroethene 

1 ,2-Dichloroethene, total 

1 ,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

. 4-Methyl-2-pentanone 

Styrene 

1 ,1 ,2,2-Tetrachloroethane 

Tetrachloroethane 

Toluene 

1 ,1 ,1-Trichloroethane 

1 ,1 ,2-Trichloroethane 

T richloroethene 

Vinyl chloride 

Xylene, total 

Result LOD 

104 

94 

< 170 1 70 

1 500 1 2  

< 1 2  1 2  

< 22 22 

< 44 44 

< 200 200 

230 2 5  

< 23 

< 29 

< 42 

< 42 

< 22 

< 1 4  

< 44  

< 28 

< 28 

< 60 

< 20 

< 28 

< 32 

390 

< 60 

< 23 

< 46 

< 31 

23 

2 9  

4 2  

4 2  

2 2  

14 

44 

28 

28 

60 

20 

28 

32 

26 

60 

23 

4 6  

3 1  

< 38 38 

< 32 32 

340 42 

< 32 32 

< 25 25 

< 20 20 

< 5.5 5.5 

1 700 95 

LOQ EQL Dll. Units 

540 

38 

38 

70 

140 

640 

80 

73 

92 

1 30 

130 

70 

45 

140 

89 

89 

190 

64 

89 

1 00 

83 

190 

73 
1 50  

99 

120 

1 00 

1 30 

1 00 

80 

64 

1 8  

300 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

%Recov 

%Recov 

ugll 

ugll 

ug/L 

ug/L 

ugll 

ug/L 

ug/L 

ug/L 

ugll 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/L 

50 ugll 

50 ugll 

50 ug/L 

50 ugll 

50 ugll 

50 ug/L 

50 ugll 

50 ugll 

50 ug/L 

50 

50 

50 

50 

50 

50 

50 

50 

ugll 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ugll 

Matrix Type : WATER 

Collection Date : 1 1/13/02 

Report Date : 07/01103 

Lab Sample Number : 828497-011 

Prep Date: 1 1/1 9/02 

Analysis Prep Method Analysis 
Code Date Method 

& 

& 

& 

& 

1 1119/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

. 1 1/19/02 SW846 50308 SW846 82608 

' 1 1119/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1 /1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1 11 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 111 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

I 



I 

En Chern Inc. 

1 241 Bellevue Street 
Green Bay, W1 54302 
920-469-2436 
800-7 -ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field 10 : MW13S 

SPECIAL SEMI-VOLA TILE LIST 

Analyte Result LOD LOQ EQL 

bis(2-Elhylhexyl)phlhalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

1-Melhylnaphlhalene 

2-Melhylnaphlhalene 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

2-Nitroaniline 

2-Nitrophenol 

3-Nitroaniline 

4-Nitroaniline 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

2,2'-oxybis(1-Chloropropane) 

Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Ptlenol 
· Pyrene 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2-Fiuorophenol 

Phenok15 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-<14 

Nitrobenzene-d5 

2,4,6-Tribromophenol 

Terphenyl-d1 4 

2-Fiuorobiphenyl 

< 140 

< 160 

< 470 

< 140 

< 290 

< 140 

< 230 

< 1 60 

< 450 

< 420 

390 

< 430 

< 220 

< 420 
< 370 

< 280 

< 1 80 

< 1 80 

5900 

< 350 

< 360 

< 1 30 

< 7 8  

< 2 1 0  

< 100 

< 1 80 

< 300 

< 460 

< 400 

31 

13 

56 

72 

74 

73 

8 8  

77 

VOC 3.4 List (Totai 12DCE & XYL) 

140 

160 

470 

140 

290 

140 

230 

160 

450 

420 

390 

430 

220 

420 

370 

280 

1 80 

1 80 

380 

350 

360 

130 

78 

210 

100 

1 80 

300 

460 

400 

450 

5 1 0  

1 500 

450 

920 

450 

730 

51 0 

1400 

1 300 

1 200 

1 400 

700 

1 300 

1200 

890 

570 

570 

1 200 

1 1 00 

1 100 

410 

250 

670 

320 

570 
960 

1 500 

1 300 

Oil. Units 

1 00 ug/L 

100 ug/L 

1 00 ug/L 

1 00 ug/L 

100 ug/L 

100 ug/L 

1 00 ug/L 

1 00 ug/L 

100 ug/L 

1 00 ug/L 

100 ug/L 

100 ug/L 

1 00 ug/L 

1 00 ug/L 

100 ug/L 

1 00 ug/L 

1 00 

100 

100 

1 00 

1 00 

1 00 

100 

1 00 

1 00 

100 

1 00 

100 

1 00 

1 

1 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

Analyte Result LOD LOQ EQL Oil. Units 

Toluene-dB 1 08 %Recov 

Matrix Type : WATER 

Collection Date : 1 1/13/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-0.1 1 

Prep Date: 1 1/16/02 

Analysis Prep Method Analysis 
Code Date Method 

& 
& 

& 

Q 

1 1/1 9/02 SW846 351 0 

1 111 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1 /1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/19102 

1 1/1 9/02 

1 1/1 9/02 

1 1 /1 9/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/19/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/19/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/19/02 

1 1/1 9/02 

1 1/19/02 

1 111 9/02 

1 1119/02 

1 1/19/02 

1 1/1 9/02 

1 1119/02 

1 1/1 9/02 

1 1/1 9/02 

1 1/1 9/02 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0  

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0  

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0  

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

1 1/19/02 SW846 351 0 SWB46 8270 

1 1/1 9/02 SW846 351 0 SWB46 8270 

Prep Date: 1 1119/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/1 9/02 SW846 50308 SW846 8260B 



En Chern Inc. 

1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7 -ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW13S 

IN ORGANICS 

Test 

Cyanide, total 

Cyanide, weak and dissociable 

Result LCD LCQ EQL 

0.62 0.027 0.086 

0.022 0.0027 0.0086 

SPECIAL SEMI-VOLA TILE LIST 

Analyte 

4-Methylphenol 

4-Bromophenyl phenyl ether 

2-Methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Di-n-butyiphthalate 

Benzo(a)anthracen
·
e 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylerie 

Benzo(k)fluoranthene 

Butylbenzylphthalate 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Chloroanillne 

4-Chlorophenyl phenyl ether 

Carbazole 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

Chrysene 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3,3-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

Result LCD LCQ EQL 

< 200 

< 360 

< 230 

< 460 

< 470 

< 280 

< 140 

< 170 

< 150 

< 220 

< 210 

< 240 

< 1 80 

< 420 

< 1 1 0  

< 410 

< 420 

< 470 

< _ 140 

< 450 

< 87 

< 180 

< 250 

< 230 

< 230 

< 370 

< 290 

< 300 

< 170 

< 370 

< 280 

< 170 

< 240 

< 470 

< 270 

< 350 

200 

360 

230 

460 

470 

280 

140 

170 

150 

220 

210 

240 

180 

420 

1 10 

410 

420 

470 

140 

450 

87 

1 80 

250 

230 

230 

370 

290 

300 

170 

370 

280 

1 70 

240 

470 

270 

350 

640 

1 1 00 

730 

1500 

1500 

890 

450 

540 

480 

700 

670 

760 

570 

1300 

350 

1300 

1300 

1 500 

450 

1400 

280 

570 

800 

730 

730 

1200 

920 

960 

540 

1200 

890 

540 

760 

1500 

860 

1 100 

Oil. Units 

mg/L 

mg/L 

Oil. Units 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 Ug/L 

100 ug/L 

1 00 ug/L 

1 00 ug/L 

100 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

1 00 

100 

1 00 

1 00 

1 00 

1 00 

ug/L 

ug/L 

Ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Matrix Type : WATER 

Collection Date : 1 1 /13/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-01 1 

Analysis Prep 
Code Date Method 

SUB1 1 1/25/02 EPA 335.4 

SUB1 11/22/02 SM 4500 

Analysis 
Method 

EPA 335.4 

SM 4500 

Prep Date: 11116/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/19/02 SW846 351 0  SW846 8270 

1 1119/02 SWB46 351 0 SW846 8270 

1 1/19/02 SWB46 351 0  SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

11/� 9/02 SW846 351 0  SW846 8270 

11119/02 SWB46 351 0 SW846 8270 

1 1/19/02 SWB46 351 0 · SW846 8270 

1 111 9/02 SWB46 351 0 SW846 8270 

1 1/19/02 SWB46 351 0  SW846 8270 

1 1119/02 SW846 351 0 SW846 8270 

1 1/19/02 SWB46 351 0 SW846 8270 

1 1/19/02 · SWB46 351 0  SW846 8270 

1 1 /1 9/02 SW846 351 0  SW846 8270 

1 1/19/02 SW846 351 0 SW846 8270 

1 111 9/02 

1 1/19/02 

1 1 /1 9/02 

1 111 9/02 

1 111 9/02 

1 1 /1 9/02 

1 1 /1 9/02 

11/19/02 

1 1 /1 9/02 

1 111 9/02 

1 111 9/02 

1 1/19/02 

1 1 /19/02 

1 1 /1 9/02 

11/19/02 

1 1/1 9/02 

1 111 9/02 

1 1/19/02 

1 1 /1 9/02 

1 1/19/02 

1 1/1 9/02 

1 1 11 9/02 

SW846 351 0 

SWB46 351 0  

SW846 351 0  

SWB46 351 0  

SWB46 351 0  

SW846 351 0  

SWB46 351 0  

SW846 351 0  

SWB46 351 0  

SWB46 351 0 

SWB46 351 0  

SWB46 351 0  

SW846 351 0  

SWB46 351 0 

SW846 351 0  

SWB46 351 0  

SWB46 351 0  

SWB46 351 0  

SWB46 351 0  

SWB46 3510 

SWB46 351 0  

SWB46 351 0  -

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

I 

I 



I 

En Chern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW13D 

VOC 3.4 Ust (Totai 12DCE & XYL) 

Analytical Report Number: 828497 

1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Matrix Type : WATER 

Collection Date : 11/1 3/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-01 0  

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Analyte Result LOD LOQ EQL Oil. Units Code Date Method 

Dibromofluoromethane 

4-8romofluorobenzene 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromornethane 

2-8utanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

1 ,1 -Dichloroethane 

1 ,2-Dichloroethane 

1 ,1-0ichloroethene 

1 ,2-Dichloroetherie, total 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 ,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,1,1-Trichloroethane 

1 ,1 ,2-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Xylene, total 

99 

93 

< 33 

1 1 00 

< 2.3 

< 4.5 

< 8.7 

< 40 

1 0  

< 4.7 

< 5.8 

< 8.4 

< 8.4 

< 4.5 

< 2.7 

< 8.7 

< 5.5 

< 5.6 

< 1 2  

< 3.9 

< 5.7 

< 6.4 

140 

< 1 2  

< 4.7 

< 9.1 

< 6.2 

< 7.7 

< 6.3 

20 

< 6.5 

< 5.0 

< 3.9 

< 1 . 1  

200 

33 

2.5 

2.3 

4.5 

8.7 

40 

5.0 

4.7 

5.8 

8.4 

8.4 

4.5 

2.7 

8.7 

5.5 

5.6 

12 

3.9 

5.7 

6.4 

5.3 

12 

4.7 

9.1 

6.2 

7.7 

6.3 

8.4 

6.5 

5.0 

3.9 

1.1 

19 

110 

8.0 

7.3 

i4 
28 

1 30 

16 

15 

1 8  

27 

27 

14 

8.6 

28 

18 

18 

38 

1 2  

1 8  

20 

1 7  

38 

1 5 

29 

20 

25 

20 

27 

21 

16 

1 2  

3.5 

61 

%Recov 

1 %Recov 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

iO ugii.. 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L ., 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  · ug/L 

1 0  Ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ugll 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ug/L 

1 0  ugll 

1 0  ug/L 

1 0  ug/L 

& 

& 

Q 

& 

& 

a 

1 1/1 9/02 SW846 50306 SW846 82608 

1 1/1 9/02 SW846 50306 SW846 82608 

1 1/1 9/02 SW846 50306 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SWB46 5030B SW846 82608 
.. ..  , .. '" -� _ ,. ,,.. ,. ,.. ,."'1'\"'r\ _. ,. ,,., .. ,., """"""'"n I 1 1 1 ::1/UL WVVU"-tU i.JVVVD to.:l' V V � U  ULUVU 
1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50306 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9102 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9102 SW846 50308 SW846 82608 

1 111 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1 /1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82606 



E n  Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW13D 

SPECIAL SEMI-VOLATILE UST 

Analyte Result LOD LOQ EQL Oil. Units 

bis(2-EthylhexyQphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd}pyrene 

lsophorone 

1 -Methylnaphthalene 

2-Methylnaphthalene 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

2-Nitroaniline 

2-Nitrophenol 

3-Nitroaniline 

4-Nitroaniline 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

2,2' -oxybis(1-Chloropropane} 

Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2-Fiuorophenol 

Phenol-d5 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2,4,6-Tribromophenol 

Terphenyl-d14 

2-Fiuorobiphenyl 

< 70 
< 80 

< 240 

< 70 
< 1 50 
< 70 
< 1 10 
< 80 

< 230 
< 21 0 
< 200 

< 220 
< 1 10 
< 210 

< 1 90 
< 140 
< 90 
< 90 

4200 
< 1 80 
< 1 80 
< 65 

< 39 
< 1 10 
< 50 

< 90 
< 1 50 
< 230 
< 200 

33 

14 
55 

69 

68 

93 
1 1 3  
n 

70 
80 

240 

70 
1 50 
70 
1 10 
80 
230 

210 

200 

220 
1 10 
210 
190 
140 
90 
90 
190 
1 80 

1 80 

65 

39 

1 10 
50 
90 
150 
230 

200 

VOC 3.4 List (Totai 12DCE & XYL) 

Analyte Result LOD 

Toluene-dB 1 06 

220 
250 
760 

220 
480 
220 
350 
250 
730 

670 

640 
700 
350 
670 

6 1 0  

450 

290 

290 

61 0 

570 
570 
2 1 0  

1 20 

350 
1 60 
290 
480 
730 
640 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
1 

1 

1 
1 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

o/oRecov 

o/oRecov 

%Recov 

o/oRecov 

o/oRecov 

%Recov 

o/oRecov 

o/oRecov 

LOQ ECL Oil. Units 

%Recov 

Matrix Type : WATER 

Collection Date : 1 1/13102 

Report Date : 07/01/03 

Lab Sample Number : 828497-01 0  

Prep Date: 1 1/16102 

Analysis Prep Method Analysis 
Code Date Method 

& 

& 

& 

1 1/1 9/02 SW846 351 0 SW846 8270 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1119/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 111 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 
1 1 /1 9/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1 /1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 111 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1 /1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1119/02 SW846 351 0 
1 1/1 9102 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0  
1 1/19/02 SW846 351 0 
1 111 9/02 SW846 351 0 
1 1119/02 SW846 351 0 
1 1 /1 9/02 SW846 351 0 

1 1/19102 SW846 351 0 
1 1/1 9102 SW846 351 0 
1 1 /1 9102 SW846 351 0 
1 1/19/02 SW846 351 0 

SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 B270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 B270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 

SW846 8270 

SW846 8270 
SW846 8270 
SW846 8270 

1 1/19102 SW846 351 0 SW846 8270 

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/1 9102 SW846 50308 SW846 82608 

I 

I 



I 

En Chem Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW13D 

INORGANICS 

Test Result LOD LOQ EQL Oil. Units 

Cyanide, total 

Cyanide, weak and dissociable 

SPECIAL SEMI-VOLATILE UST 

0.74 0.027 0.086 

0.040 0.0027 0.0086 1 

mg/L 

mg/L 

Anaiytt. R::s�!t LCD LCQ EQL 0!!. !J!!!!:s 
4-Methylphenol· 

4-Bromophenyi phenyl ether 

2-Methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Di-n-butylphthalate 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,�perylene 

Benzo(k)fluoranthene 

Butylbenzylphthalate 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

Carbazole 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

Chrysene 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3,3-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

< 100 

< 180 

< 1 1 0 

< 230 

< 240 

< 140 

< 70 

< 85 

< 75 

< 1 10 

< 1 1 0 

< 120 

< 90 

< 210 

< 55 

< 200 

< 21 0 

< 240 

< 70 

< 230 

< 44 

< 90 

< 1 30 

< 1 1 0  

< 1 1 0  

< 190 

680 

< 1 50 

< 85 

< 190 

< 140 

< 85 

< 120 

< 240 

< 140 

< 1 80 

100 

1 80 

1 1 0  

230 

240 

140 

70 

85 

75 

1 1 0  

1 1 0  

1 20 

90 
21 0 

55 

200 

21 0 

240 

70 

230 

44 

90 

1 30 

1 1 0  

1 1 0  

1 90 

1 50 

1 50 

85 

190 

140 

85 

120 

240 

140 

1 80 

320 

570 

350 

730 

760 

450 

220 

270 

240 

350 

350 

380 

290 

670 

1 80 

640 

670 

760 

220 

730 

140 

290 

410 

350 

350 

61 0 

480 

480 

270 

610 

450 

270 

380 

760 

450 

570 

50 ugll 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L · 
50 ugll 

50 ug/L 

50 ug/L 

50 ugll · 

50 ug/L 

50 ug/L 

50 ugll 

50 ugll 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 · ug/L 

50 ugll 

50 ug/L 

50 ug/L 

50 ugll 

50 ug/L 

50 ug/L 

50 ug/L 

50 ugll 

50 ug/L 

50 ug/L 

50 

50 

50 

50 

50 

50 

50 

50 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Matrix Type : WATER 

Collection Date : 1 1/1 3102 

Report Date : 07/01103 

Lab Sample Number : 828497-01 0 

Analysis Prep 
Code Date Method 

SUB1 1 1125/02 EPA 335.4 

SUB1 1 1122/02 SM 4500 

Analysis 
Method 

EPA 335.4 

SM 4500 

Prep Date: 1 1/16/02 

Analysis Prep Method Analysis 
C"r!" Date 1\A._.tt'l"r! 

1 111 9/02 SW846 351 0  

1 111 9/02 SWB46 351 0  

1 1 /1 9/02 SW846 351 0 

1 1  11 9102 SW846 351 0 

1 1 /1 9/02 SW846 351 0 

1 111 9/02 SW846 351 0  

1 1 11 9/02 SW846 351 0 

1 111 9/02 SW846 351 0 

1111 9/02 SW846 351 0 

1 1  11 9/02 SW846 351 0 

1 111 9/02 SW846 351 0 

.·. 1 1/1 9/02 SW846 3510 

· 1 111 9102 SW846 351 0 

1 1 11 9/02 SW846 351 0 

1 1/1 9/02 SW846 3510 

1 1 /1 9102 SW846 351 0 

1 1/1 9102 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0  

1 1 11 9/02 SW846 351 0 

1 111 9/02 SW846 351 0 

1 1/1 9102 SW846 351 0 

1 1/1 9/02 SW846 351 0  

1 1/1 9/02 SW846 351 0  

1 1/1 9/02 SW846 351 0 

1 111 9102 SW846 3510 

1 1/1 9/02 SW846 3510 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

1 1/19/02 SW846 351 0 SW846 8270 

1 111 9102 SW846 351 0 SWB46 8270 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 351 0 

1 1119/02 SW846 3510 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 



En Chern Inc. 

1 241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : QC1 

VOC 3.4 List (Totai 1 2DCE & XYL) 

Analyte Result LCD LOQ EQL Oil. Units 

Dibromofluoromethane 

4-Bromofluorobenzene 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

1 , 1-Dichloroethane 

1 ,2-Dichloroethane 

1 ,  1-Dichloroethene 

1 ,2-Dichloroethene, total 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 , 1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,  1 ,1 -Trichloroethane 

1 ,  1 ,2-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Xylene, total 

1 04 

92 

< 330 330 

12000 25 

< 23 23 

< 45 45 

< 87 87 

< 400 400 

< 5 0  50 

< 47 47 

< 58 58 

< 84 84 

< 84 84 

< 45 45 

< 27 27 

< 87 

< 55 

< 56 

< 1 20 

< 39 

< 57 

< 64 

4 1 0  

< 120 

< 47 

< 91 

190 

< 77 
< 63 

3300 

< 65 

< 50 

< 39 

< 1 1  

1400 

87 

55 

56 

1 20 

39 

57 

64 

53 

120 

47 

91 

62 

77 
63 

84 

65 

50 

39 

1 1  

1 90 

1 1 00 

80 

73 

140 

280 

1 300 

160 

1 50 

1 80 

270 

270 

140 

86 

280 

1 80 

180 

380 

120 

180 

200 

170 

380 

1 50 

290 

200 

250 

200 

270 

210 

160 

120 

35 

610 

%Recov 

%Recov 

1 00 ug/L 
100 ug/L 

100 Ug/L 

1 00 ug/L 

100 ug/L 

1 00 ug/L 

100 ug/L 

100 ug/L 

1 00 ug/L 

100 ug/L 
1 00 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

1 00 ug/L 

100 ug/L 

1 00 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 Ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

1 00 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

Matrix Type : WATER 

Collection Date : 1 1/12102 

Report Date : 07/01/03 

Lab Sample Number : 828497-009 

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Code Date Method 

& 

& 

& 

Q& 

1 1/1 9/02 SW846 50308 SW846 8260B 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 8260B 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 5030B SW846 82608 

1 1 /1 9/02 SW846 5030B SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 5030B SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 111 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 S'vAJ846 50308 SW846 82608 

1 1/1 9/02 SW846 5030B SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 5030B SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 5030B SW846 82608 

1 1/1 9/02 SW846 5030B SW846 82608 

1 1/1 9/02 SW846 5030B SW846 82608 

1 1/19/02 SW846 50308 SW846 8260B 

1 1/1 9/02 SW846 5030B SW846 82608 

1 111 9/02 SW846 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 8260B 

1 1/19/02 SW846 5030B SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

I 

I 



I 

En Chern Inc. 

1241 8ellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : QC1 

SPECIAL SEMI-VOLATILE UST 

Analyte Result LCD 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

. N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

2-Nitroaniline 

2-Nitrophenol 

3-Nitroaniline 

4-Nitroaniline 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

2,2' -oxybis(1-Chloropropane) 

Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2-Fiuorophenol 

Phenol-d5 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-<14 

Nitrobenzene-d5 

2,4,6-Tribromophenol 

Terphenyl-d14 

2-Auorobiphenyl 

< 70 

< 80 

< 240 

< 70 

< 1 50 

< 70 

< 1 1 0  

< 80 

< 230 

250 

320 

< 220 

< 1 1 0  

< 210 

< 190 

< 140 

< 90 

< 90 

5300 

< 1 80 

< 1 80 

< 65 

< 39 

< 1 1 0  

820 

< 90 

< 150 

< 230 

< 200 

40 

1 8  

65 

79 

90 

87 

1 1 0  

94 

70 

80 

240 

70 

1 50 

70 

1 1 0  

80 

230 

210 

200 

220 

1 1 0  

210 

1 90 

140 

90 

90 

1 90 

1 80 

1 80 

65 

39 

1 1 0  

50 

90 

150 

230 

200 

VOC 3.4 List (Total 12DCE & XYL) 

Analyte Result LCD 

Toluene-dB 1 06 

LCQ EQL 011. Units 

220 

250 

760 

220 

480 

220 

350 

250 

730 

670 

640 

700 

350 

670 

610 

450 

290 

290 

610 

570 

570 

210 

120 

350 

160 

290 

480 

730 

640 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

1 

1 

1 

1 

1 

ugJL 

ugJL 

ugll 

ugJL 

ugJL 

Ug/L 

ugJL 

ugJL 

ugll 

ugll 

ugJL 

ugJL 

ugll 

ugll 

ug/L 

ugll 

ugJL 

ugll 

ugll 

ugll 

ugll 

ugJL 

ugll 

ugll 

ugll 

ug/L 

ug/L 

ugll 

ugll 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

LCQ EQL Oil. Units 

%Recov 

Matrix Type : WATER 

Collection Date : 1 1112/02 

Report Date : 07/01103 

Lab Sample Number : 828497-009 

Prep Date: 1 1/16/02 

Analysis Prep Method Analysis 
Code Date Method 

& 
& 

& 
a 
a 

11/19/02 SWB46 351 0  

. 1 1/19/02 SW846 351 0 

1 1 /19/02 SW846 351 0  

1 1/1 9/02 SW846 351 0 

1 1/19/02 SWB46 351 0 

i iii9i02 _ _ _  ,,.. ... � . 1'\  �VVOI+U '-'V I U 
1 1119/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19102 SW846 351 0  

1 1 /1 9/02 SWB46 351 0  

1 1/19/02 SWB46 351 0 

1 1119/02 SW846 351 0 

11/19/02 SWB46 351 0 

1 1/1 9102 SW846 351 0  

1 1/19/02 SW846 3510 

1 1 /1 9/02 SWB46 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 351 0  

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 351 0  

1 1/19/02 SWB46 351 0  

1 1119/02 SW846 351 0  

11/1 9/02 SW846 3510 

11/19/02 SWB46 351 0  

1 1/19/02 SW846 3510 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 
"' • •n •c o..,.,n 
�VIHI"tU U41 \J 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

1 1/1 9!02 SW846 3510 SW846 8270 

1 1119/02 SW846 351 0  SW846 8270 

1 1/19/02 SW846 3510 SW846 8270 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 351 0  

SWB46 8270 

SW846 8270 

1 1/1 9/02 SWB46 3510 SW846 8270 

Prep Date: 11119/02 

Analysis Prep Method Analysis 
Code Date Method 

11119/02 SW846 50308 SW846 82608 



En Chern Inc.  

