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1 INTRODUCTION 

This report, prepared by EMCON/OWT Inc. (EMCON), a division of Shaw 
Environmental, Inc., on behalf of Waste Management Inc. (WM) summarizes remedial 
investigations performed at the Greater Wenatchee Regional Landfill (GWLF) in East 
Wenatchee, Washington. The investigations were conducted as part of WM's 
independent corrective action agreement with the Washington Department of Ecology 
(WDOE) under the State of Washington 's Model Toxics Control Act (MTCA). The 
report (I) provides the technical basis supporting the finding that landfill gas {LFG) is the 
source of volatile organic compounds (VOCs) detected in groundwater collected from 
selected site monitoring wells and (2) summa1i zes the corrective action measures (LFG 
control and collection) implemented to mitigate the source of groundwater impacts. 

This report was prepared as a follow-up to WM's meeting on May 18, 2005 with the 
Chelan-Douglas County Health District (CDCHD) and WDOE. The purpose of this 
report is to ( 1) document work perfo1med under MTCA to assess the nature and extent of 
YOC impacts to groundwater and to mitigate impacts (i.e., LFG control measures) and 
(2) document regulatory approval of the findings of these investigations and the selection 
of LFG collection as the appropriate remedial alternative for the site. 

1.1 Background 

In February 2000, the WDOE placed the GWLF on its confirmed release list (WDOE, 
2000a) after two VOCs (tetrachloroethene [PCE] and 1,1-dichloroethane [1,1-DCA]) 
were detected in groundwater above state of Washington Groundwater Protection 
Standard (GWPS) specified in Washington Administrative Code (WAC) l 73-35 l-
440(3)d( In response to these detections, WM agreed to proceed with an independent 
corrective action, including assessment of the groundwater impact and selection and 
implementation of corrective measures (WM, 2000). As stated in a letter dated February 
24, 2000, WDOE (1) approved WM's intent to proceed with an independent cleanup 
action, and (2) wanted WM to proceed with the installation of a final cover and gas 
collection system in the unlined portions of the landfill as an interim action, in 
accordance with WAC 173-340-430 (WDOE, 2000b). WDOE indicated in the letter 
dated February 3, 2000 (WDOE, 2000a) that the groundwater impacts did not appear to 

1 As specified in the WDOE's February 3, 2000 letter (WDOE, 2000b), the GWPS for PCE and I, 1-DCA 
were set at 0.8 and 1.0 µg/L, consistent with the Water Quality Standards for Groundwaters of the 
State of Washington established under WAC l 73-200-050(3)(b). 
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pose an imminent threat to the public health, and that the interim action would likely 
comprise the vast majority of the required corrective action measures. Copies of the 
letters referenced in this section are provided in Appendix A. 

1.2 Report Organization 

The remainder of this report is organized as follows: 

• Section 2 presents remedial investigation results, including nature and extent of 
VOCs in groundwater and source ofVOCs impacting groundwater. 

• Section 3 describes corrective measures that were implemented to mitigate the 
source of groundwater impacts. 

• Section 4 summarizes the results and presents conclusions. 
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2 RESULTS OF REMEDIAL INVESTIGATIONS 

This section summarizes findings of groundwater and LFG analytical investigations 
performed to assess the source and extent of VOCs detected in groundwater. These data 
were collected as part of (1) focused remedial investigations conducted in response to 
GWLF's independent action agreement with the WDOE under its MTCA program, and 
(2) GWLF's routine (quarterly) compliance monitoring program. All remedial 
investigations, quarterly compliance monitoring, and related activities were undertaken in 
consultation with WDOE. 

2.1 Nature and Extent of VOCs in Groundwater 

VOC analytical results for groundwater samples collected from the site monitoring wells 
are presented in Table 1. VOCs have historically been detected at low concentrations 
(micrograms per li ter [µg/L]) in MW-01 groundwater samples since at least 1994 and in 
MW-02A samples since 1998. MW-01 and MW-02A are located hydraulically 
upgradient and downgradient, respectively, of the unlined portion of the landfill (see 
Figure 1). In addition, the depth to groundwater in MW-01 (approximately 141 feet 
below the top-of-casing [btoc] in March 2005) is significantly shallower than in MW-02A 
(approximately 316 feet btoc in March 2005). VOCs detected in groundwater collected 
from wells MW-01 and MW-02A include PCE, 1, 1-DCA, cis-1,2-dichloroethene ( cis-
1,2-DCE), and DCDFM. Trichloroethene (TCE), 1, 1-dichloroethene (1 , 1-DCE), and 
trichlorofluoromethane (TCFM) have also been detected in MW-02A groundwater. 
Concentrations of PCE and 1,1-DCA in groundwater collected from MW-02A have been 
above the state of Washington GWPS since 1999. 

Low concentrations (µg/L) of dichlorodifluoromethane (DCDFM) have also been 
detected in samples from MW-04 and P-07 since March 2000 and March 2001 , 
respectively. MW-04 and P-07 are located hydraulically cross-gradient (west) of the 
current landfill footprint (see Figure 1 ). 

As a result of these findings, and consistent with GWLF's independent corrective action 
agreement under MTCA and consultations with WDOE, WM implemented the following 
actions to further characterize the nature and extent ofVOCs in groundwater: 
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• In October 2003, MW-07 was installed downgradient of existing well MW-02A 
to assess the extent of VOes.2 

• In December 2003, January 2004, and subsequent monitoring events, 
groundwater samples were collected from MW-07 to identify similar types and 
concentrations of voes as those detected in monitoring well MW-02A (see 
Table 1). 

• In June and July 2004, an additional monitoring well (MW-11) was drilled, 
installed, and developed downgradient of well MW-07. WDOE and eHeHD 
verbally approved the location (shown in Figure 1) and design of well MW-11 
during a meeting on June 9, 2004. A report docwnenting the installation of well 
MW-11 was submitted to the WDOE on September 9, 2004 (provided in 
Appendix B). voes were not detected in the MW-11 samples collected in July 
and December 2004 (laboratory reports are provided in Appendix e ). 

Analytical results of samples collected from site monitoring wells, including wells 
installed as part of the MTeA remedial investigations, demonstrate the limit of the 
downgradient extent of voes (i.e., south and west) of the unlined portions of the landfill. 
These limits are defined by the absence of voes in groundwater samples collected from 
MW-11 and MW-03A. 

2.2 Source of voes in Groundwater 

Groundwater and leachate analytical results from GWLF's routine compliance 
monitoring program, along with analytical results from several groundwater 
investigations, suggested that LFG, was the source of voes detected in groundwater 
samples collected from site monitoling wells. Key results supporting this conclusion 
included the following: 

• voes were detected in groundwater samples collected from upgradient 
monitoring well MW-01 and cross-gradient piezometer P-07 of the existing 
landfill footprint (see Figure 1 ). voes impacts to groundwater associated with a 
leachate release would be transport through the movement of groundwater 
downgradient of the landfill waste cells. 

• voes were detected in MW-02A groundwater a short time after an impenneable 
membrane cap was emplaced over Trench 1 in January 1999, except for two 
low-level detections of 1,1-DeA in May and August 1998 (see Figure 2). This 

2 The location and proposed design of well MW-07 was presented in the hydrogeologic characterization and 
geotechnical investigation work plan (EMCON, 2003) that was approved by the WDOE. Information 
documenting the drilling and installation of MW-07, along with groundwater elevation data and 
laboratory analytical results for samples collected from this well in December 2003 and January 2004 
were presented in the 2003 annual environmental monitoring report (EMCON, 2004a). 
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3 CORRECTIVE ACTION MEASURES 

This section summarizes correcti ve action measures implemented by WM in a phased 
manner since 2000, to mitigate the source of groundwater impacts. These measures were 
selected based upon the remedial investigation findings, and in consultation with WDOE, 
and are consistent with interim corrective action measures approved by WDOE (WDOE, 
2000b ). These measures and subsequent results include the following: 

• Installation of sixteen vertical LFG wells with passive well head flares in 2000 
and 2001 as part of the closure activities in the North Berm and Trench 1. 

• Conversion of the passive LFG system to an active system in February 2002 
following the addition of a flare and blowers. After the active LFG collection 
system began operating, methane concentrations (1) decreased to below 
detectable levels in gas probes GP-3, GP-4, and GP-10 and (2) were significantly 
reduced in gas probes GP-8-1 and GP-8-2, and GP-9 (see HWA, 2002). 

• Installation of seven additional vertical wells in Trenches 1 and 2 (for a total of 
23 vertical wells), and three ho1izontal wells in Modules 3 and 4, and 
incorporation of LCRS risers into the LFG collection system in 2004. After the 
new LFG extraction wells becan1e operational in October 2004, the following 
were observed: (1) methane concentrations decreased to below detectable levels 
in gas probe GP-9, and (2) the number of surface emission monitoring (SEM) 
locations where methane emissions were detected decreased from 49 (in March 
2004) to 5 (in December 2004)3 (EMCON, 2005). 

Since installing the additional extraction wells in 2004, available LFG from previously­
installed extraction wells adjacent to new wells has decreased. This indicates that vapor­
phase VOCs associated with LFG are being captured, thus preventing them from 
infiltrating into the vadose zone and impacting site groundwater. Laboratory analysis of 
groundwater samples collected from the site monitoring wells have identified 
improvements in the concentrations of VOCs that are likely attributed to implementation 
of LFG source control and collection. These include the following: 

3 Only 5 of 81 SEM monitoring locations showed detectable levels of methane in December 2004. In 
comparison, methane was detected at 49 of 81 monitoring locations in March 2004, 25 of 81 
monitoring locations in June 2004, and 16 of 81 monitoring locations in September 2004 (EMCON, 
2005a). 
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• PeE and DeDFM concentrations in MW-01 groundwater have decreased since 
1999 (see Figure 2). In addition, other voes previously detected in MW-01 
groundwater (I, 1-DeA, cis-1,2-DeE, and vinyl chloride) have not been detected 
since the second quarter 2003 (see Figure 2). 

• The concentrations of voes detected in MW-02A groundwater (including 
1,1-DeA, PeE, TeE, 1,1 -DeE, cis-1,2-DeE, DeDFM, and TeFM) have been 
relatively stable since the third quarter of 2002 (see Figure 3). 

• Between March 2001 and September 2004, DeDFM concentrations in P-07 
samples remained relatively stable and at levels (0.5 to 2. 7 ~tg/L) just above the 
method reporting limit (see Table 1). DeFM was not detected in the 
groundwater sample collected from P-07 in December 2004 for the first time 
since the beginning of 2001. 

• The concentrations of DeDFM detected in groundwater samples collected from 
MW-04 (since March 2000) have remained relatively stable, and at levels (0.66 
to 2.8 µg/L) just above the method reporting limit (see Table I ). 
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LIMITATIONS 

This repo1t was prepared consistent with generally accepted profess ional consulting 
principles and practices. No other warranty, expressed or implied, is made. These 
services were perfonned consistent with our agreement with our client. This report is 
solely for the use and information of our client unless otherwise noted. Any reliance on 
this report by a third party is at such party's sole risk. 

Opinions and recommendations contained in this report apply to conditions existing when 
services were performed and are intended only for the client, purposes, locations, time 
frames, and project parameters indicated. We are not responsible for the impacts of any 
changes in environmental standards, practices, or regulations subsequent to performance 
of services. We do not warrant the accuracy of information supplied by others, or the use 
of separated portions of this report. 
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TABLE 



Tetra- Tri-
Sample Date chloro- chloro-

Location Collected ethene ethene 

MW-01 4-Jun-91 ND ND 
MW-01 24-Aug-94 1.0 ND 
MW-01 6-Oct-94 ND ND 
MW-01 9-Nov-94 1.0 ND 
MW-01 1-Jun-95 ND ND 
MW-01 29-Aug-95 ND ND 
MW-01 30-Nov-95 ND ND 
IMW-01 27-Feb-96 ND ND 
IMw-01 22-May-96 ND ND 
MW-01 6-Nov-96 ND ND 
MW-01 12-May-99 ND ND 
MW-0 1 29-Jul-99 ND ND 
MW-01 27-Oct-99 1.0 ND 
MW-01 8-Mar-00 0.76 ND 
MW-01 ll-Apr-00 0.79 ND 
MW-01 30-Aug-00 0.64 ND 
MW-01 5-Dec-00 0.65 ND 
MW-01 26-Feb-01 0.71 ND 
MW-01 10-May-01 0.8 ND 
MW-01 (Dup) 10-May-01 0.76 ND 
MW-01 17-Aug-01 0.56 ND 
MW-01 19-Oct-01 0.56 ND 
MW-01 15-Feb-02 0.61 ND 
MW-01 10-May-02 0.67 ND 
MW-01 8-Au g-02 0.63 ND 
IMW-01 3-Dec-02 0.53 ND 
MW-01 (Dup) 3-Dec-02 0.54 ND 
MW-01 18-Mar-03 0.52 ND 
MW-01 (Dup) 18-Mar-03 0.52 ND 
IMW-01 17-Jun-03 0.49 ND 
IMW-01 16-Sep-03 0.52 ND 
MW-01 16-Dec-03 0.38 ND 
IMW-01 9-Mar-04 0.46 ND 

1 - - -- 1 
Historical Detected voes in Groundwater Samples 

(ug/L) 
Greater Wenatchee Regional Landfill 

1,1- cis-1,2- 1,1 - 1,1,1- Trichloro- Dichloro-
Dichloro- Dichiaro- Dichiaro- Trichloro- Vinyl tluoro- difluoro-

ethane ethene ethene ethane Chloride methane methane 

ND ND ND ND ND ND ND 
ND ND ND ND 1.0 ND ND 
ND ND ND 1.0 1.0 ND ND 
ND 1.0 ND 1.0 1.0 ND ND 
ND ND ND ND 1.0 ND ND 
ND 1.0 ND 1.0 1.0 ND ND 
ND 1.0 ND ND ND ND ND 
ND 1.0 ND 1.0 ND ND ND 
ND 1.0 ND 1.0 ND ND ND 
ND ND ND 2.0 ND ND ND 
0.5 1.2 ND 0.5 ND ND 2.7 
0.5 1.2 ND 0.5 ND ND 2.5 
0.5 1.0 ND 0.5 ND ND 2.1 

0.37 1.2 ND ND 0.89 ND 1.8 
0.75 1.2 ND 0.75 0.74 ND 1.6 
0.37 1.2 ND ND ND ND 1.4 
0.37 1.3 ND ND 0.69 ND 1.7 
0.63 J 1.3 ND 0.37 J 0.73 ND 1.5 
0.67 J 1.4 ND 0.39 J 0.76 ND 1.3 
0.67 J 1.3 ND 0.37 J 0.73 ND 1.4 
0.55 J 1.2 ND 0.33 J 0.6 J ND 1.3 
0.63 J 1.2 ND 0.3 J 0.66 ND 0.92 
0.64 J 1.4 ND 0.36 J 0.75 ND 1.7 
0.63 J 1.3 ND ND 0.8 ND 1.2 
0.57 J 1.1 ND ND 0.33 J ND 1.3 
0.46 J 0.59 ND ND ND ND 0.98 
0.47 J 0.6 ND ND ND ND 0.93 
0.4 J 0.37 J ND ND ND ND 0.97 

0.41 J 0.35 J ND ND ND ND 1.0 
ND ND ND ND ND ND 0.65 
ND ND ND ND ND ND 1.2 
ND ND ND ND ND ND 0.95 
ND ND ND ND ND ND 1.1 

Table 1-GWLF Historical Detections ofVOCs in GW.xls, Historical VOC Table I of 4 

2-
Chloro- Methylene Butanone Chiaro-
ethane Chloride (MEK) form 

ND ND ND 23 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND 1.6 J ND ND 
ND 1.6 J ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

2:51 PM, 6/29/2005 



Tetra-
Sample Date chloro-

Location Collected ethene 
MW-01 8-Jun-04 0.46 
IMW-01 8-Sep-04 0.47 
MW-01 14-Dec-04 0.41 J 
MW-01 9-Mar-05 0.48 

MW-02A 17-Feb-98 ND 
MW-02A 20-May-98 ND 
MW-02A 13-Aug-98 ND 
MW-02A 2-Dec-98 ND 
MW-02A 9-Dec-98 ND 
MW-02A 24-Mar-99 1.3 
MW-02A 12-May-99 1.9 
MW-02A 29-Jul-99 2.7 
MW-02A 28-Oct-99 2.9 
MW-02A 8-Mar-00 3.2 
MW-02A 11-Apr-00 3.5 
MW-02A 12-Sep-00 2.6 
MW-02A 5-Dec-00 4.1 
MW-02A 26-Feb-0l 4.9 
MW-02A 10-May-01 5.8 
MW-02A 17-Aug-01 4.3 
MW-02A 19-Oct-0l 5.4 
MW-02A 15-Feb-02 5.6 
MW-02A 10-May-02 6.7 
1Mw-02A (Dup) 10-May-02 6.8 
MW-02A 8-Aug-02 8.0 
MW-02A 4-Dec-02 7.4 
MW-02A 18-Mar-03 7.7 
MW-02A l 7-Jun-03 6.7 
MW-02A 16-Sep-03 7.8 
MW-02A 16-Dec-03 5.9 
MW-02A 9-Mar-04 7.3 
MW-02A (Dup) 9-Mar-04 7.2 
MW-02A 8-Jun-04 8.6 

1 ,wu cal I , of' GW. 