1241 Bellevue Street 

Green Bay, Wl 54302 

920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : QC1 

INORGANICS 

Test 

Cyanide, total 

Cyanide, weak and dissociable 

SPECIAL SEMI-VOLA TILE LIST 

Result LCD LOQ EQL 

0.17 0.01 1 0.035 

0.044 0.0027 0.0086 

Oil. Units 

mg/L 

mgll 

Analyte Result LCD LCQ EQL Oil. Units 

4-Methylphenol 

4-Bromophenyl phenyl ether 

2-Methylphenol 

Aeenaphthene 

Acenaphthylene 

Anthracene 

Di-n-butylphthalate 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Butylbenzylphthalate 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

Carbazole 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

Chrysene 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3,3-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

Dibenzo(a ,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

2600 

< 180 

2100 

< 230 

< 240 

< 140 

< 70 

< 85 

< 75 

< 1 1 0  

< 1 1 0  

< 120 

< 90 

< 21 0 

< 55 

< 200 

< 210 

< 240 

< 70 

< 230 

< 44 

< 90 

< 130 

< 1 1 0  

< 1 1 0  

< 190 

4800 

< 1 50 

< 85 

< 190 

< 140 

< 85 

< 120 

< 240 

< 140 

< 180 

100 

180 

1 1 0  

230 

240 

140 

70 

85 

75 

1 10 

1 10 

120 

90 

210 

55 

200 

21 0 

240 

70 

230 

44 

90 

1 30 

1 1 0  

1 1 0  

1 90 

150 

150 

85 

1 90 

140 

85 

120 

240 

1 40 

1 80 

320 

570 

350 

730 

760 

450 

220 

270 

240 

350 

350 

380 

290 

670 

1 80 

640 

670 

760 

220 

730 

140 

290 

41 0 

350 

350 

610 

480 

480 

270 

610 

450 

270 

380 

760 

450 

570 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 
50 

50 

50 

50 

50 

50 

50 
50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

ugll 

ugll 

ug/L 

ugll 

ugll 

ugll 

ug/L 

ugll 

ug/L 

ug/L 

Ug/l 

ug/L 

·ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/L 

ug/L 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Matrix Type : WATER 

Collection Date : 1 1 /12/02 

Report Date : 07/01/03 

lab Sample Number : 828497-009 

Analysis Prep 
Code Date Method 

SUB1 1 1/21/02 EPA 335.4 

SUB1 1 1122/02 SM 4500 

Analysis 
Method 

EPA 335.4 

SM 4500 

Prep Date: 1 1/16/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0  

1 1/19/02 SW846 351 0  

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19102 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1119/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1119/02 SW846 351 0 

1 1/1 9/02 SW846 3510 

11/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

11/1 9/02 SW846 351 0 

11/1 9/02 SW846 351 0  

1 1/19/02 SW846 351 0 

11119/02 SW846 351 0 

1 1119/02 SW846 351 0  

1 1119/02 SW846 351 0 

11119/02 SW846 351 0 

11/19/02 SW846 351 0 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 6270 

SW846 6270 

SW846 6270 

SW846 8270 

SW846 8270 

SW846 6270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SWB46 6270 

SW846 8270 

I 



I 

En Chern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW4 

VOC 3.4 List (Totai 12DCE & XYL) 

Analytical Report Number: 828497 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Matrix Type : WAlER 

Collection Date : 1 1/12102 

Report Date : 07/01/03 

Lab Sample Number : 828497-008 

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Analyte Resu lt LOD LOQ EQL Oil Units Code Date Method 

Dibromofluoromethane 

4-Bromofluorobenzene 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

C hloroethane 

Chloroform 

Chloromethane 

1 ,1-Dichloroethane 

1 ,2-Dichloroethane 

1 ,  1 -Dichloroethene 

1 ,2-Dichloroethene, total 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 ,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 , 1 ,1-Trichloroethane 

1 ,1 ,2-Trichloroethane 

Trichloroelhene 

Vinyl chloride 

Xylene, total 

1 00 

94 
< 1 7 0  

3300 

< 1 2  

< 22 

< 44 
< 200 

76 

< 23 

< 29 

< 42 

< 42 

< 22 

< 1 4  

< 44 
< 28 

< 28 

< 60 
< 20 

< 28 

< 32 

560 

< 60 

< 23 

< 46 

< 31 

< 38 

< 32 

1 900 

< 32 

< 25 

< 20 

< 5.5 

2200 

170 

1 2  

1 2  

22 

44 

200 

25 

23 

29 

42 

42 

22 

1 4  

44 

28 

28 

60 

20 

28 

32 

26 

60 

23 

46 

31 

38 

32 

42 

32 

25 

20 

5.5 

95 

540 

38 

38 

70 

140 

640 

.80 

73 

92 

130 

1 30 

70 

45 

140 

89 

89 

190 

64 

89 

100 

83 
190 

73 
150 

99 

120 

100 

130 

100 

80 

64 

18 

300 

50 

%Recov 

%Recov 

ug/L 

50 ug/L 

50 ug/L 

50 ugiL 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 
50 ug/L 

50 ug/L 

50 ug/L 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

& 

& 
Q 

& 

& 

1 1/1 9/02 SW846 50308 SW846 82609 

1 1/19/02 SW846 50308 SW846 82609 

1 1/19/02 SW846 50308 SW846 82609 

1 1/1 9/02 SW846 50308 SW846 82609 

1 1/1 9/02 SW846 50308 SW846 82609 

� �!�9!02 SW!!46 50�0B SW846 82609 

1 1/19/02 SW846 50308 SW846 82609 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82609 

1 1/19/02 SW846 50308 SW846 82609 

1 1/19/02 SW846 50308 SW846 82609 

1 1/19/02 SW846 50308 SW846 82609 

1 1/19/02 SW846 50308 SW846 82609 

1 1/19/02 SW846 50308 SW846 82609 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SWB46 50308 SWB46 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82609 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SW846 82609 

1 1/19102 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SWB46 82608 
1 1/19/02 SW846 50308 SW846 82609 

1 1/1 9/02 SW846 5030B SW846 82608 

1 1/19/02 SWB46 50308 SWB46 82608 

1 1/19/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SWB46 50308 SW846 82608 



En Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW4 

SPECIAL SEMI-VOLATILE LIST 

Analyte 

bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1,2,3-cd)pyrene 
lsophorone 

1-Methylnaphthalene 
2-Methylnaphthalene 
N-Nitroso-di-n-propylamine 

. N-Nitrosodiphenylamine 
2-NitroanHine 
2-Nitrophenol 
3-Nitroaniline. 
4-Nitroaniline 
4-Nitrophenol 
Naphthalene 
Nitrobenzene 
2,2'-oxybls(1-Chloropropane) 
Di-n-octylphthalate 
Pentachlorophenol 
Phenanthrene 

Ptlenol 
Pyrene 
1 ,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2-Fiuorophenol 
Phenol-d5 
2-Chlorophenol-d4 
1 ,2-Dichlorobenzene-d4 

. Nitrobenzene-d5 
2,4,6-Tribromophenol 
Terphenyl-d14 

2-Fluorobiphenyl 

Result LOD 

< 1 40 1 40 

< 1 60 1 60 

< 470 470 

< 140 1 40 

< 290 290 

< 1 40 1 40 

< 230 230 

< 1 60 1 60 
< 450 450 

< 420 420 

420 
< 430 
< 220 
< 420 
< 370 
< 280 
< 1 80 
< 1 80 

6200 
< 350 
< 360 
< 1 30 

< 78 
< 2 1 0  
< 1 00 
< 1 80 
< 300 

< 460 
< 400 

26 

1 3  
47 
54 
57 

86 
87 

75 

390 
430 
220 
420 
370 
280 
1 80 
1 80 
380 
350 
360 
1 30 
78 
2 1 0  
1 00 
1 80 
300 
460 
400 

VOC 3.4 Ust (Totai 12DCE & XYL) 

Analyte Result LOD 

Toluene-dB 1 08 

LOQ 

450 
510 
1 500 
450 
920 

450 
730 
510 
1400 
1 300 
1200 
1400 
700 
1 300 
1 200 
890 
570 
570 
1 200 
1 100 
1 100 
410 
250 
670 
320 
570 

960 
1500 
1 300 

EQL Dll. 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Units 

ug/L 
ugll 
ugll 
ugll 
ugll 

ug/L 
ugll 
ug/L 
ug/L 
ug/L 

100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ugll 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 
100 
100 
100 

100 
100 
1 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
%Recov 
%Recov 
%Recov 
%Recov 

%Recov 
%Recov 
%Recov 
%Recov 

LOQ EQL Oil. Units 

%Recov 

Matrix Type : WATER 

Collection Date : 1 1 /12102 

Report Date : 07/01/03 

Lab Sample Number : 828497-008 

Prep Date: 11/1 6/02 

Analysis Prep Method 
Code Date 

Analysis 
Method 

1 1/1 9/02 SWB46 3510 
1 1/1 9/02 SWB46 3510 
1 1/1 9/02 SWB46 3510 
1 1/1 9/02 SWB46 3510 

1 1/19/02 SWB46 3510 
& 1 1/19/02 SW846 3510 
& 1 1/19/02 SWB46 3510 

1 1/19/02 SWB46 3510 
& 1 1/19/02 SWB46 3510 

1 1/1 9/02 SWB46 3510 

SWB46 8270 
SWB46 8270 
SWB46 8270 
SWB46 8270 

SWB46 8270 
SWB46 6270 
SWB46 6270 
SWB46 8270 
SWB46 8270 
SWB46 8270 

Q 1 1/19/02 SWB46 3510 SWB46 8270 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/1 9/02 SWB46 3510 
1 1/1 9/02 SWB46 3510 
1 1/19/02 SWB46 3510 
1 1/19/02 SW846 3510 
1 1/1.9/02 SWB46 3510 
1 1/1 9/02 SWB46 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1119/02 SW846 3510 
1 1/19/02 SWB46 3510 
1 1/19/02 SWB46 3510 
1 1/1 9/02 SWB46 3510 
1 1/19/02 SWB46 3510 
1 1/19/02 SWB46 3510 
1 1/1 9/02 SWB46 3510 
1 1/19/02 SWB46 3510 
1 1/19/02 SWB46 3510 
1 1/19/02 SWB46 3510 
1 1/19/02 SW846 3510 
1 1/1 9/02 SWB46 3510 

1 1119/02 SWB46 3510 

SWB46 8270 
SWB46 8270 
SWB46 8270 
SWB46 8270 
SWB46 8270 
SWB46 8270 
SWB46 8270 
SWB46 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SWB46 8270 
SW846 8270 
SW846 8270 
SWB46 8270 

SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SWB46 8270 
SW846 8270 

SW846 8270 

SW846 8270 
1 1/19/02 SW846 3510 SW846 8270 
1 1119/02 SW846 3510 SW846 8270 

Prep Date: 11/1 9/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/19/02 SW846 5030B SW846 82608 

I 



I 

En Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field 10 : MW4 

INORGANICS 

Test 

Cyanide, total 

Cyanide, weak and dissociable 

Result LOD LOQ EQL 

1 .4 0.027 0.086 

0.015 0.0027 0.0086 

SPECIAL SEMI-VOLATILE LIST 

Analyte 

4-Methylphenol 

4-Bromophenyl phenyl ether 

2-Methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Di-n�butylphthalate 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Butylbenzylphthalate 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

Carbazole 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

Chrysene 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinltrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3,3-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

Result LOD LOQ EQL 

< 200 

< 360 

< 230 

< 460 

< 470 

< 280 

< 140 

< 170 

< 1 50 

< 220 

< 210 

< 240 

< 1 80 

< 420 

< 1 1 0  

< 410 

< 420 

< 470 

< 140 

< 450 

< 87 

< 180 

< 250 

< 230 

< 230 

< 370 

< 290 

< 300 

< 170 

< 370 

< 280 

< 170 

< 240 

< 470 

< 270 

< 350 

200 

360 

230 

460 

. 470 

280 

140 

1 70 

1 50 

220 

210 

240 

1 80 

420 

1 1 0  

410 

420 

470 

140 

450 

87 

180 

250 

230 

230 

370 

290 

300 

170 

370 

280 

170 

240 

470 

270 

350 

640 

1 100 

730 

1 500 

1 500 

890 

450 

540 

480 

700 

670 

760 

570 

1 300 

350 

1 300 

1 300 

1 500 

450 

1400 

280 

570 

800 

730 

730 

1 200 

920 

960 

540 

1 200 

890 

540 

760 

1 500 

860 

1 100 

OiL Units 

1 

1 

mg/L 

mg/L 

Dii. Units 

1 00 ug/L 

100 ug!L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L · 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L· 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

100 ug/L 

1 00 ug/L 

1 00 ug/L 

100 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug!L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

Matrix Type : WATER 

Collection Date : 1 1 /12102 

Report Date : 07/01/03 

Lab Sample Number : 828497-008 

Analysis Prep 
Code Date Method 

SUB1 1 1125/02 EPA 335.4 

SUB1 1 1122/02 SM 4500 

Analysis 
Method 

EPA 335.4 

SM 4500 

Prep Date: 1 1/16/02 

Analysis Prep Method Analysis 
COOt: Ui:ite M�thc!! 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19102 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

·11/1 9/02 SW846 351 0 

1 1 /1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9(02 SW846 351 0 

1 1119/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1119/02 SW846 351 0 

1 1 /1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1119/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 



En Chern Inc. 

1 241 Bellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW14S 

VOC 3.4 List (Totai 12DCE & XYL) 

Analyte Result LOD LOQ EQL Oil. Units 

Dibromofluoromethane 

4-Bromofluorobenzene 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibrornomethane 

Chloroethane 

Chloroform 

Chloromethane 

1 ,1 -Dichloroethane 
1 ,2-Dichloroethane · 

1,1-Dichloroethene· 

1 ,2-Dichloroethene, total 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Bhylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 ,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,1 ,1-Trichloroethane 

1 ,1 ,2-Trichloroethane 

Trichloroethane 

Vinyl chloride 

Xylene, total 

1 00 

94 

< 820 820 2600 

34000 62 200 

< 58 58 180 

< 1 1 0  1 1 0  350 

< 220 220 700 

< 1000 1 000 3200 

< 1 30 130 41 0 

< 120 120 380 

< 1 50 

< 210 

< 210 

< 1 1 0  

< 68 

< 220 

< 140 

< 140 

< 300 

< 98 

< 140 

< 1 60 

760 

< 300 

< 120 

< 230 

7500 

150 

210 

210 

1 1 0  

68  

220 

140 

140 

300 

98 

140 

160 

130 

300 

120 

230 

1 60 

< 1 90 1 90 

< 160 1 60 

25000 210 

< 160 1 60 

< 130 1 30 

< 98 98 

< 28 28 

4600 470 

480 

670 

670 

350 

220 

700 

450 

450 

960 

310 

450 

51 0 

410 

960 

380 

730 

51 0 

610 

510 

670 

510 

4 1 0  

310 

89 

1500 

1 %Recov 

1 %Recov 

250 ug/L 

250 ugll 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ugll 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 Ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ugll 

250 ugll 

250 ugll 

Matrix Type : WATER 

Collection Date : 1 1/12/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-007 

Prep Date: 11/19102 

Analysis Prep Method Analysis 
Code Date Method 

& 

& 

& 

& 

1 111 9102 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SW846 82608 -

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82606 

1 1/19/02 SW846 50308 SW846 82606 

1 1/19/02 SW846 50306 SW846 82608 

1 1/19/02 SW846 50308 SW846 82606 

1 1/19/02 SW846 50308 SW846 82606 

1 1/19/02 SW846 50306 SW846 82606 

1 1/1 9/02 SW846 50308 SW846 82606 

1 1/1 9/02 SW846 50308 SW846 82606 

1 1/1 9102 SVVB46 5o3oe SWB46 82606 

1 1/1 9/02 SW846 50306 SW846 82606 

1 1/19/02 SW846 50308 SW846 82606 

1 1/19102 SW846 50308 SW846 82606 

1 1/1 9/02 SW846 50306 SW846 82606 

1 1/19/02 SW846 50308 SW846 82606 

1 1/1 9/02 SW846 50308 SW846 82606 

1 111 9/02 SW846 50306 SW846 82606 

1 1/19/02 SW846 50308 SW846 82606 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82606 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50306 SW846 82606 

1 1119/02 SW846 50308 SW846 82606 

1 1/1 9/02 SW846 50308 SW846 82606 

I 



I 

En Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 92D-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field 10 : MW14S 

SPECIAL SEMI-VOLATILE LIST 

Analyte Result LOD LOQ EQL 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 
lndeno(1,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 
2-Methylnaphthalene 
N-Nitroso-di-n-propylamine 

N-Nltrosodiphenylamine 
2-Nitrnaniline 

2-Nitrophenol 

3-Nitroannine 
4-Nitroaniline 

4-Nitrophenol 
Naphthalene 
Nitrobenzene 
2,2'-oxybis(1-Chlornpropane) 

Di-n-octylphthalate 
Pentachlorophenol 
Phenanthrene 

Phenol 
Pyrene 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2-Fluorophenol 

Phenol-d5 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-cl4 
Nitrobenzene-d5 

2,4,6-Tribromophenol 

Terphenyki14 
2-Fluorobiphenyl 

< 280 
< 320 

< 940 
< 280 

< 580 

< 280 

< 460 
< 320 

< 900 

< 840 
< 780 
< B60 
< 440 

< 840 
< 740 

< 560 

< 360 

< 360 

280 

320 

940 
280 

580 

280 

460 

320 

900 

840 
7BO 

860 
440 

840 
740 

560 
360 
360 

1 4000 760 

< 700 700 

< 720 720 

< 260 260 
< 160 160 

< 420 420 

1 000 200 

< 360 360 

< 600 600 
< 920 920 
< BOO BOO 

56 
1 4  

63 

65 

82 

1 03 

91 
86 

890 

1 000 

3000 
890 

1BOO 

B90 
1 500 

1000 

2900 

2700 

2500 
2700 
1400 

2700 

2400 

1 800 
1 1 00 

1 100 
2400 
2200 

2300 
830 

510 
1300 

640 
1 100 

1900 

2900 
2500 

VOC 3.4 List (Totai 12DCE & XYL) 

Analyte 

Toluene-dB 

Result LOD LOQ EQL 

1 06 

on. Units 

200 ug/L 

200 ugiL 

200 ug/L 
200 . ug/L 

200 ug/L 

200 ug/L 
200 ug/L 
200 ug!L 

200 ug/L 

200 ug/L 

200 ug/L 
200 ug/L 
2oo ugtL 

200 ug/L 

200 ug/L 
200 ug/L 
200 ug/L 

200 ug/L 

200 ug!L 
200 ug/L 

200 ug/L 
200 ug/L 

200 ug/L 
200 ug/L 

200 ug/L 
200 ug/L 

200 ug/L 

200 ug/L 
200 ug/L 

1 

1 

1 

1 

1 

1 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

Oil. Units 

%Recov 

Matrix Type : WATER 

Collection Date : 1 1 /12102 

Report Date : 07/01103 

Lab Sample Number.: 828497-007 

Prep Date: 1 1/16/02 

Analysis Prep Method Analysis 
Code Date Method 

& 

& 

& 

1 1/19/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 
1 1119/02 SW846 3510 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1 11 9/02 SW846 3510 
1 1/19/02 SW846 3510 

1 1119/02 SW846 3510 
1 1/1 9/02 SW846 3510 

1 1/1 9/02 SW846 351 0 
1 1 /19/02 SW846 351 0 

1 1119/02 SW846 3510 
1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 3510 
1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 351 0 
1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/1 9/02 SW846 3510 

1 1 /1 9/02 SW846 3510 
1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 B270 

SW846 8270 

SW846 8210 
SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 
SW846 8270 
SW846 B270 
SW846 8270 

SWB46 8270 
SW846 8270 
SW846 8270 

SW846 8270 
SW846 8270 
SW846 8270 

SW846 8270 

SW846 8270 
SW846 8270 
SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 
SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 
SW846 8270 

SW846 8270 
SW846 8270 

Prep Date: 1 1 /19/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/19/02 SW846 50308 SW846 82608 



En Chem Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW14S 

IN ORGANICS 

Test Result LOD L.OQ EQL Dil. Units 

Cyanide, total 

Cyanide, weak and dissociable 

SPECIAL SEMI-VOLATILE UST 

0.66 0.027 0.086 

0.075 0.0027 0.0086 

mg/L 

mg/l 

Analyte Result LOD LOQ EQL Oil. Units 

4-Methylphenol 

4-Bromophenyl phenyl ether 

2-Methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Di-n-butylphthalate 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Butylbenzylphthalate 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

Carbazole 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

Chrysene 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2, 6-Dinitrotoluene 

3,3-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

1 600 

< 720 

790 

< 920 

< 940 

< 560 

< 280 

< 340 

< 300 

< 440 

< 420 

< 480 

< 360 

< 840 

< 220 

< 820 

< 840 

< 940 

< 280 

< 900 

< 1 70 

< 360 

< 500 

< 460 

< 460 

< 740 

1 000 

< 600 

< 340 

< 740 

< 560 

< 340 

< 480 

< 940 

< 540 

< 700 

400 

720 

460 

1 300 

2300 

1500 

920 2900 

940 3000 

560 1800 

280 890 

340 1 1 00 

300 960 

440 1400 

420 1300 

480 · 1500 

360 1 1 00 

840 

220 

820 

840 

940 

280 

900 

170 

360 

500 

460 

460 

740 

580 

600 

340 

740 

560 

340 

480 

940 

540 

700 

2700 

700 

2600 

2700 

3000 

890 

2900 

540 

1 1 00 

1600 

1500 

1500 

2400 

1800 

1900 

1 1 00 

2400 

1800 

1 100 

1500 

3000 

1700 

2200 

200 ug!L 

200 ug/L 

200 ug/L 

200 ug/L 

200 ug/L 
200 ug/L 

200 ug/L 

200 ug/L 

200 ug!L· 

200 · ug/L 

200 ug/L 

200 ug/L 

200 ug/L 

200 ug/L 

200 ug/L 
200 ug/L 

200 ug/L 
200 ug/L 

200 ug/L 

200 ug/L 

200 ug/L 

200 ug!L 

200 ug!L 

200 

200 

200 

200 

ug/L 

ug/L 

ug/L 

ug/L 

200 ug/l 

200 ug/L 

200 ug/L 

200 ug/L 

200 ug/L 

200 ug/L 

200 ug/L 

200 ug/L 
200 ug/L 

Matrix Type : WATER 

Collection Date : 1 1112102 

Report Date : 07/01/03 

Lab Sample Number : 828497-007 

Analysis Prep 
Code Date Method 

Analysis 
Method 

SUB1 1 1125/02 EPA 335.4 

SUB1 1 1122102 SM 4500 

EPA 335.4 

SM 4500 

Prep Date: 1 1116/02 

Analysis Prep Method Analysis 
Code Date Method 

Q 

Q 

1 1/1 9/02 SWB46 351 0 

1 1/1 9/02 SW846 3510 

1 1/1 9/02 SW846 351 0 

SW846 8270 

SW846 8270 

SWB46 8270 

1 1/1 9/02 SW846 3510 SW846 8270 

1 1/19/02 SWB46 351 0 SW846 8270 

1 1/1 9/02 SWB46 3510 SWB46 8270 

1 1/1 9/02 SW846 3510 SWB46 8270 

1 1/1 9/02 SW846 3510 SW846 8270 

1 1/19/02 SWB46 351 0 SWB46 8270 

1 1/19/02 SWB46 351 0 SW846 8270 

1 1/1 9/02 SWB46 351 0 SWB46 8270 

1 1/1 9/02 SW846 3510 SWB46 8270 

1 1/1 9/02 SW846 351 0 SWB46 8270 

1 1/1 9/02 SWB46 351 0 SW84 6  8270 

1 1/1 9/02 SWB46 3510 SWB46 8270 

1 1/19/02 SW846 3510 SW84 6  8270 

1 1/19/02 SW846 351 0 SWB46 8270 

1 1/1 9/02 SW846 351 0 SWB46 8270 

1 1/1 9/02 SWB46 351 0 SW846 8270 

1 1/1 9/02 SW846 3510 SWB46 8270 

1 1/19/02 SW846 351 0 SW846 8270 

1 1/19/02 SW846 3510 SWB46 8270 

1 1/1 9/02 SWB46 351 0 SWB46 8270 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 3510 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

1 1/19/02 SW846 3510 SWB46 8270 

1 1/1 9/02 SW846 3510 SW846 8270 

1 1/1 9/02 SW846 3510 SW846 8270 

1 1/1 9/02 SW846 3510 SW846 8270 

1 1/19/02 SW846 3510 SW846 8270 

1.1/1 9/02 SW846 3510 SW846 8270 

1 1/1 9/02 SW846 3510 SW846 8270 

1 1/19/02 SW846 3510 SWB46 8270 

I 

I 



I 

I 

En Chern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : · MW14D 

VOC 3.4 List (Totai 12DCE & XYL) 

A nalytical Report Number: 828497 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Matrix Type : WATER 

Collection Date : 1 1 /12/02 

Report Date : 07/01/03 

Lab Sample Number : 828497-006 

Prep Date: 1 1 /1 9102 

Analysis Prep Method Analysis 
Analyte Result LOD LOQ EQL Dll. Units Code Date Method 

Dibromofluoromethane 

4-Bromofluorobenzene 

Acetone 

Benzene 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

1 ,1 -Dichloroethane 

1 ,2-Dichloroethane 

1 , 1 -0ichloroethene 

1 ,2-Dichloroethene, total 

1 ,2-Dichloropropane 

cis-1 ,3-0ichloropropene 

trans-1 ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 , 1  ,2,2-Tetrachloroethane 

Tetrachloroethane 

Toluene 

1 , 1 ,  1-Trichloroethane 

1 , 1  ,2-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Xylene, total 

1 00 

93 

< 1 70 

4900 

< 1 2  

< 22 

< 44 

< 200 

< 25 

< 23 

< 29 

< 42 

< 42 

< 22 

< 14 

< 44 

< 28 

< 28 

< 60 

< 20 

< 28 

< 32 

1200 

< 60 

< 23 

< 46 

390 

< 38 

< 32 

2000 

< 32 

< 25 

< 20 

< 5.5 

1 500 

170 

1 2  

1 2  

22 
44 
200 

25 

23 

29 

42 

42 

22 
14 

44 

28 

28 

60 

20 

28 

32 

26 

60 

23 

46 

31 

38 

32 

42 

32 

25 

20 

5.5 

95 

540 

38 

38 

70 

140 

640 

80 

73 
92 

130 

1 30 

70 

45 

1 40 

89 

89 

1 90 

64 

89 

1 00 

83 

190 

73 

150 

99 

120 

1 00 

130 

1 00 

80 

64 

1 8  

300 

1 

50 

%Recov 

%Recov 

ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 
50 ugll 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 
50 
50 
50 

50 

50 

50 

50 
50 

50 

50 

50 

50 

50 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/L 

ug/L 

& 

& 

& 

& 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9102 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1 11 9/02 SWB46 5030B SW846 82608 

1 1 /1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50306 S'v"v"046 8260i3 
1 1 /1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 111 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 5030B SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1 /1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

11/1 9102 SW846 50308 SWB46 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 5030B SWB46 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

11/1 9/02 SW846 50308 SWB46 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 111 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9102 SW846 50308 SW846 82608 

1 1119102 SW846 50308 SWB-46 82608 



En Chern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW14D 

SPECIAL SEMI-VOLATILE UST 

Analyte 

bis{2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno{1,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

2-Nitroanmne 

2-Nitrophenol 

3-Nitroaniline 

4-Nitroaniline 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

. 2,2'-oxybis{1-Chloropropane) 

Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrena 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2-Fiuorophenol 

Phenol-d5 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2,4,6-Tribromophenol 

Terphenyl-d 14 

2-Fluorobiphenyl 

Result 

< 140 

< 160 

< 470 

< 140 

< 290 

< 140 

< 230 

< 160 

< 450 

550 

720 

< 430 

< ?20 

< 420 

< 370 

< �0 

< 1,80 

< 180 

6700 

< . 350 

< 360 

< 1 30 

< 78 

< 210 . 

< 100 

< 1 80 

< 300 

< 460 

< 400 

41 

16  

64 
84 

83 

58 

84 

1 07 

VOC 3.4 Ust (Totai 12DCE & XYL) 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

LCD 

140 

160 

470 

140 

290 

140 

230 

160 

450 

420 

390 

430 

220 

420 

370 

280 

1 80 

180 

380 

350 

360 

130 

78 

210 

100 

1 80 

300 

460 

400 

LOQ 

450 

510 

1500 

450 

920 

450 

730 

510 

1400 

1300 

1200 

1400 

700 

1300 

1200 

890 

. 570 

570 

1200 

1100 

1100 

410 

250 

670 

320 

570 

960 

1500 

1300 

EQL Oil. 

1 00 

100 

100 

100 

1 00 

100 

1 00 

100 

1 00 

1 00 

100 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

100 ugll 

1 00 ug/L 

100 ugll 

100 ug/L 

100 ug/L 

1 %Recov 

1 %Recov 

1 

1 

1 

1 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recoy 

Matrix Type : WATER 

Collection Date : 1 1 /12102 

Report Date : 07/01/03 

Lab Sample Number : 828497-006 

Prep Date: 1 1116/02 

Analysis Prep Method 
Code Date 

1 1/19/02 SW846 351 0  

11/19/02 SW846 3510 

1 1/19102 SW846 351 0  

1 1/19/02 SW846 3510 

1 1/19/02 SWB46 3510 

& 1 1/19/02 SW846 3510 

& 1 1/19/02 SW846 3510 

11/19/02 SW846 3510 

& 1 1/19/02 SW846 351 0 

Q 1 1/19/02 SW846 351 0  

Q 1 1/19/02 SW846 351 0  

11/19/02 SW846 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SWB46 351 0  

1 1/19/02 SW846 3510 

1 1119/02 SWB46 351 0  

1 1/19/02 SW846 3510 

11/19/02 SWB46 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SW846 351 0  

11/19/02 SWB46 3510 

1 1/19/02 SWB46 3510 

11/19/02 SWB46 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SWB46 3510 

1 1119/02 SW846 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SWB46 3510 

11119/02 SW846 3510 

11/19/02 SWB46 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SW846 351 0  

Analysis 
Method 

SWB46 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW�6 B270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Analyte Result LCD LOQ EQL Oil. Units Code Date Method 

Toluene-dB 1 07 1 %Recov 1 1/19/02 SW846 50308 SWB46 82608 

I 

I 



I 

En Chern Inc. 