Tri-
chloro-
ethene 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 
ND 

0.8 

0.89 

0.75 

1.0 

1.3 
1.2 

1.3 

1.2 

1.4 

1.6 

1.6 

1.9 

1.7 

1.7 

1.8 

1.5 

1.3 

1.7 
1.6 

1.7 

Table 1 
Historical Detected voes in Groundwater Samples 

(ug/L) 
Greater Wenatchee Regional Landfill 

1, 1- cis-1 ,2- 1,1- 1,1,1- Trichloro- Dichloro-
Dichloro- Dichloro- Dichloro- Trichloro- Vinyl fluoro- difluoro-

ethane ethene ethene ethane Chloride methane methane 
ND ND ND ND ND ND 0.94 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND 1.1 

ND ND ND ND ND ND NT 
2.0 ND ND ND ND ND NT 
2.0 ND ND ND ND ND NT 
ND ND ND ND ND ND NT 
ND ND ND ND ND ND ND 
1.9 ND ND ND ND ND ND 
3.0 ND ND ND ND ND ND 
3.6 ND ND ND ND ND ND 
3.4 ND ND ND ND ND ND 
3.8 ND 0.8 ND ND 1.2 1.2 
4.4 ND ND ND ND 1.2 1.1 
4.0 ND ND ND ND ND 0.68 
5.9 0.91 0.89 ND ND 1.7 1.9 
5.7 1.1 1.1 0.39 J ND 1.5 1.7 
6.4 1.3 1.0 0 .37 J ND 1.4 1.4 
6.5 1.5 1.1 0.37 J ND 1.6 1.5 
7.6 1.5 0.89 0.36 J ND 1.1 1.3 
8.5 2.0 1.5 0.47 J ND 2.4 2.0 
8.3 2.2 0.92 0.41 J ND J.7 1.9 
8.5 2.0 0.42 J 0.39 J ND 1.6 1.9 
9.8 2.4 1.7 0.53 J ND 2.2 3.2 
10 2.5 1.6 0.47 ND 2.3 3.0 
11 2.4 1.6 0.48 J ND 2.3 3.1 
11 2.8 1.5 ND ND ND 2.1 
11 2.4 1.6 0.52 J ND 2.5 3.4 
12 2.4 1.6 0 .45 J ND 2.4 2.8 
14 2.5 1.9 0.42 J ND 3.0 3.6 
14 2.5 1.9 0.43 J ND 3.0 3.5 
13 2.6 2.1 0.53 J ND 3.2 3.6 

:orica 'able 

2-
Chloro- Methylene Butanone Chloro-
ethane Chloride (MEK) form 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

ND ND ND D 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND D 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND 1.4 J ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND 0.84 J ND 0.32 J 
ND ND ND 0.35 J 
ND ND ND 0.4 J 
ND 0.86 J ND 0.36 J 
ND 0.8 J ND 0.37 J 
ND 1.0 J ND 0.38 J 
ND 1.2 J ND 0.39 J 
ND 1.0 J ND 0.44 J 

>M.< 5 



Tetra- Tri-
Sample Date chloro- chloro-

Location Collected ethene ethene 
IMW-02A 8-Sep-04 9.4 1.9 
IMW-02A (Dup) 8-Sep-04 6.5 1.3 
MW-02A 14-Dec-04 8.7 1.6 
MW-02A 8-Mar-05 8.3 1.6 
MW-02A (Dup) 8-Mar-05 8.6 1.5 

MW-03A 14-Dec-04 ND ND 

MW-04 30-Mar-99 ND ND 
MW-04 7-Mar-00 ND ND 
MW-04 12-Apr-00 ND ND 
MW-04 29-Aug-00 ND ND 
IMW-04 19-Dec-00 ND ND 
MW-04 I-Mar-OJ ND ND 
MW-04 10-May-01 ND ND 
MW-04 17-Aug-0l ND ND 
MW-04 I 9-Oct-01 ND ND 
IMW-04 18-Feb-02 ND ND 
MW-04 13-May-02 ND ND 
MW-04 9-Aug-02 ND ND 
MW-04 3-Dec-02 ND ND 
MW-04 18-Mar-03 ND ND 
MW-04 l 7-Jun-03 ND ND 
MW-04 l 7-Sep-03 ND ND 
MW-04 l 7-Dec-03 ND ND 
MW-04 10-Mar-04 ND ND 
IMW-04 9-Jun-04 ND ND 
MW-04 8-Sep-04 ND ND 
IMW-04 15-Dec-04 ND ND 
MW-04 9-Mar-05 ND ND 

MW-07 l 7-Dec-03 7.2 1.7 
MW-07 (Dup) l 7-Dec-03 7.2 1.6 
MW-07 (Resample) 15-Jan-04 8.3 2.0 
MW-07 10-Mar-04 7.9 2.0 
MW-07 (Dup) 10-Mar-04 7.4 2.0 

l ____ 1 
Historical Detected VOCs in Groundwater Samples 

(ug/L) 
Greater Wenatchee Regional Landfill 

1,1- cis-1,2- 1, 1- I, 1,1- Trichloro- Dichloro-
Dichloro- DichJoro- Dichloro- Trichloro- Vinyl fluoro- difluoro-

ethane ethene ethene ethane Chloride methane methane 
13 2.7 2.9 ND ND 4.2 ND 
9.6 2.1 1.7 ND ND 2.6 ND 
12 2.5 2.5 0.52 ] ND 3.6 5.1 
13 2.2 2.7 0.54 J ND 3.1 3.9 
13 2.2 2.7 0.55 J ND 2.9 4.2 

ND ND ND ND ND ND 0.28 J 

ND ND ND ND ND ND ND 
ND ND ND ND ND ND 2.8 
ND ND ND ND ND ND 1.2 
ND ND ND ND ND ND 1.1 
ND ND ND ND ND ND 1.9 
ND D ND ND ND ND 1.1 
ND ND ND ND ND ND 1.1 
ND ND ND ND ND ND 1.0 
ND ND ND N D ND ND 0.66 
ND ND ND ND ND ND 1.2 
ND ND ND ND ND ND 0.93 
ND ND ND ND ND ND 2.7 
ND ND ND ND ND ND 1.1 
ND ND ND ND ND ND 1.2 
ND ND ND ND ND ND 0.8 
ND ND ND ND ND ND 0.67 
ND ND ND ND ND ND 1.0 
ND ND ND ND ND ND 1.2 
N D ND ND ND ND ND 1.3 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND 1.1 
ND ND ND N D ND ND 0.69 

10 3.0 0.94 0.46 ] ND 1.8 3.3 
9.8 2.9 0.97 0.47 ] ND 1.8 3.3 
11 3.2 I.I 0.50 ] ND 2.4 4.2 
11 3.2 1.1 0.43 ] ND 2.1 3.7 
11 3.0 0.98 0.43 J ND 2.0 3.5 

Table 1-GWLF Historical Detections ofVOCs in GW.xls, Historical voe Table 3 of4 

2-
Chloro- Methylene Butanone Chloro-
ethane Chloride (MEK) form 
ND 0.94 J ND 0.44 ] 

ND 1.2 J ND 0.37 ] 

ND 0.97 ] ND 0.49 J 
ND ND ND 0.48 ] 

ND ND ND 0.49 ] 

ND ND ND ND 

ND 19 ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND N D ND 
ND ND ND ND 
ND ND ND ND 
ND ND D ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND 0.77 J ND ND 
ND D ND ND 
ND ND N D ND 
ND ND 6.0 ND 
ND ND ND ND 

ND ND ND ND 
ND ND ND D 
ND ND ND ND 
ND 1.4 J ND ND 
ND 1.3 J ND ND 

2:51 PM, 6/29/2005 



Tetra- Tri-
Sample Date chloro- chloro-

Location Collected ethene ethene 
MW-07 9-Jun-04 7.2 1.7 
MW-07 8-Sep-04 8.9 1.7 
MW-07 15-Dec-04 8.8 1.9 
MW-07 9-Mar-05 8.4 1.9 
IMW-07 (Dup) 9-Mar-05 9.1 2.0 