1 241 Bellevue Street 
Green Bay, VVI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 92o-469-8827 

Analytical Report N umber: 828497 

Client : VVE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW14D 

INORGANICS 

Test Result LOD LOQ EQL Dil. Units 

Cyanide, total 

Cyanide, weak and dissociable 

SPECIAL SEMI-VOLATILE UST 

0.31 0.01 1 0.035 

0.038 0.0027 0.0086 

1 

1 

mg/L 

mg/L 

Anaiyte Rc::t:!t LCD LOQ EQ!.. OIL Units 

4-Methylphenol 

4-Bromophenyl phenyl ether 

2-Methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Di-n-butylphthalate 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Butylbenzylphthalate 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Chloroanlline 

4-Chlorophenyl phenyl ether 

Carbazole 

bis{2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

Chrysene 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3,3-Dichlorobenzidine 

4,6-Dinitro-2-methylphenof 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

< 200 

< 360 

< 230 

< 460 

< 470 

< 280 

< 140 

< 170 

< 150 

< 220 

< 210 

< 240 

< 180 

< 420 

< 1 10 

< 410 

< 420 

< 470 

< 140 

< 450 

< 87 

< 1 80 

< 250 

< 230 

< 230 

< 370 

< 290 

< 300 

< 170 

< 370 

< 280 

< 170 

< 240 

< 470 

< 270 

< 350 

. 200 

360 

230 

460 

470 

280 

140 

170 

1 50 

220 

210 

240 

1 80 

420 

1 1 0  

410 

420 

470 

1 40 

450 

87 

1 80 

250 

230 

230 

370 

290 

300 

170 

370 

280 

1 70 

240 

470 

270 

350 

640 

1 1 00 

730 

1 500 

1 500 

890 

450 

540 

480 

700 

670 

760 

570 

1300 

350 

1300 

1300 

1500 

450 

1400 

280 

570 

800 

730 

730 

1200 

920 

960 

540 

1200 

890 

540 

760 

1500 

860 

1 100 

1 00 ug/L 

1 00 ug!L 

1 00 ug/L 

1 00 ug/L 

1 00 Ug/L 

1 00 ug!L 

100 ug/L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

100 ug/L 

100 ug/L 

100 ug/L 

1 00 ug/L 

1 00 ug/L 

100 ug/L 

1 00 ug!L 

1 00 ug!L 

1 00 ug/L 

1 00 ug/L 

1 00 ug/L 

100 

100 

1 00 

100 

100 

100 

1 00 

100 

100 

100 

1 00 

100 

100 

100 

ug/L 

ug/L 

ug/L 

ug/L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

100 ug/L 

Matrix Type : WATER 

Collection Date : 1 1 /1 2102 

Report Date : 07/01/03 

Lab Sample Number : 828497-006 

Analysis Prep 
Code Date Method 

SUB1 11/21/02 EPA 335.4 

SUB1 11/22/02 SM 4500 

Analysis 
Method 

EPA 335.4 

SM 4500 

Prep Date: 1 1/16/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/1 9/02 SWB46 351 0 

1 111 9/02 SWB46 3510 

1 1/1 9/02 SWB46 351 0  

1 1/1 9/02 SWB46 3510 

1 1 /1 9/02 SWB46 3510 

1 1/19/02 SWB46 351 0  

1 1/19/02 SWB46 3510 

11/1 9/02 SW846 3510 

1 1 /1 9/02 SWB46 3510 

1 1/19/02 SWB46 3510 

1 1/1 9102 . SWB46 3510 

1 1/1 9/02 SWB46 3510 

1 1/1 9/02 SWB46 3510 

1 1/1 9/02 SWB46 3510 

1 1119/02 SWB46 3510 

11/1 9/02 SW846 3510 

1111 9/02 SWB46 3510 

1 1119/02 SWB46 3510 

1 1 /1 9/02 SW846 351 0  

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SWB46 351 0  

1 1119/02 SW846 3510 

1 1 11 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1 /1 9/02 SWB46 351 0  

1 1/19/02 SWB46 3510 

1 1 /1 9/02 SWB46 3510 

1 1/19/02 SWB46 3510 

1 1/19/02 SW846 3510 

1 1119/02 SWB46 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1119/02 SWB46 3510 

1 1/1 9/02 SWB46 351 0  

SVV846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SVVB46 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SVVB46 8270 

SW846 8270 

SVVB46 8270 

SWB46 8270 

SVV846 8270 

SVVB46 8270 

SWB46 8270 

SVVB46 8270 

SVVB46 8270 

SVVB46 8270 

SWB46 8270 

SVV846 8270 

SVVB46 8270 

SWB46 8270 

SVV846 8270 

SVVB46 8270 

SVV846 8270 

SVV846 8270 

SVV846 8270 

SVV846 8270 

SVVB46 8270 

SVV846 8270 

SVV846 8270 

SVV846 8270 

1 1/19/02 SW846 3510 SVV846 8270 



En Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project N umber : 1 302440 

Field ID : MW5 

vee 3.4 List (Totai 12DCE & XYL) 

Analyte Result LOD LOQ EQL Oil. Units 

Dibromofluoromethane 

4-Bromofluorobenzene 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

1 ,1-Dichloroethane 

1 ,2-Dichloroethane 

1 ,1 -Dichloroethene 

1 ,2-Dichloroethene, total 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 ,1 ,2,2-Tetrachloroethane 

Tetrachloroethane 

Toluene 

1 ,1 ,1 -Trichloroethane 

1 , 1 ,2-Trichloroethane 

Trichloroethane 

Vinyl chloride 

Xylene. total 

99 

93 

< 330 330 

12000 25 

< 23 23 

< 45 45 

< 87 87 

< 400 400 

< 50 50 

< 47 47 

< 58 58 

< 84 84 

< 84 84 

< 45 45 

< 27 27 

< 87 87 

< 55 55 

< 56 56 

< 120 120 

< 39 

< 57 

< 64 

420 

< 120 

< 47 

< 91 

1 80 

< 77 
< 63 

3400 

< 65 

< 50 

< 39 

< 1 1  

1400 

39 

57 

64 

53 

120 

47 

91 

62 
77 
63 

84 

65 

50 

39 

1 1  

1 90 

1 100 

80 

73 
140 

280 

1 300 

1 60 

1 50 

180 

270 

270 

140 

86 

280 

1 80 

1 80 

380 

1 20 

180 

200 

170 

380 

1 50 

290 

200 

250 

200 

270 

210 

1 60 

120 

35 
610 

1 %Recov 

1 %Recov 

1 00 ug/L 

100 ugll 

1 00 ugll 

1 00 ug/L 

1 00 ugll 

1 00 ugll 

1 00 ugll 

1 00 ug/L 

1 00 ugll 

1 00 ug/L 

100 ugt'L 

100 ugll 

. 1 00 ug/L 

1 00 ugll 

100 ug/L 

1 00 ug/L 

1 00 ugll 

1 00 ugll 

100 ug/L 

1 00 ugll 

1 00 ug/L 

1 00 ugll 

1 00 ug/L 

100 ugll 

1 00 ug/L 

1 00 ugll 

100 ug/L 

100 ug/L 

1 00 ugll 

1 00 ugll 

100 ug/L 

1 00 ug/L 

100 ug/L 

Matrix Type : WATER 

Collection Date : 1 1 /12102 

Report Date : 07/01/03 

Lab Sample Number : 828497-005 

Prep Date: 1 1 /19/02 

Analysis Prep Method Analysis 
Code Date Method 

& 

& 

& 

a& 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SW846 82608 

1 1/1 9102 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9102 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SW846 82608 

1 111 9/02 SW846 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 82608 

1 1/1 9102 SW846 50308 SW846 82608 

1 1/19l02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/1 9102 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SWB46 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 111 9/02 SW846 50308 SW846 82608 

11/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SWB46 82608 

11/19/02 SW846 50308 SWB46 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9102 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

11/19/02 SW846 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 82608 

I 

I 



I 

En Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
92�69-2436 
800-7 -ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW5 

SPECIAL SEMI-VOLATILE LIST 

Analyte Result LOD 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 .2,3-cd)pyrene 
·
lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

N-Nitroso-di-n-propylamine 

. N-Nitrosodiphenylamine 

2-Nitroaniline 

2-Nitrophenol 

3-Nitroaniline 

4-Nitroaniline 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

2,2'-oxybis(1-Ch loropropane) 

Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2-Fluorophenol 

Phenol-d5 

2-ChlorophenoJ..d4 

1 ,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2,4,6-Tribromophenol 

Terphenyl-d14 

2-Fluorobiphenyl 

< 70 
< 80 

< 240 

< 70 

< 1 50 

< 70 

< 1 1 0  

< 80 

< 230 

250 

31 0 
< 220 

< 1 1 0  

< 21 0 

< 1 90 

< 140 
< 90 

< 90 

4700 

< 1 80 

< 1 80 

< 65 

< 39 

120 

720 

< 90 

< 1 50 

< 230 

< 200 

44 

1 8  

63 
74 

82 

91 

96 
91 

70 

80 
240 

70 

1 50 

70 

1 1 0  

80 

230 

210 

200 

220 
1 1 0  

210 

190 

140 

90 

90 

190 

1 80 

1 80 

65 

39 

1 10 

50 

90 

1 50 
230 

200 

VOC 3.4 List (Totai 12DCE & XYL) 

Analyte Result LOD 

Toluene-dB 1 07 

LOQ EQL Oil. Units 

220 

250 
760 

220 

480 

220 
350 

250 
730 

670 
640 
700 
350 

670 

610 

450 

290 
. 290 

610 

570 

570 

210 

120 

350 

160 

290 

480 

730 

640 

50 

50 

50 

50 

50 

50 
50 

50 

50 

50 

50 

50 

50 
50 

50 

50 

50 
50 

50 
50 

50 

50 

50 

50 

50 
50 

50 

50 
50 

1 

1 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
uyr ... 
ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 
%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

LOQ EQL Oil. Units 

1 %Recov 

Matrix Type : WATER 

Collection Date : 1 1 /12102 

Report Date : 07/01/03 

Lab Sample Number : 828497-005 

Prep Date: 1 1/16/02 

Analysis Prep Method Analysis 
Code Date Method 

" 
"' 

& 

& 
Q 
Q 

Q 

11/19/02 SW846 351 0 SW846 8270 

1 1/19/02 SW846 351 0 SWB46 8270 

1 1/19/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 
1 1/1 9.'02 S'.''.'846 35'!0 SWI_l<16 R?70 
1 1/19/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

1 1119/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 SW846 8270 

1 1/1 9/02 SW846 351 0 

1 1/1 9/02 SW846 3510 

1 1/1 9/02 SW846 351 0 

1 1/1 9102 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

·1 1/19/02 SW846 351 0  

1 1/19/02 SW846 351 0 

1 1/19102 SW846 351 0 

1 1119102 SW846 3510 

1 1/1 9102 SW846 3510 

1 1/1 9102 SW846 3510 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 3510 

1 1/1 9102 SW846 351 0 

1 111 9102 SW846 351 0 

1 1/1 9102 SW846 351 0 

1 1/19102 SW846 351 0 

1 1/1 9102 SW846 3510 

1 1/1 9102 SWB46 3510 

1 1/1 9102 SW846 3510 

11/1 9102 SW846 3510 

1 1/1 9102 SW846 3510 

1 1/19/02 SW846 3510 

11/1 9102 SW846 3510 

1 1/1 9102 SW846 3510 

SW846 8270 

SWB46 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

Prep Date: 1 1 /19/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1119102 SW846 50308 SWB46 82608 



E n  Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW5 

INORGANICS 

Test Result LCD LCQ EQL Dil. Units 

Cyanide, total 

Cyanide, weak and dissociable 

0.36 0.0 1 1 0.035 

0 .0 1 9  0.0027 0.0086 

mg/L 

mg/L 

SPECIAL SEMI-VOLATILE UST 

Analyte 
4-Methylphenol 

4-Bromophenyl phenyl ether 

2-Methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Di-n-butyiphthalate 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)peryiene 

Benzo(k)fluoranthene 

Butylbenzylphthalate 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

Carbazole 

bis(2-Chloroethoxy)methane 

bis(2-ChloroethyQether 

Chrysene 

1,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2.4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3,3-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

Result LCD 

2400 

< 1 80 

21 00 

< 230 

< 240 

< 140 

< 70 

< 85 

< 75 

< 1 1 0  

< 1 1 0  

< 120 

< 9 0  

< 210 

< 55 
< 200 

< 21 0 

< 240 

< 70 

< 230 

< 44 
< 9 0  

< 1 30 

< 1 1 0  

< 1 1 0  

< 1 90 

4000 

< 150 

< 85 

< 1 90 

< 1 40 

< 85 

< 1 20 

< 240 

< 140 

< 1 80 

1 00 

1 80 

1 1 0  

230 

240 

140 

70 

85 

75 

1 1 0  

1 1 0  

120 

90 

210 

55 
200 

21 0 

240 

70 

230 

44 

90 

1 30 

1 1 0  

1 1 0  

1 90 

150 

1 50 

85 

1 90 

140 

85 

1 20 

240 

140 

1 80 

LCQ EQL Dil. Units 

320 

570 

350 

730 

760 

450 

220 

270 

240 

350 

350 

380 

290 

670 

1 80 

640 

670 

760 

220 

730 

140 

290 

410 

350 

350 

610 

480 

480 

270 

610 

450 

270 

380 

760 

450 

570 

50 

50 

50 

50 

50 
50 

50 

50 

50 

50 

50 

50 
50 

50 

50 
50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 
50 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Matrix Type : WATER 

Collection Date : 1 1/12/02 

Report Date : 07/01103 

Lab Sample Number : 828497-005 

Analysis Prep 
Code Date Method 

SUB1 1 1121/02 EPA 335.4 

SUB1 1 1122102 SM 4500 

Analysis 
Method 

EPA 335.4 

SM 4500 

Prep Date: 1 111 6/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1 /19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19102 SW846 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19102 SW846 3510 

1 1/19102 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1119102 SW846 3510 

1 1/19/02 SW846 3510 

1 111 9/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1119102 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/1 9102 SW846 3510 

1 1119/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19102 SW846 3510 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 3510 

1 1119102 SW846 3510 

1 1/19/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1 /1 9/02 SW846 3510 

1 1119/02 SW846 3510 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 · 

SW846 8270 

SW846 8270 
SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 B270 

SW846 8270 

SW846 8270 

SW846 B270 

SW846 8270 

SW846 8270 

SW846 B270 

SW846 B270 

SW846 8270 

SW846 B270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 B270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

I 

I 



I 

En Chern Inc. 

Client : W E  ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW17D 

VOC 3.4 List (Totai 12DCE & XYL) 

Analytical Report Number: 828497 

1 241 B ellevue Street 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 92��827 

Matrix Type : WATER 

Collection Date : 1 1/12102 

Report Date : 07/01 /03 

Lab Sample Number : 828497-004 

Prep Date: 1 1/1 9/02 

Analysis Prep Method Analysis 
Analyte Result LOD LOQ EQL Oil. Units Code Date Method 

Dibromofluoromethane 

4-Bromofluorobenzene 

Acetone 

Benzene 

Bromodicliioromcth!!�e 
Bromoform 

8romomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

1,1-Dichloroethane 

1 ,2-Dichloroethane 

1 ,1-Dichloroethene 

1 ,2-Dichloroethene, total 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 , 1 ,2,2-Tetrachloroethane 

Tetrachloroethane 

Toluene 

1 ,  1 ,1-Trichloroethane 

1 ,1 ,2-Trichloroethane 

Trichloroethane 

Vinyl chloride 

Xylene, total 

99 

93 

< 33 

1600 

< 2.3 

< 4.5 

< 8.7 

< 40 

< 5.0 

< 4.7 

< 5.8 

< 8.4 

< 8.4 

< 4.5 

< 2.7 

< 8.7 

< 5.5 

< 5.6 

< 12 

< 3.9 

< 5.7 

< 6.4 

53 

< 12 

< 4.7 

< 9.1 

< 6.2 

< 7.7 

< 6.3 

72 
< 6.5 

< 5.0 

< 3.9 

< 1 . 1  

350 

33 
2.5 

2.3 

4.5 

8.7 

40 

5.0 

4.7 

5.8 

8.4 

8.4 

4.5 

2.7 

8.7 

5.5 

5.6 

12 

3.9 

5.7 

6.4 

5.3 

12 

4.7 

9.1 

6.2 

7.7 

6.3 

8.4 

6.5 

5.0 

3.9 

1 .1 

1 9  

1 1 0  

8.0 

7.3 

14 

28 

130 

1 6  

1 5  

1 8  

27 

27 

1 4  

8.6 

28 

1 8  

1 8  

38 
12 

18 

20 

11 

38 

15 

29 

20 

25 

20 

Zl 
21 

16 

12 

3.5 

61 

1 0  

1 0  

1 0  

i O  
1 0  

10 

10 

1 0  

1 0  

1 0  

1 0  

1 0  

1 0  

1 0  

10 

1 0  

1 0  

1 0  

1 0  

1 0  

1 0  

1 0  

1 0  

1 0  

10 

10 

10 

1 0  

1 0  

1 0  

1 0  

1 0  

1 0  

%Recov 

%Recov 

ugll 

ug/L 

ug/L 

ugll 

ug/L 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ugll 

ugll 

ugll 

ug/L 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ug/L 

ugll 

ugll 

ug/L 

ugll 

ugll 

ug/L 

ug/L 

ugll 

ug/L 

ugll 

& 

& 

& 

& 

1 1/19/02 SW846 50308 SW846 82608 

1 1 /19/02 SW846 50308 SW846 8260B 

1 1 /19/02 SW846 50308 SW846 8260B 

1 1 /19/02 SW846 5030B SW846 8260B 

1 1 /19/02 SW846 50308 SW846 8260B 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 5030B SW846 8260B 

1 1/1 9/02 SW846 50308 SW846 82608 

11/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1/19/02 SW846 50308 SW846 82608 

1 1 /19/02 SW846 5030B SW846 8260B 

1 1119/02 SW846 5030B SW846 8260B 

1 1 119/02 SW846 5030B SW846 8260B 

1 1119/02 SW846 50308 SW846 82608 

1 111 9/02 SW846 50308 SW846 8260B 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 .SW846 50308 SWB46 8260B 

1 111 9102 SW846 50308 SWB46 82608 

1 1119/02 SW846 50308 SW846 82608 

1 1119/02 SW846 50308 SW846 8260B 

1 1/1 9102 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19102 SW846 50308 SWB46 82608 

1 1/19102 SW846 50306 SWB46 82608 

1 1/1 9/02 SW846 50308 SWB46 82608 

1 1/1 9102 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/1 9/02 SW846 50306 SW846 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1/19102 SWB46 5030B SWB46 82608 

1 1/1 9/02 SW846 50308 SW846 82608 

1 1 /1 9102 SW846 50308 SW846 82608 

11119/02 SW846 50308 SW846 82608 

1 1/1 9102 SW846 50308 SW846 82608 



En Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW17D 

SPECIAL SEMI-VOLA TILE LIST 

Analyte Result LOD LOQ EQL Oil. Units 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

1 -Methylnaphthalene 

2-Methylnaphthalene 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

2-Nitroaniline 

2-Nitrophenol 

3-Nitroaniline 

4-Nitroaniline 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

2,2'-oxybis(1-Chloropropane) 

Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrena 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2-Fiuorophenol 

Phenol-d5 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2,4,6-Tribromophenol 

Terphenyl-d14 

2-Fiuorobiphenyl 

< 28 

< 32 

< 94 

< 28 

< 58 

< 28 

< 46 

< 32 

< 90 

1 10 

130 

< 86 

< 44 

< 84 

< 74 

< 56 

< 36 

< 36 

1 1 00 

< 70 

< 72 

< 26 

< 16 

< 42 

< 20 

< 36 

< 60 

< 92 

< 80 

28 

14 

59 

64 

76 

85 
92 

75 

28 

32 

94 

28 

58 

28 

46 

32 

90 

84 

78 

86 

44 

84 

74 

56 

36 

36 

76 

70 

72 

26 

16 

42 

20 

36 

60 

92 

80 

89 

1 00 

300 

89 

1 80 

89 

1 50 

100 

290 

270 

250 

270 

140 

270 

240 

180 

1 1 0  

1 1 0  

240 

220 

230 

83 

51 

130 

64 

1 1 0  

190 

290 

250 

VOC 3.4 Ust (Totai 12DCE & XYL) 

Analyte 

Toluene-dB 

Result LOD LOQ EQL 

104 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

1 

1 

1 

1 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

Oil. Units 

%Recov 

Matrix Type : WATER 

Collection Date : 1 1 /12102 

Report Date : 07/01 /03 

Lab Sample Number : 828497-004 

Prep Date: 1 1 /16102 

Analysis Prep Method Analysis 
Code Date Method 

& 
& 

& 
Q 

Q 

1 1119/02 SW846 351 0 SW846 8270 

1 1 119/02 SW846 351 0 SW846 8270 

1 1/19/02 SW846 351 0 SW846 8270 

1 1 /1 9/02 SW846 351 0 SW846 8270 

1 1119/02 SW846 351 0 SW846 8270 

1 1/19/02 SW846 351 0 SW846 8270 

1 1/19/02 SW846 351 0  

1 1/1 9/02 SW846 351 0 

1 1119/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1 /19/02 SW846 351 0  

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1 /1 9/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/19/02 SW846 351 0  

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1119/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 111 9/02 SW846 351 0  

1 1/1 9/02 SW846 351 0 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 B270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 B270 

SW846 8270 

SW846 B270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 B270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 B270 

1 111 9/02 SW846 351 0 SW846 8270 

1 1/19/02 SW846 3510 SW846 8270 

1 1119/02 SW846 351 0  SWB46 8270 

1 1/1 9/02 SW846 3510 SW846 8270 

1 1/19/02 SW846 3510 SW846 8270 

1 1/1 9/02 SW846 3510 SW846 8270 

11/19/02 SW846 3510 SWB46 8270 

1 1/19/02 SW846 3510 SWB46 8270 

Prep Date: 1 1/19/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/1 9/02 SW846 50308 SW846 82608 

I 

I 



I 

En Chern Inc. 

1 241 Bellevue Street 
Green Bay, VVI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report N umber: 828497 

Client : VIlE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field 10 : MVV17D 

IN ORGANICS 

Test Result LOD LOQ EQL Oil. Units 

Cyanide, total 
Cyanide, weak and dissociable 

SPECIAL SEMI-VOLATILE LIST 

0.15 0.0027 0.0086 
0.017 0.0027 0.0086 

1 
1 

mg/L 
mg/L 

Analyte Result LOD LOQ EQL Oil. Units 

4-Methylphenol 
4-Bromophenyl phenyl ether 
2-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Di-n-butylphthalate 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,l)perylene 
Benzo(k)fluoranthene 
Butylbenzylphthalate 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
Carbazole 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
Chrysene 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
3,3-Dichlorobenzidine 
4,6-Dinitro-2-methyiphenol 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 

< 40 
< 72 
< 46 
< 92 
< 94 
< 56 
< 28 
< 34 
< 30 
< 44 
< 42 
< 48 
< 36 
< 84 
< 22 
< 82 
< 84 
< 94 
< 28 
< 90 
< 17 
< 36 
< 50 
< 46 
< 46 
< 74 
< 58 
< 60 
< 34 

< 74 
< 56 
< 34 

<. 48 
< 94 
< 54 
< 70 

40 
72 
46 
92 
94 
56 
28 
34 
30 
44 

42 
48 
36 
84 

22 

82 

84 

94 

28 
90 
17 
36 
50 
46 
46 
74 
58 
60 
34 
74 
56 
34 
48 
94 
54 
70 

1 30 
230 
150 
290 
300 
180 
89 
1 1 0  
96 
140 
130 
150 
1 1 0  
270 
70 
260 
270 
300 
89 
290 
54 
1 1 0  
1 60 
150 
150 
240 
1 80 
1 90 
1 1 0  
240 
1 80 
1 1 0  
150 
300 
170 
220 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugll 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug!L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Matrix Type : WATER 

Collection Date : 1 1 /1 2102 

Report Date : 07/01/03 

Lab Sample Number : 828497-004 

Analysis Prep 
Code Date Method 

SUB1 1 1/21/02 EPA 335.4 
SUB1 1 1122102 SM 4500 

Analysis 
Method 

EPA 335.4 
SM 4500 

Prep Date: 1 1116/02 

Analysis Prep Method Analysis 
Code Date �.��thud 

1 1/1 9/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0  
1 1/1 9102 SW846 351 0 
1 1 119/02 SW846 351 0  
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/1 9/02 - SW846 351 0 

SVV846 8270 
SVV846 8270 
SVV846 8270 
SWB46 8270 
SW846 8270 
SW846 8270 
SVV846 8270 
SVV846 8270 
SW846 8270 

1 1/19/02 SVV846 351 0 SW846 8270 
1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/1 9/02 SW846 351 0 
1 1/1 9/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 

SV\/846 8270 
SVV846 8270 
SVV846 8270 
SW846 8270 
SW846 8270 
SVV846 8270 
SW846 8270 
SW846 8270 
SW846 8270 

1 1/19/02 SW846 351 0 SVV846 8270 
1 1119/02 SW846 3510 SWB46 8270 
1 1/19/02 SVV846 3510 SW846 8270 
1 1/19/02 SVV846 351 0 SVV846 8270 
1 1/19/02 SVVB46 3510 SV\/846 8270 
1 1/19/02 SW846 3510 SV\/846 8270 
1 1/1 9/02 SW846 351 0 SW846 8270 
1 1/1 9/02 SW846 351 0 SW846 8270 
1 1/1 9/02 SV\/846 351 0 SW846 8270 
1 1119/02 SW846 351 0 SV\/846 8270 
1 1/1 9/02 SVV846 3510 SW846 8270 
1 1/19/02 SVV846 351 0 SVV846 8270 
1 1119/02 SW846 351 0 SW846 8270 
1 1119/02 SW846 351 0 SW846 8270 
1 1119/02 SVV846 3510 SV\/846 8270 
1 111 9/02 SW846 351 0 SW846 8270 
1 1/1 9/02 SVV846 3510 SW846 8270 



En Chern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW1 5D 

vee 3.4 List (Totai 12DCE & XYL) 

Analytical Report Number: 828497 

1241 Bellevue Street 
Green Bay, WI 54302 
920469-2436 
8()()..7-ENCHEM 
Fax: 920469-8827 

Matrix Type : WATER 

Collection Date : 1 1/12102 

Report Date : 07/01/03 

Lab Sample Number : 828497-003 

Prep Date: 1 1120/02 

Analysis Prep Method Analysis 
Analyte Result LOD LOQ EQL Dil. Units Code Date Method 

Dibromofluoromethane 

4-Bromofluorobenzene 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

· 2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

. Chloroethane 

Chloroform 

Chloromethane 

1 ,  1-Dichloroethane · 

1 ,2-Dichloroethane 

1 ,  1-Dichloroethene · 

1 ,2-Dichloroetheine, total 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 ,1 ,2,2-Tetrachloroethane 

Tetrachloroethane 

Toluene 

1,1 , 1-Trichloroethane 

1 ,1 ,2-Trichloroethane 

Trichloroethane 

Vinyl chloride 

Xylene, total 

1 02 

91 

340 

1 300 

< 12 

< 22 

< 44 

< 200 

< 25 

< 23 

< 29 

< 42 

< 42 

< 22 

< 1 4 . 

< 44 

< 28 

< 28 

< 60 

< 20 

< 28 

< 32 

400 

< 60 

< 23 

< 46 

< 31 

< 38 

< 32 

< 42 

< 32 

< 25 

< 20 

< 5.5 

240 

170 

12 

1 2  

22 

44 

200 

25 

23 

29 

42 

42 

22 

14 

44 

28 

28 

60 

20 

28 

32 

26 

60 

23 

46 

31 

38 

32 

42 

32 

25 

20 

5.5 
95 

540 

38 

38 

70 

140 

640 

80 

73 
92 

1 30 

1 30 

70 

45 

140 

89 

89 

1 90 

64 

89 

100 

83 

1 90 

73 
1 50 

99 

120 

100 

1 30 

1 00 

80 

64 

18 

300 

%Recov 

%Recov 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 ug/L 

50 

50 
50 

50 

50 

50 

50 

50 

50 

50 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Q 

& 

Q 

1 1120/02 SW846 50308 SW846 82608 

11120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

11120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

11120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

1 1/20/02 SW846 50308 SW846 82608 

1 1/20/02 SW846 50308 SW846 82608 

11120/02 SW846 50308 SW846 82608 

11120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

11120/02 SW846 50308 SW846 82608 

1 1120/02 . SW846 50308 SW846 82608 

11120/02 · SW846 50308 SW846 82608 

1 1120/02 . SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

11120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

11120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

1 1/20/02 SW846 50308 SW846 82608 

11120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

11/20/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

1 1/20/02 SW846 50308 SW846 82608 

I 

I 



I 

En Chern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW15D 

SPECIAL SEMI-VOLATILE UST 

Analyte 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

N-Nitroso-di-n-propylamine 

N-Nitrcisodiphenylamine 

2-Nitroaniline 

2-Nitrophenol 

3-Nitroaniline 

4-Nitroaniline 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

2,2'-oxybis(1-Chloropropane) 

Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrena 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2-Fiuorophenol 

Phenol-d5 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2,4,6-Tribromophenol 

Terphenyl-d14 

2-Fiuorobiphenyl 

Result 

< 70 

< 80 

< 240 

< 70 

< 1 50 

< 70 

< 1 1 0  

< 80 

< 230 

330 

270 
< 220 

< 1 1 0  

< 210 

< 1 90 

< 140 

< 90 
< 90 

4400 

< 1 80 

< 1 80 

< 65 

< 39 

< 1 1 0  

< 50 

< 90 

< 1 50 

< 230 

< 200 

30 

1 5  

66 

1 03 

83 

70 

95 

90 

VOC 3.4 Ust (Totai 12DCE & XYL) 

Analytical Report Number: 828497 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2435 
800-7-ENCHEM 
Fax: 920-469-8827 

Matrix Type : WATER 

Collection Date : 1 1/12102 

Report Date : 07/01/03 

Lab Sample Number : 828497-003 

Prep Date: 1 1/1 6102 

LOD LOQ EQL Oil. Units Code 
Analysis Prep Method 
Date 

Analysis 
Method 

70 

80 

240 

70 

150 

70 

1 10 

80 

230 

210 

200 

220 

1 10 

210 

1 90 

140 

90 

90 

190 

1 80 

1 80 

65 

39 

1 1 0  

50 

90 

1 50 

230 

200 

220 

250 

760 

220 

480 

220 

350 

250 

730 

670 

640 

700 

350 

670 

6 1 0  

450 

290 

290 

610 

570 

570 

210 

120 

350 

1 60 

290 
480 

730 

640 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

& 
& 

& 
Q 

Q 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/1 9/02 SW846 351 0 

1 ii1 9i02 _ _ _  .. ,. ,.. e .t ft  VVVD-'tU Vi.JIV 
1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19102 SW846 3510 

1 1119/02 SW846 3510 

1 111 9102 SW846 3510 

1 1/19/02 SW846 3510 

1 1/1 9/02 SW846 3510 

1 1/19/02 SW846 351 0 

1 1119102 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19102 SW846 351 0 

1 1/19102 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/19102 SW846 351 0 

1 1119/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1119102 SW846 3510 

1 1119/02 SW846 351 0 

1 1119102 SWB46 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0 

1 1/1 9/02 SW846 351 0 

1 1119/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 111 9/02 SW846 351 0 

1 1 /19/02 SW846 351 0 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 
""' a l n .t �  o.,."'?n ...,W 'III U"'T\J U.C.. I V 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846. 8270 

SWB46 8270 

SW846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

SVV846 8270 

S\IV846 8270 

S\IVB46 8270 

S\IV846 8270 

S\IV846 8270 

S\IVB46 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

S\IV846 8270 

Prep Date: 1 1120102 

Analysis Prep Method Analysis 
Analyte Result LOD LOQ EQL Oil. Units Code Date Method 

Toluene-dB 1 06 1 %Recov 1 1/20/02 SW846 50308 SW846 82608 



En Chern Inc. 

1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fai: 920-469-8827 

A nalytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW15D 

IN  ORGANICS 

Test Result LOD LOQ EQL 011. Units 

Cyanide, total 
Cyanide, weak and dissociable 

SPECIAL SEMI-VOLATILE UST 

0.059 0.0027 0.0086 
0.0070 0.0027 0.0086 

mg/L 
mg/L 

Analyte Result LOD LOQ EQL Oil. Units 

4-Methylphenol 
4-Bromophenyl phenyl ether 
2-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Di-n-butylphthalate 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Butylbenzylphthalate 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
Carbazole 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
Chrysene 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
3,3-Dichlorobenzidine 
4,6-Dinitro-2-methylphenol 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 

< 100 

< 180 
< 1 1 0  
< 230 
< 240 
< 140 

< 70 

< 85 

< 75 
< 1 10 
< 1 1 0  
< 120 
< 90 
< 210 

< 55 
< 200 
< 210 

< 240 
< 70 

< 230 
< 44  

< 90 
< 1 30 

< 1 1 0  
< 1 1 0  
< 190 
< 1 50 
< 1 50 
< 85 
< 1 90 

< 1 40 
< 85 
< 1 20 
< 240 
< 1 40 
< 1 80 

1 00 
180 
1 1 0  
230 
240 
1 40 
70 

85 
75 
1 1 0  
1 1 0  

1 20 
90 
21 0 

55 
200 
2 1 0  
240 
70 
230 
44 
90 
1 30 

1 1 0  

1 10 

1 90 
150 
1 50 
85 
1 90 

140 

85 
1 20 
240 
1 40 
1 80 

320 
570 
350 

730 

760 

450 

220 
270 
240 
350 
350 
380 
290 

670 
1 80 

640 
670 
760 

220 
730 

140 
290 
4 1 0  

350 
350 
610 

480 

480 

270 

610 
450 
270 

380 
760 

450 

570 

50 ug/L 
50 ugll 
50 ugll 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ugll 
50 ugll 
50 ugll 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ugll 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ugll 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 

Matrix Type : WATER 

Collection Date : 1 1 /12102 

Report Date : 07/01/03 

Lab Sample Number : 828497-003 

Analysis Prep 
Code Date Method 

SUB1 1 1 121/02 EPA335.4 

QSUB 1 1122/02 SM 4500 

Analysis 
Method 

EPA 335.4 
SM 4500 

Prep Date: 11/16102 

Analysis Prep Method Analysis 
Code Date Method 

1 1/19/02 SW846 351 0 SW846 6270 
1 1/1 9/02 SW846 351 0 SW846 6270 
1 1/1 9/02 SW846 351 0 SW846 6270 
1 1/1 9/02 SW846 3510 SW846 6270 
1 1/19/02 SW846 351 0 SW846 6270 
1 1/19/02 SW846 351 0 SW846 6270 
1 1 /1 9/02 SW846 351 0 SW846 6270 
1 1/1 9/02 SW846 351 0 SW846 6270 
1 1/1 9/02 SW846 351 0 SW846 8270 
1 1/19/02 SW846 351 0 SW846 8270 
1 1/1 9/02 SW846 351 0 SW846 6270 
1 1 /1 9/02 SW846 351 0 SW846 8270 
1 1 11 9/02 SW846 351 0 SW846 8270 
1 1 /19/02 SW846 351 0 SW846 8270 
1 1 /1 9/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 351 0 SW846 8270 
1 1/19/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 351 0 SW846 8270 
1 1/19/02 SW846 351 0 SW846 8270 
1 1/19/02 SW846 351 0 SW846 8270 
1 1 /1 9/02 SW846 351 0 SW846 8270 
1 1/19/02 SW846 351 0 SW846 8270 
1 1/19/02 SW846 3510 SW846 8270 
1 1/19/02 SW846 3510 SW846 6270 
1 1 /19/02 SW846 351 0 SW846 8270 
1 1/1 9/02 SW846 351 0 SW846 8270 
1 1/19/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 351 0 SW846 8270 
1 1/19/02 SW846 3510 SW846 8270 
1 1 /1 9/02 SW846 3510 SW846 8270 
1 1/19/02 SW846 351 0 SW846 8270 
1 1/1 9/02 SW846 351 0 SW846 6270 
1 1/19/02 SW846 3510 SW846 8270 
1 1/19/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 351 0  SW846 8270 

I 

I 



I 

I 

En Chern Inc. 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW12D 

VOC 3.4 List (Totai 1 2DCE & XYL) 

Analytical Report N umber: 828497 

1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800.7 -ENCHEM 
Fax: 920-469-8827 

Matrix Type : WATER 

Collection Date : 1 1/1 2102 

Report Date : 07/01 103 

Lab Sample Number : 828497-002 

Prep Date: 1 1120/02 

Analysis Prep Method Analysis 
Analyte Result LOD LOQ EQL Oil. Units Code Date Method 

Dibromofluoromethane 

4-Bromofluorobenzene 

Acetone 

Benzene 
Bro!T1ndichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

carbon disulfide 

carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 
· Chloromethane 

1 ,1-Dichloroethane 

1 ,2-Dichloroethane 

1 ,1-Dichloroethene 

1 ,2-Dichloroethene, total 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

1 ,1 ,2,2-Tetrachloroethane 

Tetrachloroethane 

Toluene 

1 ,1 , 1-Trichloroethane 

1,1 ,2-Trichloroethane 

Trichloroethane 

Vinyl chloride 

Xylene, total 

99 

94 
< 16 

88 

< 1 .2 

< 2.2 

< 4.3 

< 20 

< 2.5 

< 2.3 

< 2.9 

< 4.2 

< 4.2 

< 2.2 

< .  1 .4 

< 4.3 

< 2.8 

< 2.8 

< 6.0 

< 1 .9 

< 2.8 

< 3.2 

77 
< 6.0 

< 2.3 

< 4.5 

< 3.1 

< 3.9 

< 3.1 

12 

< 3.2 

< 2.5 

< 1 .9 

< 0.55 

64 

1 6  

1 .2 

1 .2 

2.2 

4.3 

20 

2.5 

2.3 

2.9 

4.2 

4.2 

2.2 

1 .4 

4.3 

2.8 

2.{J 
6.0 

1.9 

2.8 

3.2 

2.6 

51 

3.8 

3.8 

7.0 

14 

64 

8.0 

7.3 

9.2 

13 

13  

7.G 

4.5 
14 

8.9 

8.9 

1 9  

6.1 

8.9 

1 0  

8.3 

6.0 1 9  

2.3 7.3 

4.5 14 

3.1 9.9 
3.9 1 2  

3.1 9.9 

4.2 13  

3.2 1 0  
2.5 8.G 
1 .9 6.1 

0.55 1 .8 
9.5 30 

1 

1 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

%Recov 

%Recov 

ug/L 

ug/L 
ug/L 
ugiL 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

ug/L 

ug!L 

ug/L 
ug/L 

ug/L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

& 

Q 

1 1/20102 SW846 5030B SW846 8260B 
1 1120102 

1 1/20102 

1 1/20/02 

1 1/20102 

SW846 5030B SW846 8260B 

SW846 50308 SW846 82608 

SW846 5030B SW846 82608 

SW846 5030B SW846 82608 

1 1120/02 SW846 5030B SW846 82608 

1 1120/02 SW846 50308 SW846 82608 
1 1/20102 SW846 5030B SW846 82608 

1 1/20/02 SW846 5030B SW846 82608 

1 1120102 SW846 5030B SW846 82608 

1 1120/02 SW846 5030B SW846 82608 

1 1120102 SW846 5030B SW846 82608 

·1 1120102 . SW846 5030B SW846 82608 

.11120/02 SW846 5030B SW846 62608 

1 1/20102 SW846 5030B SW846 82608 · 

' 1 1120/02 SW846 5030B SW846 62608 

1 1120/02 SW846 5030B SW846 62608 
1 1/20102 SW846 5030B SW846 62608 

1 1120102 SW846 5030B SW846 6260B 
1 1120/02 

1 1/20102 

1 1120102 

SW846 5030B SW846 62608 

SW846 5030B SW846 8260B 

SW846 5030B SW846 82608 
1 1120/02 SW846 5030B SW846 82608 

1 1120/02 SW846 50308 SW846 82608 

1 1/20102 SW846 5030B SW846 8260B 

1 1/20102 SW846 5030B SW846 6260B 

1 1/20/02 SW846 5030B SW846 82608 

1 1/20/02 SW846 503GB SW846 82608 

1 1120/02 SW846 503GB SW846 8260B 

1 1120102 SW846 5030B SW846 62608 

1 1120102 SW846 5030B SW846 826G8 

1 1/20/02 SW846 5030B SW846 8260B 

1 1/2G/02 SW846 5030B SW846 82608 

1 1/20/02 SW846 5030B SW846 82608 



En Chern Inc. 

1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800..7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW12D 

SPECIAL SEMI-VOLATILE LIST 

Analyte 

bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1,2,3-cd)pyrene 
lsophorone 
1-Methylnaphthalene 
2-Methylnaphthalene 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
2-Nitroannine 
2-Nitrophenol 
3-Nitroaniline 
4-Nitroaniline 
4-Nitrophenol 
Naphthalene 
Nitrobenzene 
2,2'-oxybis{1-Chloropropane) 
Di-n-octylphthalate 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrena 
1 ,2,4:-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2-Fiuorophenol 
Phenol-d5 
2-Chlorophenol-d4 
1 ,2-Dichlorobenzene-d4 
Nitrobenzene-d5 
2,4,6-Tribromophenol 
Terphenyl-d1 4  
2-Fiuorobiphenyl 

Result LCD LOQ 

< 1 4  14 45 
< 1 6  16 51 

55 47 150 
< 14 14 45 
< 29 29 92 
< 1 4  14 45 
< 23 23 73 
< 16 16 51 
< 45 45 140 

640 42 130 

42 39 120 

< 43 43 140 
< 22 22 · 70 
< 42 42 130 
< 37 37 120 
< 28 28 89 
< 1 8  1 8  57 
< 1 6  1 8  57 

620 38 120 
< 35 35 1 1 0  

< 36 36 1 1 0  

< 1 3  1 3  4 1  
< 7.8 7.8 25 

64 21 67 
< 1 0  10 32 
< 1 8  
< 30 
< 46 
< 40 

34 
1 9  
74 
89 
95 
9 1  
1 04  
95 

18 
30 
46 
40 

57 
96 
150 
130 

VOC 3.4 List (Totai 12DCE & XYL) 

EQL 

Analyte Result LCD LOa EQL 

Toluene-dB 1 07 

on. 

1 0  

1 0  
1 0  
10 
1 0  

1 0  
1 0  
1 0  
1 0  
1 0  
1 0  

1 0  

1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  

1 0  
1 0  
1 0  

1 0  
1 0  
1 0  
1 0  
1 0  
1 0  

1 0  
1 
1 

1 
1 
1 

1 

Units 

ugll 
ug/L 
ug/L 
ug/L 
ug/L 
ugll 
ug/L 
ugll 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugll 
ug/L 
ug/L . 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 
%Recov 

Oil. Units 

%Recov 

Matrix Type : WATER 

Collection Date : 1 1112102 

Report Date : 07/01/03 

Lab Sample Number : 828497-002 

Prep Date: 1 1/16/02 

Analysis Prep Method 
Code Date 

1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 

a 1 1/19/02 SWB46 351 o 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 

& 1 1/19/02 SW846 351 0 
& 1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0  

& 1 1/19/02 SW846 351 0  
1 1/19/02 SW846 351 0  

a 1 1/19/02 SW846 3s1 o  
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0  
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0  
1 1/19/02 SW846 351 0  
1 1/19/02 SW846 3510 

1 1/19/02 SW846 351 0 

1 1/19/02 SW846 351 0  
1 1/19/02 SW846 3510 
1 1/19/02 SW846 351 0  
1 1/19/02 SW846 351 0  

1 1/19/02 SW846 351 0  
a 1 11191o2 sw84s 3s1 o  

1 1/19102 SW846 351 0  
1 1/19102 SW846 351 0  

1 1/19/02 SW846 3510 

1 1/19/02 SW846 351 0  
1 1/19/02 SW846 351 0  
1 1/19/02 SW846 3510 

1 1/19/02 SW846 351 0  
1 1/19/02 SW846 3510 
11/19/02 SW846 351 0  
1 1119/02 SW846 3510 

Analysis 
Method 

SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 B270 
SW846 8270 
SW846 B270 
SW846 B270 
SW846 B270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 6270 
SW846 B270 
SWB46 8270 
SWB46 8270 
SW846 8270 
SWB46 8270 . 

1 1/19/02 SW846 351 0  SWB46 8270 
11/19/02 SWB46 3510 SWB46 8270 
1 1/19/02 SW846 351 0  SWB46 8270 

Prep Date: 1 1/20/02 

Analysis Prep Method Analysis 
Code Date Method 

1 1/20/02 SW846 50308 SWB46 82608 

I 

I 



I 

En Chem Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-46�2436 
800-7-ENCHEM 
Fax: 920-469-8827 · 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW12D 

INORGANICS 

Test Result LOD LOQ EQL 011. Units 

Cyanide, total 
Cyanide, weak and dissociable 

SPECIAL SEMI-VOLATILE UST 

0.46 
0.051 

0.01 1 0.035 
0.0027 0.0086 

mg/L 
mg/L 

Analyte Result LOD LOQ EQL Uii. units 
4-Methylphenol 
4-Bromophenyl phenyl ether 
2-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Di-n-butylphthalate 
Benzo(a)anthracene 
Benzo(a)pyiene 
Benzo(b)fluoranthene 
Benzo(g,h,l)perylene 
Benzo(k)fluoranthene 
Butylbenzylphthalate 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
Carbazole 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
Chrysene 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
3,3-Dichlorobenzidine 
4,6-Dinitro-2-methylphenol 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 

< 20 

< 36 

< 23 
1 00 
92 

< 28 
< 14 
< 17 
< 1 5  
< 22 

< 21 
< 24 
< 1 8  
< 42 
< 1 1  
< 41 
< 42 
< 47 
< 14 
< 45 
< 8.7 
< 1 8  
< 25 
< 23 
< 23 
< 37 
< 29 
< 30 
< 17 
< 37 
< 28 
< 17 
< 24 
< 47 
< 27 
< 35 

20 
36 
23 

46 
47 
28 
1 4  
17 
1 5  
22 
21 
24 
1 8  
42 
1 1  
41  
42 
47 
1 4  
45 
8.7 
1 8  
25 
23 
23 
37 
29 

30 
17 
37 
28 
1 7  
24 
47 
27 
35 

64 

1 10 

73 
1 50 
1 50 
89 
45 
54 
48 
70 
67 
76 
57 
1 30 
35 
1 30 
1 30 
1 50 

45 
140 
28 
57 
80 
73 
73 
1 20 
92 
96 
54 
1 20 
89 
54 
76 
1 50 
8 6  
1 10 

10 
1 0  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 0  
10 
10 
10 
10 
10 
1 0  
1 0  

ug/L 

ug/L 
ug!L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

uglL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Matrix Type : WATER 

Collection Date : 1 1 /12102 

Report Date : 07/01/03 

Lab Sample Number : 828497-002 

Analysis Prep 
Code Date Method 

Analysis 
Method 

SUB1 1 1/21/02 EPA 335.4 EPA 335.4 
SM 4500 SUB1 1 1/22102 SM 4500 

Prep Date: 11/16/02 

Analysis Prep Method Analysis 
Cod� CGtV M�th"d 

Q 
Q 

1 1/19/02 SW846 3510 SWB46 8270 
1 1/1 9/02 SW846 351 0 'SW846 8270 
1 1/1 9/02 SW846 3510 SW846 8270 
1 1/1 9/02 SW846 3510 
1 1/19102 SW846 3510 
1 1/19/02 SW846 3510 
1 1/1 9102 SW846 3510 
1 1/19/02 SW846 3510 
1 111 9/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/19/02 SWB46 3510 
1 1/1 9/02 SW846 3510 
1 1/19/02· SWB46 3510 
1 1/19/02 SW846 3510 
1 1119/02 SWB46 3510 
1 1/1 9/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1119/02 SW846 3510 
1 1/1 9/02 SWB46 3510 
1 1/1 9/02 SW846 3510 
1 1/1 9/02 SW846 3510 
1 1 119/02 SWB46 3510 
1 1/19/02 SW846 3510 
1 1/1 9/02 SW846 3510 
1 111 9/02 SW846 3510 
1 1/1 9/02 SW846 3510 
1 1/1 9/02 SW846 351 0 
1 1/19/02 SWB46 3510 
1 111 9/02 SW846 3510 
1 1/19/02 SW846 3510 
1 1119/02 SWB46 3510 

" 1 1/19/02 SW846 351 0 
1 1119/02 SW846 3510 
1 1/19/02 SWB46 351 0 
1 1/1 9/02 SWB46 351 0 
1 1/1 9/02 SW846 3510 

SW846 8270 
SWB46 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SWB46 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SWB46 8270 
SW846 8270 
SW846 8270 

SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SWB46 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SWB46 8270 
SW846 8270 
SW846 8270 
SW846 8270 



1241 Bellevue Street 

En C hern Inc. 
Green Bay, Wl 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

. Analytical Report Number: 828497 

Client : WE ENERGIES Matrix Type : WATER 

Project Name : APPLETON MGP Collection Date : 11/12/02 

Project Number : 1302440 Report Date : 07/01/03 

Field ID : MW1 RS . Lab Sample Number : 828497-001 

VOC 3.4 Ust (Totai 12DCE & XYL) Prep Date: 1 1/20/02 

Analysis Prep Method Analysis 
Analyte Result LOD LOQ EQL Oil. Units Code Date Method 

Oibromofluoromethane 99 1 %Recov 1 1/20/02 SW846 5030B SW846 8260B 

4-Bromofluorobenzene 92 1 %Recov 1 1/20/02 SW846 5030B SW846 8260B I 
Acetone < 3.3 3.3 1 1  ug/L 1 1/20/02 SW846 5030B SW846 8260B 

Benzene 12 0.25 0.80 ug/L 1 1/20/02 SW846 5030B SW846 8260B 

Bromodichloromethane < 023 0.23 0.73 ug/L 1 1/20/02 SW846 5030B SW846 8260B 

Bromoform < 0.45 0.45 1 .4 ug/L 1 1/20/02 SW846 50306 SW846 8260B 

Bromomethane < 0.87 0.87 2.8 ug/L 1 1/20/02 SW846 5030B SW846 8260B 

2-Bt$none < 4.0 4.0 1 3  1 ug/L 1 1/20/02 SW846 5030B SW846 B260B 

Carbon disulfide < 0.50 0.50 1 .6 1 ug/L 1 1/20/02 SW846 5030B SW846 8260B 

Carbon tetrachloride < 0.47 0.47 1 .5 ug/L 1 1/20/02 SW846 5030B SW846 8260B 

Chlorobenzene < 0.58 0.58 1 .8 ug/L 1 1/20/02 SW846 5030B SW846 B260B 

Chlorodibromomethane < 0.84 0.84 2.7 ug/L 1 1/20/02 SW846 5030B SW846 8260B I 
Chloroethane < 0.84 0.84 2.7 1 ug/L 1 1/20/02 SWB46 5030B SW846 8260B 

Chloroform < 0.45 0.45 1 .4 ug/L 1 1/20/02 SW846 5030B SW846 8260B 

Chloromethane < 0.27 027 0.86 ug/L 1 1 /20/02. SW846 5030B SW846 8260B 

1,1-Dichloroethane < 0.87 0.87 2.8 ug/L 1 1/20/02 SW846 5030B SW846 8260B 

1,2-Dichloroethane < 0.55 0.55 1 .8 Ug/L 1 1/20/02 SW846 5030B SW846 8260B 

1 ,1-Dichloroethene < 0.56 0.56 1 .8 ug/L 1 1/20/02 SW846 5030B SW846 8260B 

1 ,2-Dichloroethene, total < 1 2  1 2  .3.8 ug/L 1 1/20/02 SW846 5030B SWB46 B260B 

1,2-Dichloropropane < 0.39 0.39 1 .2 ug/L 1 1/20/02 SW846 5030B SW846 8260B 

ci�1 .3-Dichloropropene < 0.57 0.57 1 .8 ug/L 1 1/20/02 SW846 5030B SWB46 8260B 

trans-1,3-Dichloropropene < 0.64 0.64 2.0 ug/L 1 1/20/02 SW846 5030B SW846 8260B 

Ethylbenzene 1 .1 0.53 1 .7 1 ug/L Q 1 1/20/02 SW846 5030B SWB46 8260B 

2-Hexanone < 1 2  1 2  3.8 1 ug/L 1 1/20/02 SW846 5030B SWB46 8260B 

Methylene chloride < 0.47 0.47 1 .5 1 ug/L 1 1/20/02 SWB46 5030B SWB46 8260B 

4-Methyl-2-pentanone < 0.91 0.91 2.9 ug/L 1 1/20/02 SW846 5030B SWB46 8260B 

Styrene < 0.62 0.62 2.0 ug/L & 1 1/20/02 SW846 5030B SWB46 82608 

1 , 1 ,2,2-Tetrachloroethane < o.n 0.77 2.5 ug/L 1 1/20/02 SW846 5030B SWB46 8260B 

Tetrachloroethane < 0.63 0.63 2.0 ug/L 1 1/20/02 SW846 5030B SWB46 8260B 

Toluene < 0.84 0.84 2.7 ug/L 1 1120/02 SW846 5030B SW846 B260B 

1 ,1 ,1-Trichloroethane < 0.65 0.65 2.1 1 ug/L 1 1/20/02 SW846 5030B SW846 8260B 

1 , 1,2-Trichloroethane < 0.50 0.50 1 .6 1 ug/L 1 1/20/02 SW846 5030B SW846 8260B 

Trichloroethane < 0.39 0.39 1 .2 1 ug/L 1 1/20/02 SW846 5030B SWB46 B260B 

Vinyl chloride < 0.11  0.1 1 0.35 ug/L 1 1/20/02 SW846 5030B SW846 8260B 

Xylene, total 1 .9 1 .9 6.1 ug/L Q 1 1120/02 SW846 5030B SW846 8260B 



I 

En Chern Inc. 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
800-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 
Project Name : APPLETON MGP 

Project Number : 1302440 

Field ID : MW1 RS 

SPECIAL SEMI-VOLATILE UST 

Analyte 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

lsophorone 
1-Methylnaphthalene 

2-Methylnaphthalene 

N-Nitroso-di-fli)ropylamine 

N-Nitrosodiphenylamine 

2-Nitroaniline 

2-Nitrophenol 

3-Nitroanlfine 

4-Nitroanmne · 

4-Nitrophenol 

Naphthalene 

Nitrobenzene 

2,2'-oxybis(1-Chloropropane) 
Di-n-octylphthalate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2-Fiuorophenol 

Phenol-d5 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 
2,4,6-Tribromophenol 

Terphenyl-d14 

2-Fiuorobiphenyl 

Result LCD 

< 1 .4 1 .4 
2.5 1 .6 
9.9 

< 1 .4 
< 2.9 
< 1 .4 
< 2.3 

< 1 .6 
< 4.5 

1 6  
< 3.9 
< 4.3 
< 2.2  

< 4.2 
< 3.7 

< 2.8 
< 1 .8 
< 1 .8 

1 4  
< 3.5 
< 3.6 
< 1 .3 
< 0 .78 

1 4  
< 1.0 

< 1 .8 
< 3.0 

< 4.6 
< 4.0 

32 
1 9  
69 
76 
85 
1 00 
94 
84 

4.7 
1 .4 
2.9 
1 .4 
2.3 
1 .6 
4.5 

4.2 
3.9 

4.3 
2.2 
4.2 
3.7 

2.8 
1 .8 
1 .8 
3.8 
3.5 
3.6 
1 .3 
0.78 
2.1 

1 .0 

1 .8 

3.0 

4.6 
4.0 

VOC 3.4 List (Totai 12DCE & XYL) 

LOQ 

4.5 
5.1 
1 5  
4.5 
9.2 
4.5 
7.3 
5.1 
14 
1 3  
1 2  
14 
7.0 
13 
12 

8.9 

5.7 
5.7 

12 

1 1  
1 1  

4.1 
2.5 
6.7 

3.2 
5.7 
9.6 
1 5  
13 

EQL 

Analyte Result LCD LOQ EQL 

Toluene-dB 106 

on. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 
1 

1 

1 
1 
1 

1 

1 

1 

1 

1 

1 
1 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugii. 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugll 
ugll 
ug/L 
ug/L 
ugll 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ugll 
ug/L 
%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

%Recov 

Oil. Units 

%Recov 

Matrix Type : WATER 
Collection Date : 1 1 /12102 

Report Date :  07/01/03 

Lab Sample Number : 828497-001 

Prep Date: 1 1/16/02 

Analysis Prep Method 
Code Date 

Analysis 
Method 

1 1/19/02 SW846 351 0 
Q 1 1/19/02 SW846 351 0 

SW846 B270 
SW846 8270 

Q 

& 
& 

& 

1 1/19/02 SW846 351 0 SW846 B270 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 

SW846 8270 
SW846 8270 

i i/1S:02 S'.".'e4S 251 0 S'."!8.t!5 8270 
1 1/19/02 SW846 351 0 
11/1 9/02 SW846 351 0 
1 1/19/02 SW846 351 0 

SW846 8270 
SW846 8270 
SW846 8270 

1 1119/02 SW846 351 0 SW846 8270 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 

SW846 8270 
SW846 8270 

1 1/19/02 SW846 351 0 · SW846 8270 
1 1/1 9/02 SW846 351 0 SWB46 8270 
1 1/19/02 SW846 351 0 SW846 8270 
1 1/19/02 SW846 351 0 
1 1/19102 SW846 351 0 
1 1119/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/19102 SW846 351 0 
1 1/19/02 SW846 3510 
1 1/19/02 SW846 351 0 
1 1/19102 SW846 351 0 
1 1/19/02 SW846 3510 
1 1119/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1119/02 SW846 351 0 
1 1119102 SW846 351 0 
1 1/19102 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 
1 1/19/02 SW846 351 0 

SW846 8270 
SW846 8270 
SW846 8270 
SW846 827o · 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 B270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 B270 
SW846 8270 
SW846 8270 
SW846 8270 
SW846 8270 

1 1/19/02 SW846 351 0 SW846 8270 

Prep Date: 1 1/20/02 

A nalysis Prep Method Analysis 
Code Date Method 

1 1/20/02 SW846 50308 SW846 B260B 



En Chern Inc. 