MW-08A 15-Dec-04 ND ND 
MW-08A 9-Mar-05 ND ND 

MW-10 10-Mar-04 ND ND 
MW-10 (Dup) I0-Mar-04 ND ND 

IP-07 l -Mar-01 ND ND 
P-07 10-May-01 ND ND 
P-07 16-Aug-0l ND ND 
P-07 (Dup) 16-Aug-01 ND ND 
P-07 18-Oct-0l ND ND 
P-07 15-Feb-02 ND ND 
P-07 (Dup) 15-Feb-02 ND ND 
P-07 10-May-02 ND ND 
P-07 9-Aug-02 ND ND 
P-07 (Dup) 9-Aug-02 ND ND 
P-07 4-Dec-02 ND ND 
P-07 18-Mar-03 ND ND 
P-07 17-Jun-03 ND ND 
P-07 16-Sep-03 ND ND 
P-07 16-Dec-03 ND ND 
P-07 9-Mar-04 ND ND 
P-07 9-Jun-04 ND ND 
P-07 (Dup) 9-Jun-04 ND ND 
P-07 9-Sep-04 ND ND 
P-07 9-Mar-05 ND ND 

P-08 1 l-Mar-04 2.7 0.42 

NOTE: 

Table 1 
Historical Detected VOCs in Groundwater Samples 

(ug/L) 
Greater Wenatchee Regional Landfill 

1,1- cis-1,2- 1, 1- 1,1,1- Trichloro- Dichloro-
Dichloro- Dichloro- Dichloro- Trichloro- Vinyl fluoro- c!ifluoro-

ethane ethene ethene ethane Chloride methane methane 
8.6 3.1 0.92 0.39 J ND 1.4 2.9 
9.5 2.9 0.81 0.43 J ND 1.6 2.7 
9.5 3.5 1.1 0.50 J ND 2.0 3.9 
9.7 3.6 1.2 0.50 J ND 1.8 3.8 
10 3.6 1.3 0.54 J ND 2.1 4.5 

ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 

ND ND ND ND ND ND 2.3 
ND ND ND ND ND ND 2.2 

I ND ND ND ND ND ND I 2.1 
ND ND ND ND ND ND ' 1.9 
ND ND ND ND ND ND 1.7 
ND ND ND ND ND ND 1.8 
ND ND ND ND ND 0.56 J 2.4 
ND ND ND ND ND ND 2.0 
ND ND ND ND ND ND 1.4 
ND ND ND ND ND ND 2.7 
ND ND ND ND ND ND 2.4 
ND ND ND ND ND ND 2.1 
ND ND ND ND ND ND 0.5 
ND ND ND ND ND ND 2.4 
ND ND ND ND ND ND 1.8 
ND ND ND ND ND ND 2.0 
ND ND ND ND ND ND 2.1 
ND ND ND ND ND ND 2.1 
ND ND ND ND ND ND 2.3 
ND ND ND ND ND ND 1.9 

7.2 0.94 1.0 1.7 1.0 2.9 9.1 

Chloro-
ethane 

ND 
ND 
ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 
ND 

ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 

ND 

ND 

ND 

ND 

. ND 
ND 

ND 

0.63 J 

ug/ L = microgram per liter; NT= analyte not tested, ND = analyte not detected at or above the method reporting limit; J = estimate value below method reporting limit. 
= 

1 I VV L,J ical I GW :ori~ :able 

2-
Methylene Butanone Chloro-
Chloride (MEK) fonn 
1.1 J ND ND 
1.0 J ND ND 

0.89 J ND ND 
0.79 B,J ND ND 
0.84 B,J ND 0.29 J 

ND 7.2 ND 
0.9 B,J ND ND 

0.79 J ND ND 
0.79 J ND ND 

ND ND ND 
1.0 J ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

3.0 ND ND 

PM.I 



• membrane cap increased LFG pressures within Trench 1, which resulted in 
increased migration of LFG in the subsurface. The cap placement also appears 
to have affected voe detections in MW-01 groundwater, for the reasons (see 
Figure 3). 

• Results of stable and radiogenic isotope analysis of MW-01 groundwater and 
site leachate samples perfonned in 1994 did not show evidence of groundwater 
impacts from landfill leachate (WM, 1994). 

• Inorganic chemistry data derived from regular sampling events and remedial 
investigations suggests that leachate is not affecting groundwater, and therefore 
is not the source of the voes. 

In order to test the hypothesis that LFG is the source of voes detected in groundwater 
samples, WM conducted several investigations as part of its independent action 
agreement with WDOE under MTeA. The investigations focused on characterizing the 
type, concentration, and distribution of vapor phase voes associated with LFG and 
evaluating the ionic composition of samples collected from voe-impacted monitoring 
wells and composite leachate samples. Field and laboratory methods conducted as part of 
these investigations included installing depth-discrete LFG monitoring probes adjacent to 
monitoring wells MW-02A and MW-03A (probes GP-11 and GP-08, respectively), and 
collecting gas samples for voe analysis from LFG probes, LFG extraction wells, and 
direct push probes (see EMeON 2004b provided in Appendix D). 

Laboratory analytical results of gas samples collected as part of these investigations, 
along with groundwater analytical results, indicated that (1) an interaction between vapor­
phase voes present in LFG and groundwater is occU1Ting under the unlined Trench 1 
area, and (2) LFG is the source of voes detected in MW-01, MW-02A, MW-04, MW-
07, and P-07. Key results supporting these conclusions, as presented in previous routine 
compliance monitoring reports and groundwater investigations (EMeON, 2004b; see 
Appendix D), are as follows: 

• The same suite of chlorinated voes detected in groundwater samples collected 
from MW-02A and MW-07 were also detected at elevated concentrations in gas 
samples collected from LFG probes GP-08, GP-09, GP-11-2, and GP-11-3 and 
extraction wells GE-11, GE-12, GE-13, GE-14, GE-1 5, and GE-16. 
Furthermore, voes detected at the highest concentrations in leachate samples 
were not detected in groundwater samples. 

• Extraction well GE-14 and selected LFG probes, where the highest chlorinated 
voes concentrations were detected in LFG, are located in and adjacent to the 
southern perimeter of the Trench 1 area (see EMeON, 2004b, Figure 2 provided 
in Appendix D). 

MTCA-summary repo11 ver5 (final-july2005).doc Shaw EMCON/OWT 
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• Geochemical analysis using Piper diagrams provided in Appendix E indicated 
that (1) groundwater samples collected from wells impacted with VOCs have a 
distinctly different ionic chemistry than that of site leachate and (2) mixing 
between groundwater and leachate has not occmTed because the ionic chemistry 
of groundwater collected from MW-02A has remained relatively stable. 
Leachate impacts to groundwater would be expected to affect the ionic chemistry 
compared with samples collected from upgradient and cross-gradient wells. 

MTCA-summaiy report ver5 (final-july2005).doc Shaw EMCON/OWT 
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STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 
15 West Ya/rim•, Suite 200 • Yakima, Washington 98902-3452 • (S09) 575-2490 

February 3, 2000 

Mr. Randy Phillips 
Chelan-Douglas Health District 
P .O. Box 429 
Wenatchee, WA 98807 

Re: Greater Wenatchee Landfill: Groundwater Protection Standard, Background Values and 
Corrective Action. 

Dear Mr. Phillips:· 

I have reviewed Waste Management's, January 31, 2000, letter with proposed background . 
concentrations and groundwater protection standards. Although I don't agree with every aspect 
of the letter, on the most important points it appears that we do agree. Levels of the 
contaminanb: 1,1-Dichoroethane and Tetrachloroetbane, observed in the groundwater at 
MW-ZA exceed the backgi-ound concentration of WAC 173-351-440(3)(c) and the 
groundwater protection standai-d of WAC 173•351 ~440(3)( d). The Greater Wenatchee 
Landfill must complete the steps of WAC 173-351-440(6), including the assessment, 
selection and implementation of corrective measures under Ch 173-340 WAC, the Model 
Toxics Control Act. (MTCA) I am listing the Greater Wenatchee L~dfill as a site with 
confirmed groundwater contamination on Ecology' s contaminated sites register. Attached I have 
provided a technical memorandum that details the points on which we agree and disagree as well 
as my process for determining that corrective action is required. 