1 241 Bellevue Street 
Green Bay. WI 54302 
920-469-2436 
BOQ-7-ENCHEM 
Fax: 920-469-8827 

Analytical Report Number: 828497 

Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Field ID : MW1RS 

INORGANICS 

Test Result LCD LCQ EQL Dll. Units 

Cyanide, total 

Cyanide, weak and dissociable 

SPECIAL SEMI-VOLA TILE LIST 

0.37 0.011 0.035 

0.044 0.0027 0.0086 

mg/L 

mg/L 

Analyte Result LCD LCQ EQL Dil. Units 

4-Methylphenol 

4-Bromophenyl phenyl ether 

2-Methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Di-n-butylphthalate 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,Qperylene 

Benzo(k)fluoranthene 

Butylbenzylphthalate 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

Carbazole 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

Chrysene 

1 ,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3,3-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

< 2.0 

< 3.6 

< 2.3 

1 2  

< 4.7 

< 2.8 

< 1 .4 

< 1 .7 

< 1 .5 

< 2.2 

< 2.1 

< 2.4 

< 1 .8 

< 4.2 

< 1.1  

< 4.1 

< 4.2 

< 4.7 

12 

< 4.5 

< 0.87 

< 1.8 

< 2.5 

< 2.3 

< 2.3 

< 3.7 

< 2.9 

< 3.0 

< 1 .7 

< 3.7 

< 2.8 

< 1 .7 

< 2.4 

9.7 

< 2.7 

< 3.5 

2.0 

3.6 

2.3 

4.6 

4.7 

2.8 

1.4 

1.7 

1.5 

22 

2.1 

2.4 

1.8 

4.2 

1.1 

4.1 

4.2 

4.7 

1.4 

4.5 

0.87 

1 .8 

2.5 

2.3 

2.3 

3.7 

2.9 

3.0 

1.7 

3.7 

2.8 

1.7 

2.4 

4.7 

2.7 

3.5 

6.4 

1 1  

7.3 

1 5  

1 5  

8.9 

4.5 

5.4 

4.8 

7.0 

6.7 

7.6 

5.7 

13 

3.5 

1 3  

1 3  

1 5 

4.5 

14 

2.8 

5.7 

8.0 

7.3 

7.3 

12 

9 2  

9.6 

5.4 

12 

8.9 

5.4 

7.6 

15 

8.6 

11  

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Matrix Type : WATER 

Collection Date : 1 1 /12102 

Report Date : 07/01 /03 

lab Sample Number : 828497-001 

Analysis Prep 
Code Date Method 

Analysis 
Method 

SUB1 1 1121102 EPA 335.4 EPA 335.4 

SM 4500 SUB1 1 1122102 SM 4500 

Prep Date: 1 1 /16102 

Analysis Prep Method Analysis 
Code Date Method 

Q 

Q 

1 1119102 

1 1/19/02 

1 1/19/02 

1 1/19102 

1 1/19102 

1 1/19/02 

1 1/19/02 

1 1/19/02 

1 1/19102 

1 1/19/02 

1 1/19/02 

1 1/19/02 

1 1/1 9/02 

1 1/19/02 

1 1/19/02 

1 1/19/02 

1 1119/02 

1 1/19/02 

1 1/19/02 

1 1/19/02 

1 1119102 

1 1/19/02 

1 1/19/02 

1 1/19/02 

1 1/19/02 

1 1119/02 

1 1/19/02 

1 1/19/02 

1 1/19/02 

1 1/19/02 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 351 0 

SW846 3510 

SW846 3510 

SW846 351 0 

SW846 351 0 

SW846 3510 

SW846 351 0 

SW846 351 0 

SW846 3510 

SW846 351 0 

SW846 351 0 

SW846 3510 

SW846 351 0 

SW846 351 0 

SW846 3510 

SW846 3510 

SW846 3510 

SW846 3510 

SW846 3510 

1 1/19/02 SW846 3510 

1 1119/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1/19/02 SW846 3510 

1 1119/02 SW846 3510 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SWB46 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 . 

SW846 8270 

SW846 8270 

1 1/19/02 SW846 3510 SW846 8270 

I 
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Client : WE ENERGIES 

Project Name : APPLETON MGP 

Project Number : 1 302440 

Lab Sample 
Number Field 10 

828497,.001 MW1RS 

828497,.002 MW12D 

828497,.003 MW15D 

828497-004 MW17D 

828497-005 ivivv5 
828497,.006 MW14D 

828497,.007 MW14S 

828497,.008 MW4 

828497,.009 QC1 

828497,.010 MW13D 

828497,.01 1 MW13S 

828497,.012 MW7RS 

828497-013 MW7RD 
828497,.014 MW3 

828497,.015 MW1 8D 

828497,.016 MW1 1 D  

828497,.017 MW1 1 S  

828497,.018 QC2 

828497,.019 QCFB 

828497,.020 MW9 

828497 ,.()21 MWB 

828497,.()22 MW1 0 

828497,.023 MW2 
828497-024 TRIP BLANK 

Corporate Office & Laboratory 
1241 Bellevue Street, Suite 9 • Green Bay, WI 54302 

920-469-2436 • FAX: 920-469-8827 • 80o-7-ENCHEM 

www.enchem.com 

Analytical Report Number: 828497 

Collection 
Matrix Date 

WATER 1 1/12102 

WATER 1 1112102 

WATER 1 1112102 

WATER 1 1/1 2102 

'.".'ATER 1 1/�2!02 
WATER 1 1/12102 

WATER 1 1/12102 

WATER 1 1112102 

WATER 1 1/12102 

WATER 1 1/13102 

WATER 1 1/13102 

WATER 1 1/13102 

WATER 11/13/02 

WATER 1 1/13102 

WATER 1 1 /1 3102 

WATER 1 1113102 

WATER 1 1/1 3102 

WATER 1 1/1 3102 

WATER 1 1/14102 

WATER 1 1/14102 

WATER 1 1/14102 

WATER 1 1/14/02 

WATER 1 1/13102 

WATER 1 1/12102 

The "Q" flag is present when a parameter has been detected below the LOQ. This indicates the results are qualified due to the uncertainty 
of the parameter concentration between the LOD and the LOQ. 

I certify that the data contained In this Final Report has been generated and reviewed in accordance with approved methods and 
Laboratory Standard Operating Procedure. Exceptions, If any, are discussed in the accompanying sample comments. Release of this final 
report is authorized by Laboratory management, as Is verified by the following signature. Reported results shall not be reproduced, except 
in full, without the written approval of the lab. The sample results relate only to the analytes of Interest 
tested. 

I 
Approval Signature Date 



(Please Print Legibly) A 
Company Name: l-UF.. �E� 
Branch or Location: � �f..O.:ItLf. ( 
Project Contact: '"bAJc. Kb�Y -hw� V.. •} 

v L ? 0 1241 Bellevue St., Suite 9 
Green Bay, WI 54302 

920·469-2436 
FAX 920-469-8827 

Telephone: ___ 4..:...:...• 4..:._·..:2:..:2::.:tc...·...:.2:::.�.::.·1.::S:....:.�!.-.------ CHAIN OF CUSTODY 
Pro]ect Number: (Su2 ..Jt.J 0 
Project Name: _:.:nP..:..�:..:u=:..:f'Z::..::.J::.1 __.:M'-!.!:bf"-'---------

Pro]ect State: __ lu'--'--1 ____________ _ 

Sampled By (Print): ���.t. '511Au�(aJ�t/ 
Data Package Options - (please circle If requested) 

Sample Results Only (no QC) 

EPA Level l! (Subject to Surcharge) 
EPA Level I l l (Subject to Surcharge) 

EPA Level IV (Subject to Surcharge) 

(Rush TAT subject to approval/surcharge) 
Date Needed: ___________ _ 

Transmit Prelim Rush Results by (cirele): 
Phone Fax E-Mail 

Regulatory Matrix 
fruruD. CaJill 

UST 
RCRA 
SDWA NPDES CERCLA 

0 525 Science Drive 
Madison, WI 53711 

608-232-3300 
FAX: 608·233.0502 

8 5 5 6 0 

Phone #: _________________ ��������--�_l�����[:������������������L[!L�� 
Fax #: ______________ __ 

E-Mail Address: 

Samples on HOLD are subject to 
r;nrr.lnl prlclnn nnrl rele�bilit:t,....._ 

Relinquished By: D�tpmme: 
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APPEND IX F 

LABORATORY ANALYTICAL REPORTS FOR 

TREATABILITY SAMPLES COMP-1 AND COMP-2 
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MAR 1 3 2003 
Corporate Office & Laboratory 

1241 Bellevue Street, Suite 9 • Green Bay, WI 54302 

920-469-2436 • FAX: 920-469-8827 • 800-7-ENCHEM 

www.enchem.com 

- Analytical Report -

Project N ame : APPLETON FORMER MGP SITE 

Project Number : 1 508/4.5 

WI D N R  LAB I D : 405132750 

Sample No. 

830035-002 

830035-003 

Field ID 

COMP-1 

COMP-2 

Collection 
Date 

1 2120/02 

1 2/20/02 

Please visit our I nternet homepage at: www.enchem.com 

Sample No. 

Client: WE ENERGI ES 

Field ID 
Collection 

Date 

The "Q': flag is  present when a parameter has been detected below the LOQ. This i ndicates the results are qual ified due to the 
uncertainty of the parameter concentration betwee n  the LOD and the LOQ. 

Soil VOC detects are corrected for the total solids, unless otherwise noted. 

I certify that the data contained in this Final Report has been generated and reviewed in accordance with approved methods and 
Laboratory Standard Operatin g  Procedure. Exceptions, if any, are d iscussed in the accompanying sample comments. Release of 
this final report is a uthorized by Laboratory management, as is  verified by the following signature. Reported results s hall  not be 
reproduced, except in ful l ,  without the written approval of the lab. The sample results relate only to the analytes of interest 
tested. 

Date 



-

Sample Results Only {no QC) 

EPA Level II {Subject to Surcharge) 

EPA Level l II {Subject to Surcharge) 

EPA Level IV {Subject to Surcharge) 

·. : ·· . . . , 

Rush Turnaround Time Requested (TA1) - Prelim 
(Rush TAT subject to approval/surcharge) 
Date Needed: ______________ _ 

Transmit Prelim Rush Results by (circle): 
Phone F� E-Mail 

Regulatory 
� 

UST RCRA 
SOWA 
NPOES 

CERClA 

E .<fHEM 
-

0 1241 Bellevue St., Suite 9 
Green Bay, WI 54302 

920-469-2 136 
FAX 92().469-8827 

• -

��· INC. 
............... .J:------=::.:.:::.:....------�-----;:::====:::;::=::=: 

Page_/__ot._-j/1---CHAIN OF CUSTODY 
A=None B=HCl C=H2S04 
H = Sodium Bisulfate Solution 

FILTERED? (YES/NO) 

PRESERVATION {CODE)" 

Matrix 
c..o.Jlu 

W=Water 
S=Soll 
A=Air C=Charcoal 

B=Biola SI=Siudge 

9 7 1 3 3  

Phone #: ___________________________ __ 

F�#: �����������2-�����f.-���-¥��������-���-���������-k���JY��� 
E-Mail Address: 

Samples on HOLD are subject to 
special pricing and release. of liability 

Relinquished By: Date/Time: Received By: Date/Time: 



En Chern Inc. 

I - Analytical Report -

Project Name : A PPLETON FORMER MGP SITE 

Project Number : 1 508/4.5 Client : WE ENERGIES 

Field ID : COMP-1 Report Date : 2/17/03 

Lab Sample Number : 830035-002 Collection Date : 1 2/20/02 

WI DNR LAB ID : 4051 32750 Matrix Type : SOIL 

Inorganic Res ults 

Analysis Prep 
Test Result LOD LOQ EQL Units Code Date Method 

British Thermal Units 320 1 00 320 BTU/Ib 1 2/27/02 0240 

Sulfur 0.28 0.040 0 . 1 3  % wt 1 2/27/02 SW846 9038 

I Orga nic Resu lts 
Preservation Date : 1 2/24/02 

DIESEL RANGE ORGANICS - SOIL Prep Method: Wi MOD ORO Prep Date: 1 2/26/02 

Analysis 
Analyte Result LOD LOQ EQL U nits Code Date 

DIESEL RANGE ORGANICS 2800 85 mg/kg 1 2/27/02 

Blank spike 92 50 %Recov 1 2/27/02 

Blank spike duplicate 82 50 %Recov 1 2/27/02 

Blank < 5.0 5.0 mg/kg 1 2/27/02 

Organic Results 

GASOLINE RANGE ORGAN I CS - SOIUMETHANOL Prep Method: Wi MOD GRO Prep Date: 1 2/26/02 

Analysis 
Analyte Result LOD LOQ EQL U n its Code Date 

Gasoline Range Organics 370 6 1  mg/kg 1 2/26/02 

Blank Spike 98 1 .0 %Recov 1 2/26/02 

Blank Spike Duplicate 1 0 1  1 .00 % Recov 1 2/26/02 

Blank < 2.5 2.5 mg/kg 1 2/26/02 

All  soil results are reported on a dry weight basis unless otherwise noted. 
' 

1 �41 ljeflevue ::meet 
Green Bay, WI 54302 

920-469-2436 

800-7-ENCHEM 

Fax: 920-469-8827 

A nalysis 
Metho d  Analyst 

0240 *SF 

SW846 9038 *SF 

A nalyst: KEG 

Analysis 
Metho d  

Wi M O D  ORO 

Wi MOD ORO 

Wi M O D DRO 

Wi M O D  ORO 

Analyst: PMS 

Analysis 
Method 

Wi M O D GRO 

Wi M O D GRO 

Wi M O D GRO 

Wi M O D GRO 



En Chern I nc. 

I - Analytical  Report -

Project Name : APPLETON FORMER MGP SITE 

Project Number : 1 508/4.5 Client : WE ENERGIES 

Field ID : COM P-2 Report Date : 2/17/03 

Lab Sam ple Number : 830035-003 Collection Date : 1 2/20/02 

WI DNR LAB ID : 4051 32750 Matrix Type : SOIL 

I norganic Results 

Analysis Prep 
Test Result LOD LOQ EQL U n its Code Date Method 

British Thermal Units 280 1 00 320 BTU/Ib Q 1 2/27/02 0240 

Sulfur 0.28 0.040 0. 1 3  % wt 1 2/27/02 SW846 9038 

I O rganic Resu lts 
Preservation Date : 1 2/24/02 

DIESEL RANGE ORGANICS - SOIL Prep Method: Wi MOD ORO Prep Date: 1 2/26/02 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

DIESEL RANGE ORGANICS 8 1 00 300 mg/kg 1 2/30/02 

Blank spike 92 50 %Recov 1 2/30/02 

Blank spike duplicate 82 5 0  %Recov 1 2/30/02 

Blank < 5.0 5 . 0  mg/kg 1 2/30/02 

O rganic Results 

GASOLINE RANG E  ORGANICS - SOIUMETHANOL Prep Method: Wi MOD GRO Prep Date: 1 2/26/02 

Analysis 
Analyte Result LOD LOQ EQL Units Code Date 

Gasoline Range Organics 1 400 600 mg/kg 1 2/26/02 

Blank Spike 98 1 .0 %Recov 1 2/26/02 

Blank Spike Duplicate 1 01 1 .00 %Recov 1 2/26/02 

Blank < 2.5 2.5 mg/kg 1 2/26/02 

A l l  soil results are reported on a dry weight basis unless otherwise noted. 

1 �41 tseuevue :>treet 
Green Bay, WI 54302 

920-469-2436 

800-7-ENCHEM 

Fax: 920-469-8827 

Analysis 
Method Analyst 

0240 *SF 

SW846 9038 *SF 

A nalyst: KEG 

Analysis 
Method 

Wi MOD DRO 

Wi MOD ORO 

Wi MOD DRO 

Wi MOD DRO 

Analyst: PMS 

Analysis 
Method 

Wi MOD GRO 

Wi MOD GRO 

Wi MOD GRO 

Wi MOD GRO 
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En Chem, Inc. 

A 

B 

c 

E 

F 

H(n) 

K 

L 

N 

Q 

u 

X 
& 

SUB1 

SUB2 

2 

3 

4 

5 

6 

7 

Inorganic Data Qualifiers 

Analyte is detected in the method blank. Method blank criteria are evaluated to the laboratory 
method detection l imit. Additionally, method blank acceptance may be based on project specific 
criteria or determined from analyte concentrations in the sample and are evaluated on a sample
by-sample basis. 

The analyte has been detected between the method detection limit and the reporting l imit. 

Elevated detection limit due to matrix effects. 

Estimated concentration due to matrix interferences. During the metals analysis using the 
inductively coupled plasma (ICP), the serial dilution failed to meet the established control limits of 
0-1 0% and the sample concentration is greater than 50 times the IDL  ( 1 00 times the I DL for 
analysis done on the ICP-MS). The result was flagged with the E qualifier to indicate that a 
physical interference was observed. 

Due to potential interferences for this analysis by Inductively Coupled Plasma techniques (SW-846 
Method 601 0), this analyte has been confirmed by and reported from an alternate method. 

Analysis performed "n" days past holding time {See Sample Narrative). 

Sample received unpreserved. Sample was either preserved at the time of receipt or at the time of 
sample preparation. 

Elevated detection limit due to low sample volume. 

Spiked sample recovery not within control limits. 

The analyte has been detected between the limit of detection (LOD) and limit of quantitation 
(LOQ). The results are qualified due to the uncertainty of analyte concentrations within this range. 

The analyte was not detected above the reporting limit. 

See sample narrative. 

Laboratory Control Spike recovery not within control limits. 

Duplicate analyses not within control l imits. 

Assay was subcontracted to an approved lab. 

Assay was subcontracted to En Chern Green Bay WI Cert. #4051 32750. 

Dissolved analyte or filtered analyte greater than total analyte; analyses passed QC based on 
precision criteria. 

Dissolved analyte or filtered analyte greater than total analyte; analyses failed QC based on 
precision criteria. (See Sample Narrative). 

BOD result is estimated due to the BOD blank exceeding the allowable oxygen depletion. 

BOD duplicate precision not within control limits. Due to the 48 hour holding time for this test, it is 
not practical to reanalyze and try to correct the deficiency. 

BOD result is estimated due to insufficient oxygen depletion. Due to the 48 hour holding time for 
this test, it is not practical to reanalyze and try to correct the deficiency. 

BOD laboratory control sample not within control limits. Due to the 48 hour holding time for this 
test, it is not practical to reanalyze and try to correct the deficiency. 

BOD result is estimated due to complete oxygen depletion. Due to the 48 hour holding time for 
this test, it is not practical to reanalyze and try to correct the deficiency. 

Rev. 1/1 6/02 
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A Subsidiary of Sommer-Frey Laboratories, Inc. 

En Chern, Inc. 

Attn: Karri Warnock 

1 241 Bellevue Street 

Green Bay, WI 54302 

Received Date: 1 2/24/02 

Report Date: 1 2/30/02 

- Analytical Results -
Lab #: 02A7173-001 Sample ID: 830035-002 

Test Result Units LCD LCQ Analysis Date 

BTU Per Pound 320 BTU/Lb 100 320 1 2/27/02 

Sulfur .276 % wt  0.04 0.1 28 1 2/27/02 

Total Solids 83.83 % O.Q1 0.032 1 2/27/02 

Lab #: 02A71 73-002 Sample 10: 830035-003 

Test Result Units LCD LCQ Analysis Date 

BTU Per Pound 282 BTU/Lb 1 00 320 1 2/27/02 

Sulfur .278 % wt  0.04 0.128 1 2/27/02 

Total Solids 82.22 % 0.01 0.032 1 2/27/02 

Note: All results, except Total Solids, are reported on the dry weight basis. 

FLAG Comment 
1 All laboratory QC requirements were met for this sample. 

By 
HTM 
HTM 
HTM 

By 
HTM 
HTM 
HTM 

Method 
0240 
9038 
1 60.3 

Method 
0240 
9038 
1 60.3 

6 1 25 West N ational Avenue, P.O. Box 1 45 1 3 ,  Milwaukee, Wl 532 1 4  
. (4.1 4) 475-6700 FAX: (41 4) 475M721 6  www.sflabs.com 

ToliMFree: 800-300-6700 

Flag 
1 

1 

Flag 
1 
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• Dept. of Health State Certified Laboratory # 1 68 • Dept of Natural Resources State Certified Laboratory #241249360 • 

• U SDA Accredited Laboratory #5581 • NIOSH Proficiency Analytical Testing P rogram • 
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Table 6-Groundwater Analytical Results-Inorganics 
We Energies 

Appleton Former Manufactured Gas Plant Site 

' 
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� ... 
.s :; [FJ 

Wisconsin Groundwater Quality Standards (Wisconfoi�inistrative Code NR 140, April 2001) 
Preventive Action Limit 0.005 0.4 0.0005 125 0.01 ns l 0.04 0.15 
Enforcement Standard 0.05 2 0.005 250 0.1 ns 0.2 0.3 

Groundwater M( nitorinJ(\Vells 
MW-0 1 RS 2/1 9/2002 0.0062 0.095 <0.000 1 2  -- <0.00 1 8  0.67 "-0:02 2.5 

5/1 3/2002 0.0085 0.1 <0.000 1 2  -- <O.OO l l  0.45 0.034 3.1 
8/ 1 9/2002 0.003 0.12 <0.000 1 2  -- 0.00038 0.64 0.13 2.5 
1 1/ 12/2002 0.0075 0.12 <0.0001 2  -- 0.00076 0.37 0.044 4.9 
2/1 7/2003 0.0026 0.07 <0.00004 -- 0.00091 0.33 0.04 1.9 

MW-02 2/1 9/2002 0.005 0.19 <0.000 1 2  -- <0.001 8  2.4 0.054 17 
5/1 3/2002 0.0045 0.27 <0.000 1 2  -- <0.00 1 1  1.8 � 21 
8/20/2002 0.041 0.22 <0.000 1 2  -- 0.00089 4 0.1 1  1 8  
1 1/ 1 3/2002 0.0015 0.17 <0.000 1 2  -- 0.0013 1.4 0.24 17 
2/1 9/2003 0.004 0.15 <0.00004 -- 0.0016 2.2 1.1 21 

MW-03 2/1 9/2002 0.066 0.091 <0.000 1 2  -- <0.001 8  0.46 0.009 3.3 
5/1 3/2002 0.24 0.079 <0.000 1 2  -- <0.00 1 1 0.22 0.015 6.4 
8/20/2002 0.073 0.099 <0.000 1 2  -- 0.0053 0.6 <0.0084 6.2 
1 11 13/2002 0.098 0.068 <0.0001 2  -- 0.0021 0.1 0.027 4.6 
2/20/2003 0.043 0.086 <0.00004 -- 0.0013 0.28 0.1 5 

MW-04 2/20/2002 0.59 0.061 <0,000 1 2  -- 0.012 1.3 0.039 1.2 
5/1 3/2002 0.22 0.076 <0.000 1 2  -- <0.00 1 1  2.1 0.003 2 
8/20/2002 1.2 0.086 <0.000 1 2  -- 0.0024 1 0.033 1.3 
1 1 / 12/2002 1.3 0.075 <0.0001 2  -- 0.0028 1.4 0.015 1.9 
2/20/2003 1 0.067 <0.00004 -- 0.003 1.1 0.018 3 

MW-05 2/1 8/2002 0.17 0.091 <0.000 1 2  -- 0.0024 0.29 <0.0022 1.4 
5/1 3/2002 0.11 0.099 <0.000 1 2  -- <0.00 1 1  0.16 <0.0022 3 
8/1 9/2002 0.49 0.11 <0.000 1 2  -- 0.0072 0.52 <0.0084 8.3 
1 1 / 12/2002 0.43 0.08 <0.000 1 2  -- 0.005 0.36 0.019 1.2 
211 8/2003 0.36 0.077 <0.00004 -- 0.0034 0.33 0.22 0.68 
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0.0015 0.025 2 
0.015 0.05 10 

<0.0009 0.26 0.51 
0.001 0.29 0.98 

0.00081 0.28 0.7 
<0.0007 0.39 0.09 

<0.00083 0.17 0.52 
<0.0009 0.41 0.17 
<0.0007 0.58 0.78 
<0.0007 0.51 <0. 1 5  

<0.0007 0.55 <0.09 

<0.00083 0.51 <0. 1 35 

<0.0009 0.39 0.13 
<0.0007 0.37 0.86 
<0.0007 0.62 <0. 1 5  

<0.0007 0.41 <0.09 

<0.00083 0.52 <0. 135  

<0.0009 0.58 0.17 
<0.0007 0.74 0.79 
<0.0007 0.54 0.23 
<0.0007 0.85 <0.09 

<0.00083 0.57 <0. 135  

0.0018 0.48 0.16 
<0.0007 0.58 0.71 
0.0012 0.67 0.46 

<0.0007 0.34 <0.09 

<0.00083 0.37 <0. 135  

0.01 0.01 125 
0.05 0.05 250 

<0.00 1 1  <0.0001 --
0.012 <0.0001 --

<0.00 1 1  <0.0001 --
0.0024 <0.0001 --

<0.00 1 5  <0.00004 --

<0.001 1  <0.0001 --
<0.0055 <0.000 1 --

0.003 <0.0001 --
<0.00 1 5  <0.0001 --
<0.00 1 5  <0.00004 --
<O.OOl l  <0.000 1 --
<0.0055 <0.0001 --
0.0027 <0.0001 --

<0.001 5  <0.000 1 --
0.0016 <0.00004 --

<0.001 1  <0.000 1 --
<0.0055 <0.000 1 --
<0.00 1 1  <0.0001 --
0.0044 <0.0001 --

<0.00 1 5  <0.00004 --
<O.OOl l  <0.0001 --
0.0082 <0.0001 --

0.0012 <0.000 1 --
0.0017 <0.0001  --

<0.00 1 5  <0.00004 --

Natural Resource Technology, Inc. 