My January 28, 2000 letter incorrectly asse~ that Chapter 173-200 WAC lists a groundwater 
quality criterion for cis-1,2-Dichloroethene. No criterion has.been established for the detected 
constituents: cis-1,2-Dichloroethene or Dichlorodiflouromethane. 

We cunently have enough information to confirm that there is a growidwater probJem at the 
Greater Wenatchee Landfill that will require corrective action. The information available 
suggests that at this time the problem does not pose an imminent threat to the public health. A 
characterization of the extent of the problem, known as a remedial investigati.on an~ feasibility 
study or Rl/FS, will follow. Tue Rl/FS, among other things, will determine if there are public 
health issues that need to be addressed. 

0 



Mr. Randy Phillips 
February 3, 2000 
Page 2 

In corrective action the role and authority of Ecology and the Health District will change 
somewhat. Under WAC 173-351-460, Role of huisdictional health department in corrective 
axtion, the Health District may participate in all parts of the corrective action, may comment 
upon and participate in all decisions involving the corrective action, and shall continue to 
regulate all MSWLF units during construction, operation, closure and post-closure. Under WAC 
l 73-351-465, Role of the Department of Ecology in corrective actiqn, Ecology shall carry out all 
the responsibilities assigned.to it under the Model Toxics Control Act, chapter 70. lOSD RCW, 
during the corrective action process. Assessment groundwater monitoring as described in WAC 
173-351-440 shall continue, unless an alternate groundwater monitoring program is approv.ed 
under WAC 173-351-450 or Ch 173-340 WAC. 

I hope MTCA will help to ensure that the Greater Wenatchee Landfill implements the 
appropriate measures to characterize and resolve these groWldwater issues. Waste Managerµent 
may proceed with an independent corrective action consistent with MTCA or may enter into a 
formal action with Ecology Wlder a. Consent Decree or Order. If Waste Management chooses to 
proceed with independent corrective action, I encourage them to work closely with the 
Department of Ecology and the Health District. 

Work already planned. such as the install~tion of a final cover and gas collection system on the 
unlined portions of the landfill, (i.e. North Berm and Trench 1) may proceed as part of an 
independent corrective action. Moving forward quickly with appropriate independent actions 
could remove the necessity for Ecology to require any formal action in the future. The 
Department of Ecology will continue to be available for review, to provide written comments, 
and hopefully concurrence, with any submitted plans. It is likely that this final cover and gas 
collection system will comprise the vast majority of the corrective actions that will be required. 
The specific extent of the corrective actions will be determined based upon the findings of the 
RIIFS. . 

Ecology intends to work closely with the Chelan-Douglas Health District throughout this 
process. Please call me at 509-454-7293 if you have any questions or if I may be of additional 
assistance. 

Sincerely, 

~on~ 
Hydrogeologist 
Solid Wa~te & Financial Assistance Program 

cc: David Prosch, CDHD 
Chris Thomas, WMI 
Mark Verwiel, WMI 
Roger North, WMl 



TECHNICAL MEMORANDUM: 
CORRECTIVE ACTION DETERMINATION. 

FOR THE GREATER WENATCHEE LANDFILL 

Jbis technical met;norandum ·makes the determination of the Groundwater Protection Standards 
and Background Concentration, as addressed in WAC 173-351-440(3 ). The determination uses 
the submitted sampling results from Greater Wenatchee Landfill, the "Statistical Methods for 
Groundwater Monitoring at tbe WMX Greater Wenatchee Landfill," (February 29, 1996), the 
Implementation Guidance for the Groundwater Quality Standards and, where possible, the 

· January 31, 2000, proposed methods submitted by Waste Management. Waste Management's 
proposed methods do not meet the regulatory standard in some areas. These will be discussed 
below. 

Corregtive Action Is Regui,(ed 
Analytical results indicate that the background concentration, the statistical limit and the 
groundwater protection standard have been exceeded during assessment monitoring. The 
Greater Wenatchee Landfill must complete the steps of WAC 173-351-440(6), including the 
assessment, selection and implementation of corrective measures under Ch 173-340 WAC, the 
Model Toxics Control Act. 

Groundwater Protection Standard 
Chapter 173-200 WAC. the Water Quality Standards for Ground Waters of the State of 
Washington, requires that the enforcement limit (i.e. groundwater protection standard) may not 
exceed the groundwater quality criteria. (WAC 173-200-050(3)(b)] Waste Management' s 
proposal incorrectly interprets my past comments as indicating that the groundwater quality 
criteria shall be the same as the enforcement limit. Chapter 173-200 WAC requires that the 
concept of AKART be used to determine how far below the criterion to set the enforcement 
limit/groundwater protection standard. In the following determination, I have listed the 
groundwater protection standard as less than or equal to a maxi.mum value. This is sufficient to 
determine that the levels· afthe Greater We,iatchee Landfill require corrective action under Ch 
173-340 WAC, the Model Toxics Control Act. (MTCA) 

•• ••• I• • •• • •• •• · ·: • •• • • • • ., ...... IJ • • •,• 

Background Wells _ 
Waste Management' s proposed method indicates that they wish'to include analyses· from P;in 
the background data. It appears that they h!ive results frorn one grab sample at this well take on 
12/01/1994. I have not been able to locate a record of this sample in our files, so I can not as ess 
its validity but one grab sample taken at least four years before assessment monitoring began will 
not be accepted as representative of the background chemical character of the groundwater at this 
facility. I would like to receive a copy of all of the information related to this sample, including 
field notes, so that we are working from the same information. No Volatile Organic Chemical 

(VOC) results from P-7 were provided. 
' ' 

WAC 173-351-430(2), Background data development, requires a minimum of eight indepe,ndcnt 
samples collected within the first year for background data development. This require~ent has 
been discussed with Mr. Michael Peterson, formerly of Waste Management, in relation to 

Greater Wenatchee Landfill 
Comctive Action Detcnnlnation 

TM-I February 3, 2000 



beginning to use P-7 as a background well. The Greater Wenatchee Landfill has been in 
assessment monitoring for more than one year. If Waste Management wanted to use P-7, they 
had ample opportunity. It is too late for the current determinatioh. The background wells are 
MW-5 and MW-6. If Waste Management wishes to use P-7 for future background discussions, I 
suggest that they immediately begin collecting sufficient background data to be representative. 
(i.e. Eight samples for the Appendix I constituents collected within the first year, no less than 
one month apart. [WAC 173-35 J-430(2)]) 

Egablishing Groundwater Protection Standards for cis~l.2-Dichloroethene and 
Dichloroflouromethane . . 
WAC 173-200-050( 4) requires that for constituents that do not have an established criterion, the 
enforcement limit (i.e. groundwater protection standard) shall not exceed the PQL, unless clear 
and convincing evidence can be provided that a higher level will provide protection to human 
health and the environment. Waste Management indicates that they will work with Ecology ~d 
the Washington Department of Health to establish an enforcement limit/groundwater protection 
standard that meets this requirement. 

Nitrate 
Nitrate is a difficult constituent to reasonably assess using inter-well compatjsons at this facility 
due to groundwater ch.emistry differences between wells that may be natural or may have 
resulted from waste management practices. Intra-well comparisons have shown a rising trend 
and a statistically significant increase in Nitrate levels at MW-4. Tius r~sult is not likely to be 
due to natural variations and has indicated a statistically significant increase over background. 

The statistical method to be used at this facility in assessment monitoring is defined in, 
"Statistical Methods for Groundwater Monitoring at the WMX Greater Wenatchee Landfill", 
February 29, 1996. This document, as amended, defines the method to be used in assessment 
monitoring as 0 prediction limits !lS described in the inter-well comparison section." 

The background levels of Nitrate at MW-5 and MW-6 have ranged from below the PQL .of 0.05 
mg/I to 1.37 mg/1. Using tlie statistical methods described in Ecology's "Implementation 
Guidance for the Groundwater Quality Standards", April 1996, publication #96-02. and the 
landfilJ' s statistical .methods, the assessment m<:mitoring statistical -limit for Nitrate in the • 
downgradient wells will be 1.37 mg/I. At the Greater Wenatchee Landfill the background 
value for Njtrate i~ 1.37 mg/I. 