7/1 0/2003 



Table 6-Groundwater Analytical Results-Inorganics 
We Energies 
Appleton Former Manufactured Gas Plant Site 

Preventive Action Limit 
Enforcement Standard 
MW-06 211 8/2002 

5/ 1 3/2002 

MW-07RD 2/ 1 8/2002 

5/1 3/2002 

8/1 9/2002 

1 1 / 13/2002 

2/1 8/2003 

MW-07RS 2/1 8/2002 

5/1 3/2002 

8/ 19/2002 

1 1 / 1 3/2002 

2/1 8/2003 

MW-08 2/20/2002 

MW-09 

5/1 3/2002 

8/20/2002 

1 1 / 14/2002 

2/1 9/2003 

2/20/2002 

5/1 3/2002 

8/20/2002 

1 1 / 14/2002 

2/ 1 9/2003 

1 508 TBL 6 GW Inorganicsrevl 

Inorganic Compounds (mg/L) 

Wisconsin Groundwater Quality Standards (Wisconsin Administrative Code NR 140, April 2001) 
0.005 
0.05 

0.4 0.0005 125 0.01 ns 0.04 0.15 0.0015 0.025 2 
2 0.005 250 0.1 ns 0.2 0.3 0.015 0.05 10 

0.087 <0.000 1 2  -- <0.001 8  0.45 0.026 4.7 0.0016 0.2 0.33 
0.027 0.088 
0.026 0.41 
o.o51 1 o.4 
0.04 0.46 

0.034 0.5 
0.041 0.49 

0.0027 0.6 
0.0037 0.42 
0.0027 0.45 
0.0019 0.27 
0.0045 0.26 

<0.0001 2  

<0.00012 

<0.000 1 2  

<0.000 1 2  

<0.00012 

<0.00004 

<0.000 1 2  

<0.000 1 2  

0.00015 
0.00025 
0.00017 

21 
22 
21 
18 
19 

486 
348 
331 
295 
273 

<0.00 1 1  

<0.00 1 8  

<0.001 1  

0.00063 
0.001 

0.0012 
<0.001 8  

<0.00 1 1  

0.0014 
0.0056 
0.004 

0.62 
0.66 
0.53 
0.76 
0.53 
0.45 
0.92 
1.8 
1.9 
1.6 
1.5 

0.1 1  
0.14 
0.82 

0.066 

0.045 1.6 <0.0007 0.19 
0.0045 0.4 0.001 0.077 
0.022 0.34 <0.0007 0.13 
0.071 

1---
0
-
.3
---t 

<0.0007 
1--

0
-
.-05

-
8
---1 

2 0.37 <0.0007 0.074 '--
o=-.o=-6�7

-+�
o-=.3-:4

--; 
<o.ooo83 o.o55 

0.092 0.84 0.0017 3.2 
0.3 1.3 <0.0007 3 ����-�---� �----t 

0.36 1.4 0.001 3 
0.23 1.5 0.0007 2. 7 
0.39 1.3 0.0015 2.2 

<0.0022 

<0.0022 

<0.0084 

0.006 
0.072 0.012 

0.0064 <0.0022 

0.0047 <0.0022 

0.01 <0.0084 

0.009 <0.0027 

0.0083 0.0075 
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0.71 
0.16 
0.72 

<0. 1 5  

<0.09 

<0. 1 3 5  

<0.034 

0.68 
<0. 1 5  

<0.09 

<0. 135  

0.01 
0.05 

0.01 
0.05 

<0.001 1  <0.0001 

<0.0055 <0.000 1 

<0.001 1  <0.0001 

0.0056 <0.000 1 

<0.00 1 1  <0.0001 

<0.001 5  <0.000 1 

<0.001 5  <0.00004 

<0.00 1 1  <0.0001 

<0.0055 <0.000 1 

0.0015 <0.0001 

<0.00 1 5  <0.0001  

0.0025 0.00004 

125 
250 

109 
171 
99 
45 
26 
190 
168 
215 
225 
241 

Natural Resource Technology, Inc. 

7/1 0/2003 



Table 6-Groundwater Analytical Results-Inorganics 
We Energies 
Appleton Former Manufactured Gas Plant Site 
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"; .... 0 
e .... 

� ·= "C ·;::: e 0 o -
:c ""' co: .c .... u u .s  

Inorganic Compounds {mg/L) 

3 ..:.: �  
c-: .C  Q,j co: 0 � 'c:i .... "; "; � 0 � .... Q,j "' .... 0 "C "C .fa 0 .... -·= ·= "C 'tf = co: c-: "C  co: ..... ..... ·- o ·  Q,j u u :; ""' ...J -
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= -co: co: � 0  
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Wisconsin Groundwater Quality Standards (Wisconsin Administrative Code NR 140, April 2001) 
Preventiv.e Action Limit 0.005 0.4 0.0005 125 0.01 ns 0.04 0.15 0.0015 0.025 2 
Enforcement Standard 0.05 2 0.005 250 0.1 ns 0.2 0.3 0.015 0.05 10 
MW- 1 0  2/20/2002 -- - -- 20 -- 0.0086 0.0023 - - - -

5/1 3/2002 -- -- -- 22 -- 0.0078 <0.0022 - - - -

8/20/2002 -- - -- 20 -- <0.0023 <0.0084 - - - -

1 1 / 14/2002 -- - -- 18 -- 0.003 <0.0027 - - - -

2/19/2003 -- - -- 21 -- 0.01 0.0046 - -- - --

MW 1-1 1 D  2/1 9/2002 <0.0008 0.12 <0.000 1 2  -- <0.001 8  0.45 0.0044 0.24 0.001 1  0.15 0.13 
5/1 6/2002 0.0012 0.088 <0.0001 2  -- <0.00 1 1  0.65 0.0079 0.22 <0.0007 0.14 0.72 
8/20/2002 <0.0008 0.17 <0.000 1 2  -- 0.0007 0.53 0.075 0.22 <0.0007 . 0.13 0.38 
1 1 /1 3/2002 <0.0008 0.17 <0.000 1 2  -- 0.0027 0.5 0.064 0.24 <0.0007 0.12 <0.09 

2/ 1 9/2003 <0.00 12  0.17 <0.00004 -- 0.0027 0.44 0.069 0.23 <0.00083 0.1 1  <0. 135  

MW1 - 1 1 S  2/1 9/2002 0.002 0.041 <0.000 1 2  -- 0.0027 0.63 0.016 1.5 0.001 0.12 1 
5/1 3/2002 0.0038 0.057 <0.000 1 2  -- 0.0013 0.69 0.028 2.4 0.001 0.17 1.1 
8/20/2002 0.0072 0.064 <0.000 1 2  -- 0.002 0.97 � 3.6 0.0014 0.18 0.52 
1 1 11 3/2002 0.0036 0.091 <0.000 1 2  -- 0.0027 0.88 0.093 2.6 0.0013 0.2 <0.09 

2/1 9/2003 0.0034 0.048 <0.00004 -- 0.0017 0.4 0.13 1.2 <0.00083 0.1 <0. 135  

MW 1-12D 2/1 9/2002 <0.0008 0.12 <0.000 1 2  -- <0.001 8  0.34 <0.0022 0.87 0.0015 0.28 0.13 
5/1 3/2002 0.0016 0.11  <0.000 1 2  -- <0.001 1  0.38 <0.0022 1 <0.0007 0.24 0.9 
8/1 9/2002 <0.0008 0.12 <0.000 1 2  -- 0.00081 0.47 0.13 1 <0.0007 0.24 0.24 
1 11 12/2002 <0.0008 0.1 1 <0.000 1 2  -- 0.0011  0.46 0.051 0.99 <0.0007 0.25 0.29 
211 7/2003 <0.00 1 2  0.1 <0.00004 -- 0.0017 0.38 0.05 1.1 <0.00083 0.25 <0. 1 35 

MW I - 1 3D 211 9/2002 0.034 0.82 <0.000 1 2  -- <0.00 1 8  0.77 !!:ill 1.5 0.001 1  0.31 0.15 
511 3/2002 0.02 0.4 <0.000 1 2  -- <0.00 1 1  0.9 <0.0022 1.1 <0.0007 0.12 0.66 
8/1 9/2002 0.015 0.48 <0.000 1 2  -- 0.0026 0.12 0.064 0.95 0.001 0.14 0.37 
1 1 1 13/2002 0.032 0.43 <0.000 1 2  -- 0.0055 0.74 0.04 1.2 <0.0007 0.1 1  <0.09 

2/19/2003 0.0098 0.39 <0.00004 -- 0.0042 0.81 0.09 0.77 <0.00083 0.1 1  <0. 135  
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� 0 "; .... 
e 

..... 0 .... = Q,j ..: ·= .... 
Q,j � Q,j � � = rJ) V5 rJ) 

0.01 0.01 125 
0.05 0.05 250 

- -- so 
- -- 32 
- -- 29 
- -- 27 
-- -- 32 

<0.00 1 1  <0.0001  --

<0.0055 <0.000 1 --

0.0014 <0.0001 --

<0.00 1 5  <0.000 1 --

<0.001 5  <0.00004 --

<0.001 1  <0.0001 --

<0.0055 <0.0001  --

<0.001 1  <0.000 1 --

0.0037 <0.000 1 --

<0.00 1 5  <0.00004 --

<0.00 1 1  <0.0001 --

<0.0055 <0.0001 --

<0.00 1 1  <0.0001 --

<0.00 1 5  <0.0001  --

<0.001 5  <0.00004 --

<0.00 1 1 <0.0001  --

<0.0055 <0.000 1 --

<0.00 1 1  <0.000 1 --

0.003 <0.0001 --

<0.001 5  <0.00004 --

Natural Resource Technology, Inc. 
711 0/2003 



Table 6-Groundwater Analytical Results-lnorganics 
We Energies 
Appleton Former Manufactured Gas Plant Site 
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Wisconsin Groundwater Quality Standards (Wisconsin Administrative Code NR 140, April 2001) 
Preventive Action Limit 0.005 0.4 0.0005 125 0.01 ns 0.04 0.15 0.0015 0.025 2 
Enforcement Standard 0.05 2 0.005 250 0.1 ns 0.2 0.3 0.015 0.05 10 
MW 1-13S 2/1 9/2002 0.17 0.077 <0.0001 2  -- <0.001 8  1.2 <0.0022 0.46 0.0021 0.56 0.09 

5/1 3/2002 0.16 0.12 <0.000 1 2  -- <0.00 1 1  0.97 0.023 0.78 <0.0007 0.66 0.59 
8/1 9/2002 0.52 0.099 <0.000 1 2  -- 0.0017 0.72 0.013 4.3 0.0015 0.52 0.42 
1 1 /1 3/2002 0.4 0.088 <0.000 1 2  -- 0.0021 0.62 0.022 1.2 <0.0007 0.42 <0.09 

2/1 7/2003 0.12 0.066 <0.00004 -- 0.0016 0.25 0.019 0.44 <0.00083 0.44 <0. 1 3 5  

MWI -14D 2/1 8/2002 0.2 0.18 <0.000 1 2  -- <0.00 1 8  0.19 0.011  0.17 0.0018 0.12 0.17 
5/1 6/2002 0.17 0.19 <0.000 1 2  -- <0.001 1  0.29 0.0027 0.1 9  0.0007 0.13 0.65 
8/1 9/2002 0.36 0.22 <0.000 1 2  -- 0.00068 0.37 0.027 0.22 <0.0007 0.16 <0. 1 5  

1 1 112/2002 0.35 0.24 <0.000 1 2  -- 0.0014 0.31 0.038 0.22 <0.0007 0.16 <0.09 

2/1 8/2003 0.2 0.2 <0.00004 -- 0.0011  0.15 0.019 0.12 <0.00083 0.12 <0. 1 35 

MW1-14S 2/1 8/2002 0.85 0.079 <0.000 1 2  -- <0.001 8  0.62 0.04 0.44 <0.0009 0.19 0.21 
5/1 3/2002 1.6 0.044 <0.000 1 2  -- <0.00 1 1  0.6 0.07 0.38 <0.0007 0.084 0.74 
8/1 9/2002 1.9 0.053 <0.000 1 2  -- 0.0022 1.8 0.098 0.66 0.0017 0.11  <0. 1 5  

1 1 / 12/2002 2.9 0.068 <0.000 1 2  -- 0.0022 0.66 0.075 0.51 <0.0007 0.14 <0.09 

2/ 1 8/2003 0.69 0.043 <0.00004 -- 0.0022 0.47 0.075 0.34 <0.00083 0.095 <0. 135  

MW1 - 1 5D 2/1 8/2002 0.005 0.38 <0.000 1 2  -- <0.00 1 8  0.068 0.0028 1.7 0.001 0.028 0.1 
5/1 3/2002 0.01 1 0.41 <0.000 1 2  -- <0.001 1  0.13 0.0066 1.8 0.001 0.026 0.55 
8/1 9/2002 0.0096 0.4 <0.000 1 2  -- <0.0002 1 0.01 1  <0.0084 1.8 0.0008 0.025 0.36 
1 11 12/2002 0.007 0.42 <0.000 1 2  -- 0.00042 0.059 0.007 1.8 <0.0007 0.028 <0.09 

2/ 1 8/2003 0.0057 0.39 <0.00004 -- 0.00092 0.064 0.051 1.7 <0.00083 0.026 <0. 1 3 5  

MW1 - 1 7D 2/20/2002 0.0053 0.53 0.0007 -- 0.078 0.13 0.0079 16 0.022 3.3 
511 3/2002 0.0028 0.39 0.00041 -- <0.001 1  0.25 0.02 2.6 <0.0007 1.6 0.58 
8/1 9/2002 0.0023 0.39 <0.000 1 2  -- 0.028 0.66 0.034 6.5 <0.0007 2.2 0.37 
1 1 / 12/2002 0.0014 0.36 <0.000 1 2  -- 0.016 0.15 0.017 2.4 <0.0007 1.9 <0.09 

2/1 8/2003 0.0023 0.33 <0.00004 -- 0.0056 0.18 I 0.22 3.6 <0.00083 2.1 <0. 1 3 5  
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[fJ (j) [fJ 

0.01 0.01 125 
0.05 0.05 250 

<0.00 1 1  <0.0001 --

<0.0055 <0.0001 --
0.0019 <0.000 1 --

0.0059 <0.000 1 --

0.0016 <0.00004 --
<0.00 1 1  <0.0001 --

<0.0055 <0.0001 --
<0.001 1  <0.000 1 --

0.0027 <0.0001 --

<0.00 1 5  <0.00004 --
<0.001 1  <0.000 1 --
<0.0055 <0.0001 --
0.0019 <0.0001  --
0.0027 <0.000 1 --

0.0017 <0.00004 --

<0.00 1 1 <0.0001 --

<0.0055 <0.000 1 --

0.002 <0.000 1 --

0.0016 <0.000 1 --
0.0018 <0.00004 --

<0.001 1  <0.000 1 --
<0.0055 <0.000 1 --

<0.00 1 1  <0.000 1 --

0.0038 <0.0001 --
<0.001 5  <0.00004 --

Natural Resource Technology, Inc. 
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Table 6-Groundwater Analytical Results-lnorganics 

We Energies 
Appleton Former Manufactured Gas Plant Site 

- -

Inorganic Compounds (mg/L) 

Wisconsin Groundwater Quality Standards (Wisconsin Administrative Code NR 140, April 2001) 

Preventive Action Limit 

Enforcement Standard 

0.005 

0.05 

MW1 - 1 8D 

QCJ 

QC2 

QCFB 

2/1 9/2002 0.0046 

5/1 3/2002 0.0049 

8/20/2002 0.0027 

I 1/1 3/2002 0.0018 

2/20/2003 0.0014 

2/1 9/2002 0.0042 

5/1 3/2002 1.3 

8/1 9/2002 0.33 

1 11 12/2002 0.54 

2/1 8/2003 
l--=-

o.
-=
7

--i 

2/1 9/2002 0.0034 

5/13/2002 <0.0008 

8/20/2002 0.0099 

1 111 3/2002 0.0021 

2/1 9/2003 <0.001 2  

2/20/2002 0.0009 

5/1 3/2002 0.0008 

0.4 0.0005 125 0.01 ns 0.04 0.15 0.0015 0.025 2 

2 0.005 250 0.1 ns 0.2 0.3 0.015 0.05 10 

0.075 

0.058 

0.058 

0.053 

0.055 

0.094 

0.047 

0.22 

0.076 

0.044 

0.078 

0.091 

0.23 

<0.000 1 2  

<0.000 1 2  

<0.000 1 2  

<0.000 1 2  

<0.00004 

<0.000 1 2  

<0.000 1 2  

<0.000 1 2  

<0.000 1 2  

<0.00004 

<0.0001 2  

<0.000 1 2  

<0.000 1 2  

0.054 <0.00012 

0.17 <0.00004 

<0.0014 <0.000 1 2  

<0.00 12  <0.000 1 2  

<0.001 8  

<0.00 1 1  

<0.00021 

0.00077 

0.00069 

<0.00 1 8  

<0.00 1 1  

0.00066 

0.0052 

0.0018 

<0.001 8  

<0.001 1  

0.00066 

0.00054 

0.0028 

0.2 0.011 

0.27 0.0081 

0.21 0.04 

0.12 0.025 

0.2 0.029 

0.63 0.023 

1 0.003 

0.47 0.029 
0.17 0.044 

o.44 1 o.44 

0.22 0.015 

0.48 0.0052 

3.9 I o.2 

0.18 0.041 

0.44 J 0.38 

2.1 0.0012 0.2 

2.1 <0.0007 0.15 �----� �----� 
2.5 0.0013 0.17 

2.6 <0.0007 0.18 
t---:-

2.
-=
7

--i 
<0.00083 

1--
0
-

.2
-

1
---1 

2.6 0.001 0.25 

0.38 <0.0007 0.088 
'---

o
-

.2
-:--

4
:--' 

o.oo11 o.16 

0. 71 0.0063 0.33 

0.35 <0.00083 0.096 

2.3 0.0022 0.22 

0.55 <0.0007 0.15 1-------t 
19 <0.0007 0.48 �----� 
2.6 <0.0007 0.18 

0.22 <0.00083 0.1 1  

. <0.001 8  <0.0021 <0.0022 0.0028 0.0014 <0.00042 

<0.001 1  0.0025 <0.0022 <0.0012 <0.0007 <0.00035 

0.16 

0.58 

<0. 1 5  

<0.09 

<0. 1 3 5  

0.32 

0.75 

<0. 1 5  

0.28 

<0. 135  

0.12 

0.67 

<0. 1 5  

0.85 

<0. 1 3 5  

0.44 

0.1 

<0.00021 0.0076 <0.0084 0.002 <0.0007 <0.00035 0.31 

0.00027 <0.0027 <0.0027 0.0029 <0.0007 <0.00035 0.27 

-; .... Q 
.... 

0.01 

0.05 

0.01 

0.05 

<0.00 1 1  <0.0001  

<0.0055 <0.000 1 

0.0016 <0.000 1 

<0.00 1 5  <0.0001 

<0.00 1 5  <0.00004 

<0.001 1  <0.000 1 

<0.0055 <0.000 1 

<0.00 1 1  <0.0001 

<0.00 1 5  <0.000 1 

<0.00 1 5  <0.00004 

<0.001 1  <0.000 1 

<0.0055 <0.000 1 

<0.00 1 1  <0.000 1 

0.0015 <0.000 1 

<0.00 1 5  <0.00004 

<0.00 1 1  <0.0001 

<0.0055 <0.0001 

<0.00 1 1  <0.0001 

<0.001 5  <0.000 1 

125 

250 

8/20/2002 <0.0008 <0.00 1 2  <0.000 1 2  

I 1114/2002 <0.0008 <0.00 1 2  <0.000 1 2  

2/20/2003 <0.001 2  <0.00 1 3  <0.00004 0.00074 <0.00 1 4  0.0029 0.012 <0.00083 <0.00045 <0. 135  <0.00 1 5  <0.00004 

Notes: 

mg!L: Mill igram per Liter 

-- No standard 

na: Parameter not analyzed 
l )  Samples exceeding the ES are boxed/bold, samples exceeding the PAL are underlined/bold. 
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Introduction 

Method OIA-1 677 was developed by ALPKEM, a division of OI Analytical, in cooperation with the 
University of Nevada Reno Mackay School of Mines, as a way to measure available cyanide without the 
interference problems of the currently approved available cyanide methods. EPA proposed the use of Method 
OIA-1 677 on July 7, 1998 (63 FR 36809). EPA is approving the use of Method OIA- 1 677 for compliance 
monitoring under Section 304(h) of the Clean Water Act. Method OIA-1 677 is an additional test procedure 
for measuring the same cyanide species as are measured by currently approved methods for cyanide amenable 
to chlorination (CATC). In some matrices, CATC methods are subject to significant test interferences. 
Method OIA-1 677 has been added to the list of approved methods because it is more specific for available 
cyanide, is more rapid, measures cyanide at lower concentrations, offers improved safety, reduces laboratory 
waste, and is more precise and accurate than currently approved CATC methods. 

Requests for additional copies of this Method should be directed to: 

Attn: Catherine Anderson 
ALPKEM 
A Division of 01 Analytical 
PO Box 901 0  
College Station, TX 77842-9010 
Phone: 409/690-171 1 
Fax: 409/690-0440 

National Technical Information Service (NTIS) 
5285 Port Royal Road 
Springfield, VA 221 61 
Phone: 800/553-6847 or 703/605-6000 
PB99-1320 1 1  
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Note: This Method is performance based. The laboratory is permitted to omit any step or modify any 
procedure provided that all performance requirements in this Method are met. The laboratory may 
not omit any quality control tests. The terms "shall" and "must" define procedures required for 
producing reliable data at water quality criteria levels. The terms "should" and "may" indicate 
optional steps that may be modified or omitted if the laboratory can demonstrate that the modified 
method produces results equivalent or superior to results produced by this Method. 
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Method OIA-1677 

Available Cyanide by Flow Injection, Ligand Exchange, and 
Amperometry 

1 .0 Scope and Application 

1.1 This method is for determination of available cyanide in water and wastewater by flow 
injection, ligand exchange, and amperometric detection. The method is for use in EPA's 
data gathering and monitoring programs associated with the Clean Water Act, Resource 
Conservation and Recovery Act, Comprehensive Environmental Response, Compensation 
and Liability Act, and Safe Drinking Water Act. 

1.2 Cyanide ion (CND), hydrogen cyanide in water (HCNaq), and the cyano-complexes of zinc, 
copper, cadmium, mercury, nickel, and silver may be determined by this method (see 
Section 1 7  .2. 1  ). 

1.3 The presence of polysulfides may prove intractable for application of this method. 

1.4 The method detection limit (MDL) is 0.5 )lg/L and the minimum level (ML) is 2.0 )lg/L. 
The dynamic range is approximately 2.0 )lg/L (ppb) to 5.0 mg!L (ppm) cyanide ion using a 
200 DL sample loop volume. Higher concentrations can be determined by dilution of the 
original sample or by reducing volume of the sample loop. 

1.5 This method is for use by analysts experienced with flow injection equipment or under 
close supervision of such qualified persons. 

1.6 The laboratory is permitted to modify the method to overcome interferences or to lower 
the cost of measurements, provided that all perfonnance criteria in this method are met. 
. Requirements for establishing method equivalency are given in Section 9. 1 .2. 

2.0 

2.1 

Summary of Method 

The analytical procedure employed for determination of available cyanide is divided into 
two parts: sample pretreatment and cyanide detection. In the pretreatment step, ligand
exchange reagents are added at room temperature to 1 00 mL of a cyanide-containing 
sample. The ligand-exchange reagents form thermodynamically stable complexes with the 
transition metal ions listed in Section 1 .2, resulting in the release of cyanide ion from the 
metal-cyano complexes. 

Cyanide detection is accomplished using a flow-injection analysis (FIA) system (Reference 
1 5.6). A 200-0L aliquot of the pre-treated sample is injected into the flow injection 
manifold of the system. The addition ofhydrochloric acid converts cyanide ion to 
hydrogen cyanide (HCN) that passes under a gas diffusion membrane. The HCN diffuses 
through the membrane into an alkaline receiving solution where it is converted back to 
cyanide ion. The cyanide ion is monitored amperometrically with a silver working 
electrode, silver/silver chloride reference electrode, and platinum/stainless steel counter 
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electrode, at an applied potential of zero volt. The current generated is proportional to 
the cyanide concentration present in the original sample. Total analysis time is 
approximately two minutes. 

2.2 The quality of the analysis is assured through reproducible calibration and testing of the 
FIA system. 

2.3 A flow diagram of the FIA system is shown in Figure 1 .  

3.0 Definitions 

Carrier --ti-li-< 

Acid 

Pump Waste 

Figure 1. Row injection Manifold used in the quantification of 
cyanide In the pretreated sample. Carrier (0.1 · M 
HCI); Acid (0.1 M HCI); Acceptor (0.1 M NaOH). 

Definitions for terms used in this method are given in the glossary at the end of the 
method. 

4.0 Interferences 

4.1 Solvents, reagents, glassware, and other sample-processing hardware may yield artifacts 
that affect results. Specific selection of reagents or purification of these reagents may be 
required. 

4.2 All materials used in the analysis shall be· demonstrated to be free from interferences under 
the conditions of analysis by running laboratory blanks as described in Section 9.4. 

4.3 Glassware is cleaned by washing in hot water containing detergent, rinsing with tap and 
reagent water, and drying in an area free from interferences. 

4.4 Interferences extracted from samples will vary considerably from source to source, 
depending upon the diversity of the site being sampled. 

4.5 Sulfide is a positive interferent in this method (References 1 5.3 and 15.4), because an 
acidified sample containing sulfide liberates hydrogen sulfide that is passed through the 
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membrane and produces a signal at the silver electrode. In addition, sulfide ion reacts with 
cyanide ion in solution to reduce its concentration over time. To overcome this 
interference, the sulfide ion must be precipitated with lead ion immediately upon sample 
collection. Sulfide ion and lead sulfide react with cyanide ion to form thiocyanate which is 
not detected in the analytical system. Tests have shown (Reference 15.7) that if lead 
carbonate is used for sulfide precipitation, the supernate containing cyanide must be 
filtered immediately to avoid loss of cyanide through reaction with precipitated lead sulfide 
(Section 8.2. 1 ). 