The Water Quality Standards for Groundwaters of the State of Washington,·Chapter 173-200 
WAC, sets the criterion for Nitrate in groundwater at IO mg/I. The enforcement limit (i.e. 
groundwater protection standard) may-not exceed this level. [WAC 173-200-050(3)(b)] The 
concept of AKART would be used to determine how far below this criterion to set the 
enforcement limit/groundwater pt'otection standard. Waste Management' s proposed methods 
state that the groundwater protection standard is 10 mg/1, but do n~t address AKA.RT. At the 
Greater Wenatchee Landfill, the groundwater protection standard for Nitrate is less than, 
or equal to, 10 mg/I. 

Greater Wenatchee Landfill 
Corrective Action Determination 

TM-2 February 3, 2000 



Nitrate levels have exceeded 1.37 mg/1 at all other monitoring wells at this facility during the 
assessment monitoring event. Nitrate levels at MW-1 have exceeded the groundwater protection 
standard. Due to the possible unresolved natural variation problems in this statistical 
comparison, I suggest that the corrective action detennination be based on the VOC's. Natural 
variations in growidwater chemistry should not be an issue for VOC' s. The fact that intra-well 
comparisons have shown a statistically significant increase in Nitrate at MW-4, indicates that 
some groUIJdwater effects have occurred. Nitrate levels at MW-4 have remained below l O mg/1. 
Nitrate levels at MW-1 have not shown an intra-well statistically significant increase. · 

VOLATILE ORGANIC COMPOUNDS {YOC} 

Constituent Back- Statistical Growidwater MW-2A MW-2A 
ground Limit Protection Standard Above Above 

OWPS Back ound OWPS 
1 1-Dichloroethene I.Ou <or= I.Ou YES YES 
Tetrachloroethene l.0u <or= 0.8 u YES YES 

1,1-Dichloroeth.ane 
The backg.rowid level of 1,1-Dichloroethane at MW-5 and MW-6 has remained below the PQL 
of 1 ug/J during each of the assessment monitoring events. At the Greater Wenatchee 
LandfUJ, the background value for 1,1-Dichloroethanc is 1 ug/J. (See section 6.3.3.2 of 
"Implementation Guidance for the Groundwater Quality Standard~". April 1996, publication 
#96-02.) Waste Management's proposed methods indicate that the PQL should be used as the 
background con~entration for all VOC's. Using the statistical methods described in the above 
Ecology Implementation Guidance and the .. Statistical Methods for Groundwater Monitoring at 
the WMX Greater Wenatchee Landfill'', February 29, 1996, the assessment monitoring statistical 
limit for 1, 1-Dichloroethane in the downgradient wells will also be 1 ug/1. 

The Water Quality Standards for Gr.oundwaters of the State of Washington, Chapter 173-200 
WAC, sets the criterion for· 1 tl-Dichoroethane in groundwater at l ug/1. The enforcement limit 
(i.e. groundwater pf?tection standard) may not exceed this level. [WAC l 73-200-050(3)(b)] The 
concept of AKART would be used to determine.how far·-below this criterion to set the 
enforcement ~it/groundwater protection standard. Waste Management' s proposed methods 
state that the groundwater protection standard is. 1.0 ug/1 but do not address AK.ART. At the 
Greater Wenatchee Landfill, the groundwater protection standard for 1,1-Dichloroetbane 
is less than or equal to 1 ug/1. 

At MW-2A, the constituent I , l•Diohlorocthane has been detected duriug assessment m.onitori.ng 
at levels ranging from 1.5 ug/1 to 3.6 ug/1, or at an average level of 2.7 ug/1. The analytical 
results for 1,1-Dichloroethane at MW~2A have exceeded the background level, the 
statistical limit and the groundwater protection standard. 

Greater Wenatchee Landfill 
Corrective Action Determination 

TM-3 February 3, 2000 



Tetrach19roethene . 
The background level ofTetrachloroethene at M'W-5 and MW-6 has remained below the PQL of 
1 ug/1 .during each of the assessment monitoring events. At the Greater Wenatchee Landfill, 
the background value for Tetrachloroetbcne is 1 ug/1. (See section 6.3.3.2 of "Implementation 
Guidance for the Groundwater Quality Standards", April 1996, publication #96-02.) Waste 
Management's proposed methods indicate that the PQL should be used as the background 
concentration for all VOC's. Using the statistical methods described in the above Ecology 
Implernentation Guidance and the "Statistical Methods for Groundwater Monitoring at the WMX 
Greater Wenatchee Landfill", February 29, 1996; the assessment monitoring statistical limit for 
Tetrachloroethene in the downgradient wells will also be I ug/1. 

The Water Quality Standards for Groundwate~ of the State of Washington, Chapter 173-200 . 
WAC, sets the criterion for Tetrachloroethene in groundwater at 0.8 ug/1. The enforcement limit 
(i.e. groundwater protection standard) rnay not exceed this level. [WAC 173-200-050(3 )(b )J The 
concept of AKAR T would be used to determine how far below this criterion to set the . 
enforcement limit/groundwater protection standard. Waste Management' s proposed methods 
state that the groundwater protection standard is 0.8 ug/1. At the Greater Wenatchee Landfill, 
the groundwater protection standard for Tetrachloroethene is Jess than or equal to 0,8 ug/1. 

At MW-2A, the constituent Tetrachloroethene bas been detected during assessment monitoring 
at levels ranging from 1.1 ug/1 to 2.9 ug/1, or at an average level of 2.0 ug/1. The analytical 
results for Tetracbloroethene at MW-2A have exceeded the backgx-ound level, the statistical 
Jimit and the grou.ndwater protection standard. 

Greater Wer,atchce Landfill 
Corrective Action Determination 

TM-4 February 3, 2000 



February 14, 2000 

Mr. Randy Phillips 
Chelan-Do~glas Health District 
P.O. BOX429 
Wenatchee, WA 98807-0429 

GREATER WENATCHEE REGIONAL LAl'\IIDF 
AND RECYCLING FACILITY 
A WASTE M A NAGEMliN T COMPANY 

P.O . Box 2963 
Wenatchee, WA 98807-2963 
(509) 884-2802 
(509) 884-3724 F~x 

Subject; Independent Corrective Action - Greater Wenatchee Regional Landfill, East 
Wenatchee, Washington 

Dear Mr. Phillips: 

Waste Management, Inc. (WMI), as owners and operators of the Greater Wenatchee 
Regional Landfill, is proceeding with an "Independent Corrective Action" program in 
accordance with WAC l 73-340-120(8)(b). WMI wilJ continue to work closely with the State 
ofWas'1ington Department of Ecology (DOE) and Chelan-Douglas Health District (CDHD) 
throughout this process to promote the effective and timely outcome of this matter. 

WMI is in the process of developing a schedule for completing the tasks outlined in WAC-
351-440(6), including the assessment, selection, and implementation of corrective measures 
as required by WAC 173-340, the Model Toxics Control Act. WMI wil] provide DOE a~d 
CDHD with the schedule of upcoming tasks within the next few weeks. 

If you have any questions, or ifl can be of further assistance, please call me at (509) 884-
2802. 

CC: John Storman 



• ST-'TE Of WASHINGTON 

DEPARTMENT OF ECOLOGY 
TS West Yaldr,:,.f,, Suit~ 200 • Y11ltima, W•sMngton !IB902-J4S:Z· • (509) S7S-24'10 

February 24, 2000 

Mr. Randy Phillips 
Chelan-Douglas Health District 
P. 0 . Box 429 
Wenatchee, WA 98807 

' 

Re: Greater Wenatchee Landfill Groundwater Protection Standards and Independent 
Corrective Action. 

Dear Mr. Phillips: 

This letter responds to. two documents-.. sent' by. Chris Thom~~f Waste.1Management,;-each.is 
dated February 14, 2000· but each'.was-received by .fax: on February 17; .2000. · Fiist, .J will 
-respond to.the proposed groundwatertiprot~tion -standards for dichloro.c!tifluoromethane and · 
cis-1,2-dichloroethene~ · This it.followed. by".SO.me .cODiments-on Waste- Managei:nene s:: statement 
of intent to proceed with'an-Independelit Conec:tive.Actionunder. Chapt.er 173..iS.40-WAC, the. 
Model.Toxics Control Act Cleanup Regulations (MTCA). 

GroundwateT Protection Standards. 
I have reviewed the proposed groundwater protection standards using the risk based ' 'Method B" 
groundwater cleanup levels prescribed. under MTCA and in consultation with Mr. Chris 
McCQord of the W~hington. Departmen~ of H~tb. My review verifies that f:be propose~ 
groundwater. protectJon standards meet· the reqwrements of the State_ of Washington. I / · ~ 
recommend that tbe.Chelan-Douelas Health District approve the following greundwltter 
protection.standards as proposed by Wa.,te Management• 

Constituent . ' • Otoundwater Protection Standard 
Dichlorodifluoromethane 390 ug/1 
cis-C2-Dichloroethene 61 ug/1 

TO' date, the levels of Dithloroditiuorom~tba-ne and ci.9-1,2-Dichloroethene detected· in 
lab·or-atory analyses from gro1111dw1t:ter samples. collected at the-Greater'Wenatchee: 
Landfill have remained below·tbese. groundwater pr,otectfon standards. : · 

~- 0 



Mr. Randy Phillips 
February 24, 2000 
Page.2 · 

Even ~ough I have recommended their approval, I must point out that the proposed groundwater 
protection standards were not derived using the methods prescribed by the State of Washington 
or those described in Mark Verwiel's January 31 , 2000 letter. That letter smted. "In accordance 
with WAC 17J-200-050( 4)(b ), WM! is proposing to develop alternative GWPS for these 
c-ompounds whlch will provide protection to human health and the environment. These 
alternative concentrations will be determined in consultation with DOE and the. State of 
Washington Department of Health, and WMI is requesting guidance on development of these 
criteria." 

It does not appear-.that the preparation of this proposal included any inquiries to the Departments 
oftiealth or Ecology. The proposal appears to be based solely upon documents published by the 
federal Enviro.nmental Protection Agency (EPA). The standards of the.State ofWashlngton 
should be used for all risk based determinations at this facility. The risk based standards 
prescribed in the State of W asbington are in many cases more protective of human h.ealth and the 
environment than those prescribed by the EPA. 

IQdepcndent Cleanup Action , 1, . 

I am:vcry pleased that Waste Management•s ·Feb~ 14~ 2000 letter v.erifi:J!d. their. il).te:nt to ·. 
move forward w.ith an independent cleanup action .. I bclieve.-thatthis Mll.alla.w for,:tbe·mgst 

. rapid and· cost effective implementation-ofre:m~dial measurest ··The-Department of:Ecology ~ 
c;ontinue·to be:a:v.ailable to review, provid~ comm.ents:and recemm:.endations .. oB BIJ,Y.':'.submitted; 
plans. · I enco1:ll'agc W'dSf.e: Management to coatinue'to·Work·cl(>Sely·with Ecology and the Health 
District throughout this process. .. 

I believe that we all agree that the installation of a final cover and gas collection systcin on the 
unlined portions of the landfill will help to reduce .or prevent additional groundwatei,­
contamination-. I suggest that this work proceed; as an "Interim Action" as described in WAC 
173-340-430 .. An. interim action may occur anytime-during the cleanup process [WAC ~-340-
430(3)(a)]. The installation of an adequate final cover and gas-collection system wilbdi~e the 
threat to human health and the environment by eliminating or substantially reducing the p6te,ntial 
pathways for exposure. It will be consistent with the fin.al cleanup· action and will not .foreclose 
reasonable alternatives for the final cleanup action. The facility's current permit requires the 
closure of these unlined portions by November 'I. 2000. Nothing in MTCA will pre"Vent Waste 
Management from meeting this requirement. 

Although I am very pleased about Waste Management's intent to proceed with' an independent 
cleanup, I must point out that if necessary the Department of Ecology will step in and require 
remedial action under an Agreed Otder~ Consent Decree or Enforcement. Order: I cannot set 
required goals ot deadlines for an independent cleanup beyond those included in. the regula~on, 
but·failure to meet the facility's permit requirements or to move forward in the coming months 
~th the ne~essary groundwater investigative worlc will make it very likely that Ecology will step 
m and n:qwre an order or decree . I hope not to proceed down this pQth, · 

• 

·/ ., 



Mr. Randy Phillips 
February 24, 2000 
PageJ 

I recommend that we all attempt to maintain and improve our level of communication. A clear 
understanding of each of our goals, intentions and needs will only help to move the cleanup 
forward as quickly as possible. I will be happy ~o continue to provide assistance, ver~al and/or 
in writing, as the need arises. Please call me at 509-454-7293 if you have any-questions. 

Sincerely, 

~on~ 

I\ ;, •. • 

Hydro geologist 
Solid Waste & Financial Assistance Program 

cc: David Prose~ CDEID 
Chris Thomas, WM.I 

· ,· ·' ,Mark Verwiel; ·WMI 
1&16Ubai511!14 ~FR 

"· .=· 
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APPENDIX B 

MONITORING WELL MW-11 INSTALLATION REPORT (EMCON, 
SEPTEMBER 2004) 



• Sh~ - EMCON/OWT, Inc. 

EMCON/OWT, Inc. 

10300 SW Nimbus Avenue 
Suite 8 , Building P 

Portland, OR 97223-4345 
503.603.1000 

Fax: 503.603.1001 

• 

Mr. Roger B. North, P.E. 
Waste Management, Inc. 
5200 SW Macadam Ave., Suite 270 
Portland, OR 97201-3834 

September 9, 2004 
Project # 842544-08002004 

Re: Monitoring Well MW-11 Installation Report, Greater Wenatchee Regional Landfill, 
East Wenatchee, Washington 

Dear Roger: 

This report, prepared by EMCON-OWT, Inc. (EMCON: Portland, Oregon), on behalf of 
Waste Management, Inc. (WM), documents the drilling, installation, development, and 
surveying of monitoring well MW-11 at the Greater Wenatchee Regional Landfill (GWRL), 
in East Wenatchee, Washington. MW-11 was installed to further assess the extent of volatile 
organic compounds (VOCs) in groundwater downgradient of MW-07 (see Figure 1). 
Monitoring well MW-11 was sampled in July 2004. As discussed in the second quarter 2004 
monitoring report (EMCON, 2004a1

) previously submitted to the Washington Department of 
Ecology (WDOE) and Chelan-Douglas Health District (CDHD), no VOCs were detected in 
MW-11. The analytical results for the groundwater sample collected from MW-11 are 
contained in the previous submittal, and are not included here. 

The installation of the monitoring well MW-11 and its proposed location was recommended 
in a report submitted to the WDOE and CDHD on May 4, 2004 (EMCON, 2004a). The May 
2004 report presented analytical results of gas and groundwater samples collected in the first 
quarter 2004 as part of WM's agreement with the WDOE under the State of Washington 's 
Model Toxics Control Act (MTCA) to investigate the source and extent of VOC impacts to 
site groundwater. The WDOE and CDHD verbally approved the location and installation at 
meeting on June 9, 2004. 

Monitoring well MW-11 was drilled and installed consistent with the methods used for 
installing monitoring well MW-07 (EMCON, 2004b2

), as well as for the other monitoring 

1 EMCON. 2004a. Letter (re: Second quarter 2004 environmental monitoring report: Greater Wenatchee 
Regional Landfill, East Wenatchee, Washington) to R. North, Waste Management, Inc., Portland, Oregon, 
from J. Davendonis and L. Caruso, EMCON/OWT, Inc., Portland, Oregon. September 2. 

2 EMCON. 2004b. Letter (re: Analytical results of gas and groundwater samples collected in first quarter 2004 
for MTCA groundwater investigation: Greater Wenatchee Regional Landfill, East Wenatchee, 

MW-J 1 Jost•ll•tioo rrpott ,a20SQ4) 

A Shaw Group Company 



Mr. Roger North 
September 8, 2004 
Page2 

wells (MW-08, MW-09, and MW-10) installed during the additional hydrogeologic 
characterization investigation performed in 2003, as describe in subsequent sections. MW-11 
was designed, constructed, and developed, consistent with WAC 173-160 "Minimum 
Standards for Construction and Maintenance of Wells" and standards specified in WAC 173-
405-5. 

DRILLING AND INSTALLTION OF MONITORING WELL MW-1 1 

Monitoring well MW-11 was drilled and installed from June 14 to 24, 2004, by Tacoma Pump 
Drilling Company, Inc. (TPDC) of Graham, Washington. Before drilling was initiated, utility 
locates were conducted by the public utility locators, and TPDC filed a notice of intent to 
construct a monitoring well (notification number 62679) with the WDOE. 

The exploratory boring for MW-1 l was advanced and the monitoring well installed using a 
Foremost (Barber) DR-24HD dual-rotary drill rig operated by TPDC. The Barber air-rotary 
drilling method used a temporary 8-inch-inside-diameter welded steel casing with a 9.5-inch 
outside diameter cutting shoe that spins as the casing is advanced. Drilling was accomplished 
using a 6¾-inch tri-cone drill bit and by the cutting action of shoe welded to the casing. 