Though not interferences, substances that react with cyanide should also be removed from 
samples at time of collection. These substances include water soluble aldehydes that form 
cyanohydrins and oxidants such as hypochlorite and sulfite. Water soluble aldehydes react 
with cyanide to form cyanohydrins that are not detected by the analytical system; 
hypochlorite and sulfite oxidize cyanide to non-volatile forms. Procedures for the removal 
of these substances are provided in Sections 8.2.2 and 8.2.3. 

5.0 Safety 

5.1 The toxicity or carcinogenicity of each compound or reagent used in this method has not 
been precisely determined; however, each chemical compound should be treated as a 
potential health hazard. Exposure to these compounds should be reduced to the lowest 
possible level. 

5.2 Cyanides and cyanide solutions 

WARNING : The cyanide ion , hydrocyanic acid, all cyanide salt s , and mos t  
meta l - cyanide comp lexes are extremel y  dangerous . As a contact poi s on ,  
cyani de need not be ingested to produce t oxicity . Als o ,  cyanide 
solutions produce f atally toxic hydrogen cyanide gas when acidif i e d . 
For these reason s , it is mandatory that work with cyanide be carried out 
in a well -vent i l ated hood by properly trained personnel wearing adequate 
protective equipment . 

5.3 Sodium hydroxide solutions 

CAUTION : Considerable heat is generated upon dis solution of s odium 
hydroxide in water . It may be advi s able to cool the container in an ice 
bath when preparing sodium hydroxide s olut ions . 

5.4 Unknown samples may contain high concentrations of volatile toxic compounds. Sample 
containers should be opened in a hood and handled with gloves to prevent exposure. 

5.5 This method does not address all safety issues associated with its use. The laboratory is 
responsible for maintaining a safe work environment and a current awareness file of 
OSHA regulations regarding the safe handling of the chemicals specified in this method. 
A reference file of material safety data sheets (MSDSs) should be available to all personnel 
involved in these analyses. Additional information on laboratory safety can be found in 
References 1 5.8 and 1 5.9. 
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6.0 Equipment and Supplies 

NOTE : Brand names , suppliers , and part numbers are for i llustrat ive 
purposes only . No endorsement i s  impl ied . Equival ent performance may 
be achi eved using apparatus and material s other than those specified 
here , but demonstration of equivalent performance that meets the 
requirements of this method is the responsibility of the laboratory . 

6.1 Flow injection analysis (FIA) system-ALPKEM Model 3000 (Reference 1 5.5), or 
equivalent, consisting of the following: 

6. 1 . 1  Injection valve capable of injecting 40 to 300 DL samples 

6 . 1 .2 Gas diffusion manifold with a microporous Teflon® or polypropylene membrane 

6. 1 .3 Amperometric detection system with: 

6.1 .3 .1  Silver working electrode 

6.1 .3.2 Ag/AgCl reference electrode 

6.1 .3.3 Pt/stainless steel counter electrode 

6.1 .3.4 Applied potential ofO.O volt 

6.2 Sampling equipment-Sample bottle, amber glass, 0. 1-L, with polytetrafluoroethylene 
(PTFE)-lined cap. Clean by washing with detergent and water, rinsing with two aliquots 
of reagent water, and drying by baking at 1 10 - 1 50 DC for one hour minimum . 

. 6.3 Standard laboratory equipment including volumetric flasks, pipettes, syringes, etc. all 
cleaned, rinsed and dried per bottle cleaning procedure in Section 6.2. 

7.0 Reagents and Standards 

7.1 Reagent water:-Water in which cyanide and potentially interfering substances are not 
detected at the MDL of this method. It may be generated by any one of the methods listed 
below. Reagent water generated by these methods shall be tested for purity utilizing the 
procedure in Section 1 1 . 

7 . 1 . 1  Activated carbon-Pass distilled or deionized water through an activated carbon 
bed (Calgon Filtrasorb-300 or equivalent). 

7 . 1 .2 Water purifier--Pass distilled or deionized water through a purifier (Millipore 
Super Q, or equivalent). 

7.2 Sodium hydroxide-ACS reagent grade. 

7.3 Potassium cyanide-ACS reagent grade. 
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7.4 Mercury (II) cyanide, 0 99% purity-Aldrich Chemical Company Catalog No. 208140, or 
equivalent. 

7.5 Potassium nickel (II) cyanide-Aldrich Chemical Company Catalog No. 415 154, or 
equivalent. 

7.6 Silver nitrate-ACS reagent grade. Aldrich Chemical Company Catalog No. 2091 39, or 
equivalent. 

7.7 Hydrochloric acid-approximately 37%, ACS reagent grade. 

7.8 Preparation of stock solutions. Observe the warning in Section 5.2. 

7.8 . 1  Silver nitrate solution, 0.01 92 N-Weigh 3.27 g of  AgN03 into a 1 -L volumetric 
flask and bring to the mark with reagent water. 

7.8.2 Rhodanine solution, 0.2 mg/mL in acetone-Weigh 20 mg ofp
dimethylaminobenzalrhodanine (Aldrich Chemical Co. Catalog No. 1 14588, or 
equivalent) in a 1 00-mL volumetric flask and dilute to the mark with acetone. 

7.8.3 Potassium cyanide stock solution, 1000 mg/L 

7.8.3 . 1  Dissolve approximately 2 g (approximately 20 pellets)of sodium 
hydroxide in approximately 500 mL of reagent water contained in a one 
liter volumetric flask. Observe the caution in Section 5.3. Add 2.5 1 g of 
potassium cyanide (Aldrich Chemical Co. Catalog No. 20781 0, or 
equivalent), dilute to one liter with reagent water, and mix well . Store 
KCN solution in an amber glass container at 0-40C. 

7.8.3.2 · Standardize the KCN solution (Section 7.8.3 . 1 )  by adding 0.5 mL of 
rhodanine solution (Section 7.8.2) to 25 mL ofKCN solution and 
titrating with AgN03 solution (Section 7 .8. 1 )  until the color changes 
from canary yellow to a salmon hue. Based on the determined KCN 
concentration, dilute the KCN solution to an appropriate volume so the 
final concentration is 1 .00 giL, using the following equation: 
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EQUATION 1 

X X v 0 1 g/L X 1 L 

where: 
x=concentration ofKCN solution determinedfrom titrations 
v=volume of KCN solution needed to prepare 1 L of 1 giL KCN solution 

If the concentration is not 1 .00 giL, correct the intermediate and working 
calibration concentrations accordingly. 

7.8.4 1 M  sodium hydroxide-Dissolve 40 g of sodium hydroxide pellets in 
approximately 500 mL of reagent water in a 1 -liter volumetric flask, observing the 
caution in Section 5.3. Dilute to one liter with reagent water. Store in an amber 
bottle at room temperature. 

7.9 Secondary standards. 

7.9.1 Cyanide, 1 00 mg/L-Dilute 1 00.0 mL of cyanide stock solution (Section 7.8.3.2) 
and 1 0  mL of 1M sodium hydroxide (Section 7.8.4) to one liter with reagent water 
(Section 7. 1) .  Store in an amber glass bottle at 0-40C. 

7.9.2 Cyanide, 1 0  mg!L-Dilute 1 0.0 mL of cyanide stock solution and 10 mL of 1M 
sodium hydroxide to one liter with reagent water. Store in an amber glass bottle at 
0-40C. 

7.9 .3 Cyanide, 1 mg/L-Dilute 1 .0 mL of cyanide stock solution and 1 mL of 1M 
sodium hydroxide to one liter with reagent water. Store in an amber glass bottle at 
0-40C. 

7.9.4 Cyanide working calibration standard solutions (2 - 5000 !lg/L as 
cyanide)-Working calibration standards may be prepared to cover the desired 
calibration range by adding the appropriate volumes of secondary standards 
(Sections 7.9. 1 ,  7.9.2, 7.9.3) to 100 mL volumetric flasks that contain 40 mL of 
reagent water (Section 7. 1) and 1 mL of 1M sodium hydroxide (Section 7.8 .4). 
Dilute the solutions to 100 mL with reagent water. Prepare working calibration 
standards daily. The following table provides the quantity of secondary standard 
necessary to prepare working standards of the specified concentration. 

6 August 1999 



Method 0/A-1677 

Working Secondary Standard Solution Volume 
Calibration 
Standard 

Concentration Secondary Standard Secondary Standard Secondary Standard 

(O g/L) Concentration Concentration Concentration 
(Section 7.8.3) (Section 7.8.2) (Section 7.8 . 1 )  

1 mg/L 10 mg/L 100 mg/L 

0.000 

2.0 0.200 

5.0 0.500 0.050 

1 0.0 1 .00 0. 1 00 

50.0 5.00 0.500 0.050 

1 00 1 0.0 1 .00 0. 1 00 

200 20.0 2 .00 0.200 

500 50.0 5.00 0.500 

1000 1 0.0 1 .00 

3000 30.0 3.00 

5000 50.0 5.00 

If desired, the laboratory may extend the analytical working range by using standards that 
cover more than one calibration range, so long as the requirements of Section 10.3 are 
met. 

7.10 Sample Preservation Reagents 

7. 1 0.1 The presence of sulfide may result in the conversion of cyanide to thiocyanate. 

August 1999 

While lead acetate test paper has been recommended for determining the presence 
of sulfide in samples, the test is generally unreliable and is typically not usable for 
sulfide concentrations below approximately 1 ppm. The use of lead carbonate 
(Aldrich Chemical Co. Catalog No. 336378, or equivalent), followed by immediate 
filtration of the sample is required whenever sulfide ion is present. If the presence 
of sulfide is suspected but not verifiable from the use of lead acetate test paper, 
two samples may be collected, one without lead carbonate addition and another 
with lead carbonate addition followed by immediate filtration. Analyze both 
samples. If sulfide is present, the preserved sample should contain higher levels of 
cyanide than the unpreserved sample. Lead acetate test paper may be used, but 
should be tested for minimum level of sulfide detection by spiking reagent water 
aliquots with decreasing levels of sulfide and determining the lowest level of 
sulfide detection attainable. The spiked samples are tested with lead acetate test 
paper moistened with acetate buffer solution. The buffer solution is prepared by 
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dissolving 146 g anhydrous sodium acetate, or 243 g sodium acetate trihydrate in 
400 mL of reagent water, followed by addition of 480 g concentrated acetic acid. 
Dilute the solution to 1 L with reagent water. Each new batch of test paper and/or 
acetate buffer should be tested to determine the lowest.level of sulfide ion 
detection prior to use . .  

7 . 1 0.2 Ethylenediamine solution-In a 1 00 mL volumetric flask, dilute 3 .5 mL 
pharmaceutical-grade anhydrous ethylenediamine (Aldrich Chemical Co. Catalog 
No. 240729, or equivalent) with reagent water. 

7. 1 0.3 Ascorbic acid-Crystals-Aldrich Chemical Co. Catalog No. 268550, or 
equivalent. 

7.1 1  FIA Reagents. 

7 . 1 1 . 1 Carrier and acid reagent (0 . 1M hydrochloric acid�Dilute 8 mL of concentrated 
hydrochloric acid to one liter with reagent water. 

7 . 1 1 .2 Acceptor reagent (0. 1  M sodium hydroxide �Dilute 1 00 mL of sodium hydroxide 
solution (Section 7.8.4) to 1 000 mL with reagent water. 

7. 1 1 .3 Ligand-exchange reagent A-ALPKEM part number A00 1 4 1 6, or equivalent. 

7. 1 1 .4 · Ligand-exchange reagent B-ALPKEM part nurriber A00 1 4 1 7, or equivalent. 

7.12 Quality control solutions 

7. 1 2 . 1  Mercury (ID cyanide stock solution ( 1 000 mg!L as cyanide)-Weigh 0.486 g of 
mercury (II) cyanide (Section 7.4) in a 1 00-mL volumetric flask. Add 10 - 20 mL 
ofreagent water and 1 mL of 1 M  sodi� hydroxide solution (Section 7.8.4). 
Swirl to mix. Dilute to the mark with reagent water. 

7. 1 2.2 Laboratory control sample (LCS)-Place 0.20 mL of the mercury (II) cyanide 
stock solution (Section 7 . 12 . 1)  in a 1 00-mL volumetric flask and dilute to the 
mark with reagent water to provide a final cyanide concentration of 2 .00 mg!L. 

8.0 Sample Collection, Preservation, and Storage 

8.1 Sample collection and preservation-Samples are collected using manual (grab) 
techniques and are preserved immediately upon collection. 

8. 1 . 1  Grab sampling-Collect samples in amber glass bottles with PTFE-lined caps 
cleaned according to the procedure in Section 6.2. Immediately after collection, 
preserve the sample using any or all of the preservation techniques (Section 8.2), 
followed by adjustment of the sample pH to 0 12 by addition of 1 M  sodium 
hydroxide and refrigeration at 0-40C. 
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8. 1 .2 Compositing-Compositing is performed by combining aliquots of grab samples 
· only. Automated compositing equipment may not be used because cyanide may 
react or degrade during the sampling period. Preserve and refrigerate each grab 
sample immediately after collection (Sections 8.1 . 1  and 8.2) until compositing. 

8. 1 .3 Shipment-If the sample will be shipped by common carrier or mail, limit the pH 
to a range of 1 2.0 - 12.3. (See the footnote to 40 CFR 1 36.3(e), Table II, for the 
column headed "Preservation.") 

8.2 Preservation techniques 

8.2 . 1  Samples containing sulfide ion 

8.2. 1 . 1 Test the sample with lead acetate test paper (Section 7. 1 0 . 1 )  to 
determine the presence or absence of sulfide ion. If sulfide ion is present, 
the sample must be treated immediately (within 1 5  minutes of collection) 
with sufficient solid lead carbonate (Section 7. 1 0. 1 )  to remove sulfide (as 
evidenced by the lead acetate test paper), and immediately filtered into 
another sample bottle to remove precipitated lead sulfide. 

8.2. 1 .2 If sulfide ion is suspected to be present, but its presence is not detected 
by the lead acetate paper test, two samples should be collected. One is 
treated for the presence of sulfide and immediately filtered, while the 
second is not treated for sulfide. Both samples must be analyzed. (Tests 
conducted prior to the interlaboratory validation of this method· showed 
significant and rapid losses of cyanides when lead sulfide was allowed to 
remain in contact with the sample during holding times of three days or 
less. As a result, the immediate filtration of samples preserved with lead 
carbonate is essential (Reference 15.6)). 

8.2. 1 .3 If the sample contains particulate matter that would be removed upon 
filtration, the sample must be filtered prior to treatment with lead 
carbonate to assure that cyanides associated with the particulate matter 
are included in the measurement. The collected particulate matter must 
be saved and the filtrate treated using the sulfide removal procedure 
above (Section 8.2. 1 . 1 ). The collected particulate and treated filtrate 
must be recombined and homogenized, and then sent to the laboratory 
for analysis. 

8.2.2 Samples containing water soluble aldehydes-Treat samples containing or 
suspected to contain formaldehyde, acetaldehyde, or other water soluble aldehydes 
with 20 mL of 3 .5% ethylenediamine solution (Section 7 . 1  0.2) per liter of sample. 

8.2.3 Samples known or suspected to contain chlorine, hypochlorite, and/or 
sulfite-Treat with 0.6 g of ascorbic acid (Section 7.1 0.3) per liter of sample. 
EPA Method 3 30.4 or 330.5 may be used for the measurement of residual chlorine 
(Reference 1 5 . 1  ). 
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8.3 Sample holding time-Maximum holding time for samples preserved as above is 14 days. 
Unpreserved samples must be analyzed within 24 hours, or sooner if a change in cyanide 
concentration will occur. (See the footnotes to Table II at 40 CFR 1 36.3(e).) 

9.0 Quality Control 

9.1 Each laboratory that uses this method is required to operate a formal quality assurance 
program (Reference 1 5.9). The minimum requirements of this program consist of an 
initial demonstration of laboratory capability, and the p eriodic analysis of LCSs and 
MS/MSDs as a continuing check on performance. Laboratory performance is compared 
to established performance criteria to determine if the results of the analyses meet the 
performance characteristics of the method. 

9 . 1 . 1  The laboratory shall make an initial demonstration of the ability to generate 
acceptable precision and accuracy with this method. This ability is established as 
descn"bed in Section 9.2. 

9 . 1 .2 In recognition of advances that are occurring in analytical technology, and to allow 
the laboratory to overcome sample matrix interferences, the laboratory is permitted 
certain options to improve performance or lower the costs of measurements. 
Alternate determinative techniques, such as the substitution of spectroscopic or 
immuno-assay techniques, and changes that degrade method performance, are not 
allowed. If an analytical technique other than the techniques specified in this 
method is used, then that technique must have a specificity equal to or better than 
the specificity of the techniques in this method for the analytes of interest. 

9 . 1 .2. 1 Each time a modification is made to this method, the laboratory is 
required to repeat the procedure in Section 9 .2. If the detection limit of 
the method will be affected by the change, the laboratory must 
demonstrate that the MDL is equal to or less than the MDL in Section 
1 .4 or one-third the regulatory compliance level, whichever is greater. If 
calibration will be affected by the change, the laboratory must recalibrate 
the instrument per Section 10.3. 

9 . 1 .2.2 The laboratory is required to maintain records of modifications made to 
this method. These records include the information in this subsection, at 
a minimum. 

9. 1 .2 .2. 1 The names, titles, addresses, and telephone numbers of the 
analyst(s) who performed the analyses and modification, and 
of the quality control officer who witnessed and will verify 
the analyses and modification. 

9. 1 .2.2.2 A narrative stating the reason(s) for the modification. 

9 . 1 .2.2.3 Results from all quality control (QC) tests comparing the 
modified method to this method including: 
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(c) initial precision and recovery (Section 9.2) 
(d) analysis ofblanks (Section 9.4) 
(e) laboratory control sample (Section 9.6) 
(f) matrix spike and matrix spike duplicate (Section 9 .3) 
(g) MDL (Section 1 .4) 

9 . 1 .2.2.4 . Data that will allow an independent reviewer to validate each 
determination by tracing the instrument output (peak height, 
area, or other signal) to the final result. These data are to 
include: 

(a) sample numbers and other identifiers 
(b) analysis dates and times 
(c) analysis sequence/run chronology 
(d) sample weight or volume 
(e) sample volume prior to each cleanup step, if 

. applicable 

(f) sample volume after each cleanup step, if applicable 
(g) final sample volume prior to injection (Sections 1 0  

and 1 1) 
(h) injection volume (Sections 1 0  and 1 1) 
(i) dilution data, differentiating between dilution of a 

sample or modified sample (Sections 10 and 1 1 ) 
(j) instrument and operating conditions 

(k) other operating conditions (temperature, flow rates, 
etc.) 

(1) detector (operating condition, etc.) 
(m) printer tapes, disks, and other recording of raw data 
(n) quantitation reports, data system outputs, and other 

data necessary to link raw data to the results reported 

9. 1 .3 Analyses of matrix spike and matrix spike duplicate samples are required to 
demonstrate method accuracy and precision and to monitor matrix interferences 
(interferences caused by the sample matrix). The procedure and QC criteria for 
spiking are described in Section 9.3. 

9. 1 .4 Analyses ofblanks are required to demonstrate freedom from contamination and 
that the compounds of interest and interfering compounds have not been carried 
over from a previous analysis. The procedures and criteria for analysis of a blank 
are described in Section 9.4. 

9 . 1 .5 The laboratory shall, on an ongoing basis, demonstrate through the analysis of the 
LCS (Section 7. 12.2) that the analysis system is in control. This procedure is 
described in Section 9.6. 
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9 . 1 .6 The laboratory should maintain records to define the quality of data that is 
generated. Development of accuracy statements is described in Sections 9.3 . 8 and 
9.6 .3 . 

9 . 1 .  7 Accompanying QC for the determination of cyanide is required per analytical 
batch. An analytical batch is a set of samples analyzed at the same time, to a 
maximum of 1 0  samples. Each analytical batch of 10  or fewer samples must be 
accompanied by a laboratory blank (Section 9.4), an LCS (Section 9.6), and a 
matrix spike and matrix spike duplicate (MS/MSD, Section 9.3), resulting in a 
minimum of five analyses (1 sample, 1 blank, 1 LCS, 1 MS, and 1 MSD) and a 
maximum of 14 analyses ( 10 samples, 1 blank, 1 LCS, 1 MS, and 1 MSD) in the 
batch. If greater than 10 samples are analyzed at one time, the samples must be 
separated into analytical batches of 10 or fewer samples. 

9.2 Initial demonstration of laboratory capability 

9.2. 1 Method Detection Limit (MDL)-To establish the ability to detect cyanide at low 
levels, the laboratory shall determine the MDL per the procedure in 40 CFR Part 
136, Appendix B (Reference 15 .4) using the apparatus, reagents, and standards 
that will be  used in the practice of this method. An MDL less than or equal to the 
MDL listed in Section 1 .4 must be achieved prior to practice of this method. 

9.2.2 Initial Precision and Recovery (IPR)-To establish the abili1:y to generate 
acceptable precision and accuracy, the laboratory shall perform the following 
operations: 

9 .2.2. 1 Analyze four samples of the LCS (Section 7 . 12.2) according to the 
procedure beginning in Section 10. 

9.2.2.i Using the results of the set of four analyses, compute the average percent 
recovery (x) and the standard deviation of the percent recovery (s) for 
cyanide. Use Equation 2 for calculation of the standard deviation of the 
percent recovery. 

EQUATION 2 

s O  n U l 

where: 
n = Number of samples 
x = Percent recovery in each sample 
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9.2.3 Compare s and x with the acceptance criteria specified in Table 1 .  Ifs exceeds the 
precision limit or x falls outside the range for recovery, system performance is  
unacceptable and the problem must be found and corrected before analyses can 
begin. 

9.3 Matrix spike/matrix spike duplicate (MS/MSD)-The laboratory shall spike, in duplicate, 
a minimum of 1 0  percent of all samples (one sample in duplicate in each batch of ten 
samples) from a given discharge. 

9.3 . 1 The concentration of the spike in the sample shall be detennined as follows: 

9.3 . 1 . 1  If, as in compliance monitoring, the concentration of cyanide in the 
sample is being checked against a regulatory concentration limit, the 
spiking level shall be at that limit or at 1 to 5 times higher than the 
background concentration of the sample (determined in Section 9.3 .2), 
whichever concentration is higher. 

9.3 . 1 .2 If the concentration of cyanide in a sample is not being checked against a 
limit, the spike shall be at the concentration of the LCS or at 1 to 5 times 
higher than the background concentration, whichever concentration is 
higher. 

9.3 .2 Analyze one sample aliquot out of each set of ten samples from each discharge 
according to the procedure beginning in Section 1 1  to determine the background 
concentration (B) of cyanide. 

9.3.2. 1 Spike this sample with the amount of mercury (II) cyanide stock solution 
(Section 7.12.1)  necessary to produce a cyanide concentration in the 
sample of 2 mg/L. If necessary, prepare another stock solution 
appropriate to produce a level in the sample at the regulatory compliance 
limit or at 1 to 5 times the background concentration (per Section 9.3. 1 ). 

9.3 .2.2 Spike two additional sample aliquots with the spiking solution and 
analyze these aliquots to determine the concentration after spiking (A). 

9.3 .3 Calculate the percent recovery of cyanide in each aliquot using Equation 3 .  
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where: 

EQUATION 3 

p 0 1 0 0  (A 0 B) 
T 

P = Percent recove� 
A = Measured concentration of cyanide after spiking 
B = Measured background concentration of cyanide 
T = True concentration of the spike 

9.3.4 Compare the recovery to the QC acceptance criteria in Table 1 .  If recovery is 
outside of the acceptance criteria, and the recovery of the LCS in the ongoing 
precision and recovery test (Section 9.6) for the analytical batch is within the 
acceptance criteria, an interference is present. In this case, the result may not be 
reported for regulatory compliance purposes. 

9.3.5 If the results ofboth the MS/MSD and the LCS test fail the acceptance criteria, the 
analytical system is judged to be out of control. In this case, the problem shall be 
identified and corrected, and the analytical batch reanalyzed. 

9.3 .6 Calculate the relative percent difference (RPD) between the two spiked sample 
results (Section 9.3, not between the two percent recoveries) using Equation 4. 

where: 
RPD = Relative percent difference 
D1 = Concentration of cyanide in the spiked sample 
D, = Concentration ofcyanide in the spiked duplicate sample 

9.3 .7 Compare the precision to the RPD criteria in Table 1 .  If the RPD is greater than 
the acceptance criteria, the analytical system is judged to be out of control, and the 
problem must be immediately identified and corrected, and the analytical batch 
reanalyzed. 

9.3 .8 As part of the QC program for the laboratory, method precision and accuracy for 
samples should be assessed and records should be maintained. After the analysis 
of five spiked samples in which the recovery passes the test in Section 9.3.4, 
compute the average percent recovery (P J and the standard deviation of the 
percent recovery (sp). Express the accuracy assessment as a percent recovery 
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interval from P a - 2sP to P a + 2sP. For example, if P a = 90% and sP = 1 0% for five 
analyses, the accuracy interval is expressed as 70 - 1 1 0%. Update the accuracy 
assessment on a regular basis (e.g., after each five to ten new accuracy 
measurements). 

9.4 Laboratory blanks-Laboratory reagent water blanks are analyzed to demonstrate 
freedom from contamination. 

9.5 

9.6 

9.7 

9.4. 1 Analyze a reagent water blank initially (i.e., with the tests in Section 9.2) and with 
each analytical batch. The blank must be subjected to the same procedural steps as 
a sample. 

9.4.2 If cyanide is detected in the blank at a concentration greater than the ML, analysis 
of samples is halted until the source of contamination is eliminated and a blank 
shows no evidence of contamination. 

Calibration verification-Verify calibration of the analytical equipment before and after 
each analytical batch of 1 4  or fewer measurements. (The 1 4  measurements will normally 
be 1 0  samples, 1 reagent blank, 1 LCS, 1 MS, and 1 MSD). Verification is accomplished 
by analyzing the mid-range calibration standard and verifying that it is within the QC 
acceptance criteria for recovery in Table 1 .  (The concentration of the calibration 
verification depends on the calibration range being used.) Failure to verify calibration 
within the acceptance criteria requires recalibration of the analysis system. 

Laboratory control sample (LCS)-To demonstrate that the analytical system is in control, 
and acceptable precision and accuracy is being maintained with each analytical b atch, the 
laboratory shall perform the following operations. 

9.6. 1 Analyze a LCS ( Section 7.12.2) with each analytical batch according to the 
procedure in Section 1 0. 

9.6.2 If the results for the LCS are within the acceptance criteria specified in Table 1 ,  
analysis of the batch may continue. If, however, the concentration i s  not within 
this range, the analytical process is not in control. In this event, correct the 
problem, repeat the LCS test, and reanalyze the batch. 

9.6.3 The laboratory should add results that pass the specification in S ection 9.6.2 to 
IPR and previous LCS data and update QC charts to form a graphic representation 
of continued laboratory performance. The laboratory should also develop a 
statement of laboratory data quality for cyanide by calculating the average percent 
recovery (R) and the standard deviation of the percent recovery (sr)- Express the 
accuracy as a recovery interval from R - 2sr to R +  2sr. For example, if R = 95% 
and sr = 5%, the accuracy is 85% to 1 05%. 

Reference Sample-To demonstrate that the analytical system is in control, the laboratory 
should periodically test an external reference sample, such as a Standard Reference 
Material (SRM) if an SRM is available from the National Institutes of Standards and 
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Technology (NIST). The reference sample should be analyzed quarterly, at a minimum. 
Corrective action should be taken if the measured concentration significantly differs from 
the stated concentration. 

1 0.0 Calibration and Standardization 

This section describes the procedure to calibrate and standardize the FIA system prior to cyanide 
determination. 

10.1 Instrument setup 

1 0. 1 . 1  Set up the FIA system and establish initial operating conditions necessary for 
determination of cyanide. If the FIA system is computerized, establish a method 
for multi-point calibration and for determining the cyanide concentration in each 
sample. 

1 0. 1 .2 Verify that the reagents are flowing smoothly through the FIA system and that the 
flow cell is purged of air bubbles. 

10.2 Instrument Stabilization 

1 0.2. 1 Load a 10 mg/L KCN standard (Section 7.8.3) into the sampling valve and inject 
into the FIA system. 

1 0.2.2 Continue to inj ect 1 0  mg/L KCN standards until 3 successive peak height or area 
results are within 2% RSD, indicating that the electrode system is stabilized. 

10 .2.3 Following stabilization, inject the highest concentration calibration standard until 3 
successive peak height or area results are within 2% RSD indicating stabilization at 
the top of the calibration range. 

10.3 External standard calibration 

1 0.3 . 1  Inject each of a minimum of3 calibration standards. One of the standards should 
be at the minimum level (ML) unless measurements are to be made at higher 
levels. The other concentrations should correspond to the expected range of 
concentrations found in samples or should defme the working range of the FIA 
system. 

1 0.3 .2 Using injections of a constant volume, analyze each calibration standard according 
to Section 1 1  and record peak height or area responses against the concentration. 
The results can be used to prepare a calibration curve. Alternatively, if the ratio of 
response to amount injected (calibration factor) is constant over the working range 
(<1 0% RSD), linearity through the origin can be assumed and the averaged 
calibration factor (area/concentration) can be used in place of a calibration curve. 
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1 1 .0 Procedu re 

This section describes the procedure for determination of available cyanide using the FIA system. 

1 1.1 Analysis of standards, samples, and blanks 

1 1 . 1 . 1  Ligand-exchange reagent treatment of standards, samples, and blanks. 

1 1 . 1 .2 To 100-mL of cyanide-containing sample (or standard or blank) at pH of 
approximately 1 2, add 100 J.1L of ligand-exchange reagent Part B (Section 7.1 1 .5), 
50� of ligand-exchange reagent Part A (Section 7 . 1 1 .4), and mix thoroughly. 
Load the sample, standard, or blank into the sample loop. 

NOTE : The ligand- exchange reagents , when added to 1 0 0  mL of sample at 
the specified volume , w i l l  liberate cyanide f rom metal complexes of 
intermediate s t abil ity up to 5 mg/L cyanide ion . I f  higher 
concentrations are ant i c ipated , add addit ional l igand- exchange reagent , 
as appropriate ,  or dilute the sample . The l i gand- exchange reagents have 
an approximate l ifetime of 6 months after opening . The reagents should 
be stored in a refrigerator at 40C . Samples should be analyzed within 2 
hours of adding the l igand- exchange reagents . The reagents should 
always be used in s olut i ons s imilar to cyanide s amples ( pH 12 adj usted) . 
It i s  recommended that t he ligands be checked monthly . This can be done 
by preparing pH 12 adj usted 2 mg/ 1  solut ions of mercury ( I I )  cyanide 
( Section 7 . 4 )  and o f  pota s s ium nicke l ( I I )  cyanide ( Section 7 . 5 ) . Add 
ligand- exchange reagent B to the mercury ( II )  s tandard and lig<!_nc!-" _ _ _ _ _ _ 

exchange reagent A -to- the-potassium -ni-cken i i )  -cyanide standard and 
confirm cyanide recovery . 

1 1 . 1 .3 Inject the sample and begin data collection. When data collection is complete, 
analyze the next sample, standard or blank in the batch until analyses of all samples 
in the batch are completed. 

12.0 Data Analysis and Calculations 

12.1 Calculate the concentration of material in the sample, standard or blank from the peak 
height or area using the calibration curve or calibration factor determined in Section 1 0.3. 

12.2 Reporting 

12.2. 1 Samples-Report results to three significant figures for cyanide concentrations 
found above the ML (Section 1 .4) in all samples. Report results below the ML as 
<2 0 giL, or as required by the permitting authority or permit. 

12.2.2 Blanks-Report results to three significant figures for cyanide concentrations 
found above the MDL (Section 1 .4). Do not report results below the MDL unless 
required by the permitting authority or in the permit. 
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1 3.0 Method Performance 

13.1 Method detection limit (MDL)-MDLs from nine laboratories were pooled to develop the 
MDL of 0.5 Og/L given in Section 1 .4 (Reference 15.12). 

13.2 Data obtained from single laboratory testing of the method are summarized in Table 2 and 
show recoveries and reproducibility for "free" forms of cyanide, including the recovery 
and reproducibility of silver, nickel, and mercury cyanide species. Determination of these 
species tends to be problematic with other methods for the determination of available 
cyanide. As it is the case with other methods used for available cyanide, iron cyanide 
species were not recovered and recoveries for gold and cobalt species were zero or very 
low. The complete results from the single laboratory study are available in the Report of 
the Draft OIA Method 1 677 Single Laboratory Validation Study (Reference 1 5. 1 1  ). 

13.3 Listed in Table 1 are the QC acceptance criteria developed from an interlaboratory 
validation study of this method. This study was conducted following procedures specified 
in the Guide to Method Flexibility and Approval ofEPA Water Methods (Reference 
1 5 . 1 0). In this study, a total of nine laboratories performed analyses for various water 
matrices. Table 3 shows a summary of the interlaboratory results which include the 
accuracy and precision data as % recoveries and relative standard deviations. In addition 
to spikes of easily dissociable cyanides, some samples contained known amounts of 
cyanides that are not recoverable (e.g., Pt and Fe complexes) and thiocyanate was spiked 
to one sample to investigate the potential for interference. The complete study results are 
available in the Report of the Draft OIA Method 1 677 Interlaborato:ry Validation Study 
(Reference 1 5 . 1 2) .  

1 4.0  Pollution Prevention and Waste Management 

14.1 The laboratory is responsible for complying with all Federal, State, and local regulations 
governing waste management, particularly hazardous waste identification rules and land 
disposal restrictions, and for protecting the air, water, and land by minimizing and 
controlling all releases from fume hoods and bench operations. Compliance with all 
sewage discharge permits and regulations is also required. An overview of requirements 
can be found in Environmental Management Guide for Small Laboratories (EPA 233-B-
98-00 1).  

14.2 Samples containing cyanide, certain metals, and acids at a pH of less than 2 are hazardous 
and must be treated before being poured down a drain or must be handled as hazardous 
waste. 

14.3 For·further information on waste management, consult Less is Better: Laboratory 
Chemical Management for Waste Reduction, Reference 1 5 .8. 
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1 6.0 Tables 

Table 1. Quality Control Acceptance Criteria 

Criterion Required Recovery Range Precision 
(%) 

Initial Precision and Recovery 92 - 1 22 <5. 1% RSD 

Ongoing Precision and Recovery 82 - 1 32 N/A 
(Laboratory Control Sample) 

Calibration Verification 86 - 1 1 8 N/A 

Matrix Spike/Matrix Spike 82 - 1 30 <1 1% RPD 
Duplicate 

T bl 2 S . D a e • ;pecJes- epen en yam e d t C "d R ecovenes smg ra e 0 . U .  D ft M  th d 1677<1) 

Species 0.20 �g/mL CN- 2.oo �g/mL eN-

[Zn(CN)4f 97.4 (0.7) 98.5 (0.7) 

[Cd(CN)4]2- 1 00.0 (0.8) 1 00.0 (0.2) 

[Cu(CN)4f · 1 00.9 (1 .3) 99.0 (0.6) 

[Ag(CN)4]
3
- 1 0 1 .8 (0.9) 1 00.0 (0.5) 

[Ni(CN)4f 1 04.3 (0.2) 1 03.0 (0.5) 

[Hg(CN)4]2- 1 00.0 (0.6) 99.0 (0.3) 

Hg(CN)2 
1 03.4 (0.4) 98.0 (0.3) 

[Fe(CN)4t" 0.0 0.0 

[Fe(CN)6t 0.0 0.0 

[Au(CN)2
]" 1 .3(2) (0.0) 0.0 

[Co(CN)6]3- 2.9<2) (0.0) 2.0<2) (0.0) 

1 Values are % recoveries; numbers in parentheses are percent relative standard deviations. 
2 Commercial product contains some free cyanide. 
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T bl 3 C a e . "d R yam e ecovenes F rom v . anous A �queous M atnces 

Sample eN Added CN°l Average % 
Sample Concentration Concentration Recovery % RSD 

Reagent water w/O.OIM O flg/L I 00 flg/L as KCN 108 4.0 
NaOH 

POTW secondary effluent 3.0 flg/L 1 00 flg/L as KCN; 102 7.0 
2 mg/L as [Pt(CN)6t 

Petroleum Refinery 9.9 flg/L 2 mg/L as KCN; 87 21  
Secondary Effluent 5 mg/L as [Fe(CN)6]4-

Coke Plant Secondary 14.0 p.g/L 50 flg/L as KCN 95 4.0 
Effluent 

Rolling Mill Direct Filter 4.0 flg/L none 80 41 
Effluent 

Metals Finishing Indirect 1 .0 flg/L 200 flg/L as KCN; 92 1 6  
Primary Effluent 2 mg/L as KSCN 

Reagent water w/0.0 1M O flg/L 200 flg/L as KCN 1 01 8.0 
NaOH 

Reagent water w/0.01M O flg/L 10 mg/L as KCN; 103 2.0 
NaOH 1 0  mg/L as [Pt(CN)6]<�-

Mining Tailing Pond Effluent 842 p.g/L 4 mg/L as KCN 98 3.0 

Cyano-complexes ofPt and Fe were added to the POTW and petroleum 
refinery effluents, respectively; and thiocyanate was added to the metals 
finishing effluent to demonstrate that the FI/LE system does not determine 
these forms of cyanide. 

1 7.0 Glossary of Definitions and Purposes 

Method 0/A-1677 

The definitions and purposes are specific to this method but have been conformed to common 
usage as much as possible. 

17.1 Units of weights and measures and their abbreviations 

17 . 1 . 1  Symbols 
DC degrees Celsius 
% percent 
± plus or minus 
D greater than or equal to 

1 7  . 1 .2 Alphabetical characters 

August l999 

g gram 
L liter 
mg milligram 
mg/L milligram per liter 
Og microgram 
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Method 0/A-1677 

D giL microgram per liter 
rnL milliliter 
ppm parts per million 
ppb parts per billion 
M molar solution 

17.2 Definitions 

1 7 .2 . 1  Available cyanide consists of cyanide ion ( CN·), hydrogen cyanide in water 
(HCNaq) and the cyano-complexes of zinc, copper, cadmium, mercury, nickel, and 
silver. 

1 7  .2.2 Calibration blank-A 1 00 rnL volume of reagent water treated with the ligand
exchange reagents and analyzed using the FIA procedure. 

1 7  .2.3 Calibration standard (CAL)-A solution prepared from the dilution of stock 
standard solutions. A 100 rnL aliquot of each of the CALs are subjected to the 
analysis procedure. The resulting observations are us�d to calibrate the instrument 
response with respect to the analyte concentration. 

1 7  .2.4 Discharge-Specific discharge (also known as "matrix type") means a sample 
medium with common characteristics across a given industrial category or 
industrial subcategory. Examples include: C-stage effluents from chlorine bleach 
mills in the Pulp, Paper, and Paperboard industrial category; effluent from the 
continuous casting subcategory of the Iron and Steel industrial category; publicly 
owned treatment work (POTW) sludge; and in-process streams in the Atlantic and 
Gulf Coast Hand-shucked Oyster Processing subcategory. 

Specific discharge also means a discharge with characteristics different from other 
discharges. Therefore, if there are multiple discharges from a facility all with the 
same characteristics, these are the same discharge for the purpose of 
demonstrating equivalency of a method modification. In this context, 
"characteristics" means that results of the matrix spike and matrix spike duplicate 
(MS/MSD) tests with the unmodified method meet the QC acceptance criteria for 
recovery and relative percent difference (RPD). 

1 7.2.5 Initial precision and recovery (IPR)-Four aliquots of the LRB spiked with the 
analytes of interest and used to establish the ability to generate acceptable 
precision and accuracy. An IPR is performed the first time this method is used and 
any time the method or instrumentation is modified. 

1 7  .2.6 Laboratory control sample (LCS)-An aliquot of LRB to which a quantity o f  
mercury (II) cyanide stock solution is added in the laboratory. The LCS is 
analyzed like a sample. Its purpose is to determine whether the methodology is in 
control and whether the laboratory is capable of making accurate and precise 
measurements. 

22 August 1999 



Method 0/A-1677 

1 7  .2. 7 Laboratory reagent blank (LRB)-An aliquot of reagent water that is treated like a 
sample including exposure to all glassware, equipment, and reagents that are used 
with other samples. The LRB is used to determine if the method analyte or other 
interferences are present in the laboratory environment, reagents, or apparatus. 

1 7.2.8 Matrix spike/matrix spike duplicate (MS/MSD)-An aliquot of an environmental 
sample to which a quantity of the method analyte is added in the laboratory. 
MS/MSDs are analyzed like a sample. Their purpose is to determine whether the 
sample matrix contributes bias to the analytical results. The background 
concentration of the analyte in the sample matrix must be determined in a separate 
aliquot and the measured values in the MS/MSD corrected for the background 
concentration. 

1 72.9 Minimum level (ML)-The level at which the entire analytical system shall give a 
recognizable signal and acceptable calibration point, taking into account method 
specific sample and injection volumes. 

1 7  .2. 1  0 Ongoing precision and recovery (OPR)-See Laboratory control sample 
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SAMPUNG AND ANALYTICALMEmoDS 

General Information 

This document places emphasis on proven and reliable methods used globally for the monitoring 
of process solutions and environmental compliance at gold mining operations. Other analytical 
procedures do exist for the measurement of cyanide that are capable of generating acceptable 
results; these alternative procedures can be substituted for the traditional methods included in 
this document. 

The mining industry, regulators and most service laboratories generally use the following 
guidelines for cyanide species. 

Free Cyanide (CNp) 
Only hydrogen cyanide and the cyanide ion in solution can be classed as "free" cyanide. The 
proportions of HCN and CN- in solution are according to their equilibrium equation; this is 
influenced by the solution pH. 

J!!S Methods used to detect free cyanide should not alter the stability of weaker cyanide 
complexes, as they may otherwise be included in the free cyanide result. 

J!!S Methods used to detect free cyanide should be clear of interferences due to the presence 
of high concentrations of more stable cyanide complexes or other cyanide forms. If not, 
the interference must be quantified and allowed for in the result. 

Weak Acid Dissociable Cyanide (CNwAD) 
Unlike the defmition of "free cyanide" which identifies the specific cyanide species being 
measured, WAD cyanide refers to those cyanide species measured by specific analytical 
techniques. WAD cyanide includes those cyanide species liberated at moderate pH of 4.5 such as 
HCN(aq) and eN-, the majority of Cu, Cd, Ni, Zn, Ag complexes and others with similar low 
dissociation constants. 

J!!S Methods used to measure WAD should be free from interferences due to the presence of 
high concentrations of more stable cyanide complexes or other cyanide forms. If not, the 
interference must be quantified and allowed for in the result. 

Total Cyanide (CNr) 
This measurement of cyanide includes all free cyanide, all dissociable cyanide complexes and all 
strong metal cyanide including ferro-cyanide Fe(CN}s-4, ferri-cyanide Fe(CN);-3, and portions of 
hexacyano cobaltate Co(CNk3 and those of gold and platinum. Only the related or derived 
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comp ounds cyanate (CNO-) and thiocyanate (SCN-) are excluded from the definition of total 
cyanide. 

£S Methods used to determine total cyanide must be shown to be capable of quantitatively 
determining all stable complexes of cyanide, including the cobalt cyanide complex. If 
methods determine other analytes as well (e.g. include SCN-), those analytes need to be 
determined separately and allowed for in the total result. 

Sampling 

The importance of sampling and sample handling, prior to delivery to the laboratory, is 
summarized by the following statement. 

The results of analysis can be no better than the sample on which it was performed. 
While the taking of either aqueous or solid samples may appear easy, the collection of correct 
samples, both in terms of location and with respect to the analytes to be monitored, is fraught 
with difficulties. Any sampling must have as its aim the collection of a representative portion of 
the substance to be analysed. When this portion is presented for analysis, the parameters to be 
determined must be present in the same concentration and chemical or biological form as found 
in the original environment from which the portion was removed. 

Samples representative of a site, or of a portion of a site, provide information that is often 
extrapolated to include the whole area under investigation. This is true whether the entity being 
sampled is a contaminated section of land, surface water, an industrial outfall, or a drum 
containing waste material. Therefore, samples must be representative of the specific entity being 
sampled, but not necessarily representative of the entire area of which it is part. 

The overall objectives of a sampling program must be considered in the development of the 
sampling plan. Sampling may be performed for one of several purposes: 

.£5 Maximum, minimum and average values for a near steady state stream with the aim of 
monitoring compliance versus set specifications (process control, environmental criteria). 
Such data can illustrate the likelihood and magnitude of occurring non-compliance 
provided enough data points have been analyzed from samples. Process, residue, and 
effluent stream analysis could have this type of objective. Even aquifer sampling (bore
holes) would fit this description. Often the relative mass- flows have to be known for 
proper data integration. 

£S Maximum, minimum and average values derived from the analysis of "batch streams" 
such as treated backfill portions or detoxified waste batches usually require a minimum 
of one data point per batch to insure a representative sample. The maj or objective 
remains one of compliance and/or verification of effective management procedures for 
the batch streams involved. 
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1 .  Non-steady state events following a cyclic pattern are often influenced by several 
parameters, and these parameters in themselves may also be susceptible to cyclic 
changes. In other words, these confounding factors create a complex situation that 
requires careful analysis arrl planning to obtain a representative sample. 

2. The cycle periods have to be !mown along with many other factors of influence in 
the "system". A typical example would be the sampling of tailings surface liquid 
(or solids), decant liquids or return dam bulle liquid. All of these "sample 
populations" undergo massive cyclic fluctuations through influence of chemical 
and physical changes from process management tailings surface events and 
seasonal climatic conditions. 

3. It will be apparent that the cycle periods are not in any way synchronized and 
hence seemingly random data might be obtained. An objective for such sampling 
campaigns could be the establishment of a predictions database based on the 
understanding of the fundamental principles. This means that a complete, non
biased sampling effort across the longest cycle needs to be performed at least 
once. Alternatively, once such principles are !mown, selected samples taken at 
certain times could be analyzed for monitoring purposes. 

While many sampling strategies may be developed, the main, basic approaches to sampling are 
depicted in the following table. 

TABLE OF BASIC SAMPLING APPROACHES 

Judgn1ental Small Very Large 
Prior history, visml assessment, 

and/or technical 
Systematic Large Small Consistent grid or pattern 

Random Very Large Very Small Sin1ple random selection 

Sample Preservation 
Once samples are removed from their natural environment, chemical or biological reaction:; can 
occur to change the composition of the sample, so it is best to analyze the sample as quickly as 
possible. Preservation of the sample will keep the parameter of interest in the same form as it 
was prior to the removal from its surroundings. No single preservation technique will preserve 
all parameters, so each parameter of interest must be considered and preserved specifically. 
While most soil samples require exclusion of light, air and warmth to preserve the integrity of 
the sample, aqueous samples require a more concerted effort. 

Samples of aqueous cyanide species are potentially very reactive and toxic, so safety precautions 
such as gloves and protective clothing must be rigorously observed. Due to their reactivity, 
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sample solutions must be tested on site prior to cyanide analysis to preserve them against the 
main interfering substances, oxidizing matter and sulfides. 

The presence of oxidizing matter is detected by potassium iodide/starch test papers. Place a drop 
of the sample on a moist test paper strip. A blue coloration of the test paper indicates the 
presence of sufficient oxidizing matter to potentially react with the cyanide present during 
transport. Oxidizing agents must be reduced prior to sending the sample to the laboratory. 

Procedure for Removal of Oxidizing Matter 
1 .  Remove and retain any solids by decantation or pressure filtration. 
2. Add sodium arsenite and mix. About O. lg/L is usually sufficient. 
3 .  Retest, and if test strip i s  discolored, retreat as per Step 2. 
4. Return solids to sample solution and raise pH to 12 by adding 1-2 pellets of solid sodium 

hydroxide. 

The presence of sulfides is indicated by lead acetate paper turning black. Place a drop of the 
sample on the test paper previously moistened with a drop of acetic acid and if the paper darkens, 
sulfides are indicated. Sulfides are removed by reaction with lead carbonate. 

Procedure for Removal of Sulfides 
1 .  Remove any solids by decantation or pressure filtration and hold. 
2. Add lead carbonate (about 0.1 giL) and mix. 
3 .  Remove fmmed lead sulfide by pressure filtration and discard PbS precipitate. 
4. Retest sample solution. If test strip is discolored, retreat as in Steps 2 and 3 .  
5.  Return solids to sample and raise pH to 12 with solid sodium hydroxide. 

Samples should be stored in a dark place at about 4?C, such as in an esky (cool box) during 
transport and then refrigerated at the laboratory. Soil samples for cyanide analysis (in cores or 
jars) must be wrapped in dark plastic and kept cool at 4?C without further treatment. 

Transport and Storage 
Once correctly preserved and packaged, samples should be sealed and each container (bottle or 
jar) individually placed in a sealed plastic bag. All samples should then be packed in an esky 
(cool box with some ice bricks) to keep them cool during transport. Shipment to the analytical 
laboratory should occur as soon as practical by overnight truck or airfreight courier. It is essential 
that the sampling protocol be recorded and a chain of custody included with the shipment to 
allow tracking prior to and during storage and analysis. 

Analytical Procedures 

A quality laboratory with necessary technician experience can achieve good results with many 
different methods. The modified automated SFAA method using the McLeod microstill may be 
the method of choice for the most advanced laboratories, however global uniformity, availability 
and cost factors indicate that the analytical methods listed as "Primary" in the following table as 
are suggested. 
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TABLE OF PRIMARY AND ALTERNATE ANALYTICAL METHOD S  

? Preferred method 
Free 

AgN03 titration 
? For process solutions primarily above 1 mgll 

Cyanide LQL1 : 1 mgll 
? HCN(aq), CN-, Zn(CN)x, parts of Cu(CN)J 

AgN03 titration with Alternate method 
potentiometric endpoint ? Precise method of endpoint determination 
determination ? Measures same species as primary method 
Micro diffusion of HCN from 

Alternate Method 
static sample into NaOH 

? 

[ ASTM D4282] 
? Close to "free cyanide" 

Ion Selective Electrode 
? Alternate Method 

Close to "free cyanide" 

Direct colorimetry 
? Alternate Method 
? HCN(aq), CN-, Zn(CN)x, parts of Cu(CN)J + ? 

Amperometric determination 
? Alternate Method 
? Measures same species as primary method 

Manual distillation pH 4.5 + 
? Preferred method 

WAD potentiometric or colorimetric 
? LQL1 : 0.05 mg/1 

Cyanide finish [ISO/DIS 6703/2, DIN 
? HCN(aq), CN-, Zn!Cd!Cu/Ni/Ag(CN)x 

3 8405 Part 13 .2: 1 981-02] 
? Better results than ASTM method in presence of high 

co per concentration 
Amenable to chlorination (CN 

· Alternate Method 
Total - non-chlorinatable part) ? Measures same species as primary method 
[ASTM D2036-B, US-EPA 9010] 
SFIA in-line micro-distillation pH ? Alternate Method 
4.5 + colorimetric finish ? Measures same species as primary method 
[ASTM D4374] 
PIA In-line ligand exchange + ? Alternate Method 
amperometric finish ? Measures same species as primary method 
[US-EPA OIA-1 677] 
Picric Acid, Colorimetric ? Alternate Method 
determination ? Measures same species as primary method 

Manual batch distillation + ? Preferred method 
Total titration/potentiometric or ? LQL2: 0 . 1 0  mgll 

Cyanide colorimetric fmish ? HCN(aq), CN-, Zn!Cd/Cu/Ni/Ag/Fe(CN)x. parts of 
[ISO/DIS 6703/1 ,  DIN 38405 Part 

Au/Co/Pt/Pd(CN)x 
1 3 . 1 :  1 981-02] 
SFIA, in-line UV irradiation, ? Alternate Method 
micro-distillation + colorimetric ? Measures same species as primary method 
finish [ASTM D4374] 

I 1 LQL, Lower Quantitation Level, is defined as about 3 times Detection Level or 1 0  times the Standard Deviation at 

near blank level. 
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For these primary methods, the table also provides a Lower Quantification Level representing the 
concentration that all laboratories should be able to reliably determine. Laboratories with a 
proven record of working with alternative methods, such as those based on automated standard 
methods, should be encouraged to continue with those methods but should <Stablish cross
references for each site by applying the suggested methods. 

To insure that the mine receives quality analytical service, the chosen laboratory must: 
� Have experienced staff perform the analyses. 
� Be certified by the respective national accreditation body for all analytical methods. 
� Have sound quality control procedures in place. 
� Be able to prove the quality of their data by participation in proficiency tests. 

Trained analysts and supervisory staff with an expertise in cyanide chemistry methods are 
critical to consistent and reliable results, as they are aware of the potential interferences inherent 
in each method. 

The preferred methods for analytical determination of the different types of cyanide are briefly 
summarized below: 

Free Cyanide 
The preferred method for the analytical determination of free cyanide is silver nitrate titration. 
Silver ions are added to the solution to complex the free cyanide ions. When all free cyanide is 
consumed as silver cyanide complex, the excess silver ions indicate the endpoint of the titration. 
The analytical equipment used for the titration is rather simple. To accurately determine the 
cyanide concentration, a normalized silver nitrate solution is dosed with a manual or automatic 
burette, which should be capable of measuring volumes to an accuracy of better than 0.005 ml. 

Several techniques can be used for the endpoint determination. The easiest possibility is to use an 
indicator such as potassium iodide or rhodanine that changes color upon appearance of free silver 
ions. It is important that the first color change is used as endpoint indication because the silver 
ions · tend to liberate cyanide ions from other complexes, which leads to a disappearance of the 
color. The potentiometric endpoint detection is a rmre accurate way to determine the endpoint as 
a more easily identified peal< signal is produced. 

Weak Acid Dissociable Cyanide 
The preferred analytical method to determine weak acid dissociable cyanide is the distillation 
method according to ASTM or ISO/DIS. These methods create chemical conditions which allow 
the CNwAD to be liberated as dissolved hydrogen cyanide gas which is then carried in an air 
stream to a caustic soda absorption where the CNwAo appears as CNp. As the hydrogen cyanide 
is adsorbed in a much smaller volume than the original sample solution, the CNF concentration to 
be analyzed is typically at least 10 times higher than the original CNwAD concentration in the 
sample solution. The CNp concentration in the distillation product sample is then determined 
using silver nitrate titration as described above. 

CSAM May 2002 page 7 of 8 



I 

I 

The methods according to ASTM and ISO/DIS are similar. However, the results from ISO/DIS 
method are more accurate than those from the ASTM method for samples containing a high 
concentration of copper cyanide. 

Total Cyanide 
The preferred analytical method to determine total cyanide is the distillation method according to 
ASTM or ISO/DIS. The applied method is in principle very similar to the distillation method 
described for weak acid dissociable cyanide. However, strongly acidic conditions and elevated 
temperatures are required to liberate the cyanide ion from the stable cyanide complexes such as 
ferri- and ferrocyanides. 
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