Subsurface stratigraphy was interpreted from cuttings collected during the drilling of the 
borehole. Discharged cuttings were monitored nearly continuously during borehole 
advancement. A grab sample was collected and bagged at 10-foot intervals. A Washington­
registered hydrogeologist logged materials encountered during drilling, using standard 
logging procedures. Data on soil and rock types, such as bedding, structure, moisture content, 
grain size, color, consistency, hardness and weathering were recorded on geologic logging 
forms. The exploratory boring log for MW-11 is attached. 

To prevent downhole contamination, soil boring and sampling equipment, including casings, 
drill rods, and samplers, were cleaned with potable, high-pressure hot water before use. Air 
was filtered after it has moved through the compressor and before being forced into the 
borehole. 

The monitoring well was constructed with 4-inch diameter schedule 80 polyvinyl chloride 
(PVC) flush thread casing and screen connected with O-rings-fitted joints. The monitoring 
well was constructed inside the temporary steel casing used to advance the borehole. The 
steel casing was incrementally withdrawn as the annular materials for the well were added. 
The screen is approximately 19.5-feet long with 0.010-inch factory machine-cut slots. One 
centralizer was installed at the top and bottom of the screen within the sand pack interval and 

Washington) to R. North, Waste Management, Inc., Portland, Oregon, from D. Higgins and L. Caruso, 
EMCON/OWT, Inc., Portland, Oregon. May 4. 

MW-I I Installation report (090804) Shaw EMCON/OWT 
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Mr. Roger North 
September 8, 2004 
Page3 

every 40 feet above the screen to the ground surface. Casings, screens, couplings, caps, and 
centralizers used to construct the monitoring wells were new. The annular space around the 
screen and approximately 2 feet above the top of the screen was filled with clean, I 0-20 
graded silica sand. 

A filter pack seal constructed immediately above the filter pack consisted of a layer of 20-40 
gradation silica sand approximately 2-feet thick, overlain by a 6-foot-thick seal of bentonite 
chips. The bentonite-chip seal was allowed to hydrate for approximately two hours before the 
annular grout seal was placed. The remaining annular space was filled with a high-solids (30-
percent) bentonite slurry (grout seal). The grout seal was mixed to a weight equal to or 
greater than 9.5 pounds per gallon in a portable grout plant. The grout seal was pumped into 
the annular space through a tremie pipe constructed of new schedule 80 PVC, lowered to just 
above the bentonite-chip seal. The tremie pipe and temporary steel casing was withdrawn as 
the bole was grouted. 

The grout batches were weighed with a Baroid, Inc. mud scale. The theoretical volume of 
grout required was calculated as 2.85 gallons per foot (approximately 1,211 gallons total) and 
approximately 2,306 gallons were actually used. Within the landslide deposits, the volume of 
grout used was close to the theoretical volume. However, the volume of grout used within the 
sand deposits was much greater than theoretical volume and is likely due to the relatively high 
permeability of the sand deposits. Overall, the volume of grout used to fill the borehole 
annular space was close to twice the theoretical amount required based on volumes calculated 
from the borehole and well casing diameters, which is consistent with the volumes of grout 
used for the installation of monitoring wells MW-07, MW-08A, MW-09A, and MW-10. 

An above ground lockable steel protective casing was installed over the PVC well casing and 
secured in a concrete pad. Three steel protective posts were installed around the well pad. 
The well construction diagram for MW-11 is attached. 

SURVEYING 

Landline Surveyors, of Leavenworth, Washington ( a Washington registered professional land 
surveyor) surveyed the new monitoring well. The ground surface at the wellhead and the top­
of-casing elevations (at an inscribed mark) were surveyed to an accuracy of 0.01 foot based 
on the North American vertical datum of 1988. Horizontal coordinates were surveyed to an 
accuracy of 0.5 foot relative to state plane coordinates consistent with the current site 
practices. Survey results are shown on the attached monitoring well construction diagram . 

MW-I I Installation report (090804) Shaw EMCON/OWT 



Mr. Roger North 
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DEVELOPMENT 

The new monitoring well was developed on July 12 and 13, 2004 by pumping and surging. 
TPDC installed an electric submersible pump and pumped the well for approximately 2 hours 
at a rate of approximately 6 gallons per minute on July 12. TPDC pumped the well for an 
additional hour on July 13 before removing the pump. A total of 960 gallons of water were 
purged from the well during the development process. Field parameters, including specific 
conductance, pH, temperature, and sediment content were measured during development and 
recorded on a well development field sheet (attached). The well was considered developed 
when the discharge water was visibly free of sediment and when the field parameters had 
stabilized to within 10 percent of the previous measurement. 

PUMP INSTALLATIOIN 

A new dedicated QED™ bladder pump was installed in the well on July 16, 2004 to 
accommodate routine groundwater quality monitoring using the low-flow purging method, 
consistent with the method used for sampling the other site monitoring wells as approved by 
the WDOE and CDHD. 

Please contact EM CON if you have questions or require additional information. 

Sincerely, 

EMCON/OWT, INC. 

~~t~G 
Senior Hydrogeologist 

Louis Caruso, .G. 
Hydrogeology Program Manager 

Attachments: Figure 1, Monitoring Well Locations 
Exploratory Boring Log for MW-11 
Monitoring Well MW-11 Well Construction Diagram 
Notice ofintent to Construct a Monitoring/Resource Protection Well 
Washington State Resource Protection Well Report 
Well Development Form 

cc/att: Jim Obereiner, WM 
Ted Woodard, WM 
Martin Anthis, WM 
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PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

SAMPLE 

METHOD 

RECOVERY BLOWS 

(feet) PER 

LOG OF EXPLORATORY BORING 
Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

:,: ,_ "' WELL LITHO-
w 
ir DETAILS LOGIC 

BORING NO . 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 
DESCRIPTION 

MW-11 
1 of 23 
1230.50 
456.0' 
6/16/04 
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0 t o 20.0 feet: S IL TY SAND (SM); brown (10YR 4/3); 15 
to 20 percent nonplastic fines; 80 to 85 percent fine to 
medium (5:1 F:M) subrounded sand; moist (irrigation 
from apple tree orchard). 

@ approximately 4.0 to 8.0 feet: 1 to 3 percent fine gravel 
(4.75 mm to ½-inch) . 

: • · @ 7.0 feet: moist; brown as above. 
... . . ·.• 
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@ 10.0 feet: sand is rounded to subrounded, 0.4 to 1 mm, 
approximately 10 to 15 percent fines . 

@ 12.0 to 315 .0 feet: drilling dry . 

Boring advanced with temporary 8-inch I.D. (1f2-inch well) welded steel casing with a 9.5-inch 0 .0. 6 
shoe and a 6 3/4-lnch tri-cone bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously Sli 
and an archived bagged sample collected every 10 feet. A4-inch PVC monitoring well was constructed aw·· EMCON/OWT, INC. 
in the boring (see well construction diagram for details). wASTEM.gds:3.8131/04.WASTEM ... 842544.0800-2004 



LOG OF EXPLORATORY BORING 
PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

SAMPLE 

METHOD 

RECOVERY 

(feet) 

BLOWS 

PER 

6-INCHES 

(N-COMP) 

WELL L ITHO-

DETAILS LOGIC 

COLUMN 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

MW-11 
2 of 23 
1230.50 
456.0' 
6/1 6/04 

20.0 to 86.0 feet: SAND (SP); light olive brown to olive 
brown {2.5Y 5/3 to 4/3); 10 to 15 percent fines; 85 to 
90 percent fine to medium sand (0.4 to 1 mm, 

25 - -lHt 

30 ~ .IMt 

35 - -JIU 
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30 percent of sand >0.7 mm); slightly coarser sand than 
above; trace mica; damp. 

1-----'-----'-----'--- 4Q-1-Ll'l~ --11--~'--'...-L-------------------------I 

REMARKS 
Boring advanced with temporary 8-inch I.D. (1/2-inch well) welded steel casing with a 9.5-inch O.D. ~ 
shoe and a 6 3/4-inch tri-cone bn using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously Sli 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed aw·· EMCON/OWT, INC. 
in the boring (see well construction diagram for details). 

WASTEM.gds:3.8/31/04.WASTEM ... 842544.0800-2004 
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PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

SAMPLE RECOVERY BLOWS 
METHOD (feet) PER 

LOG OF EXPLORATORY BORING 
Waste Management, Inc . 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

<1> WELL LITHO• 
w t DETAILS LOGIC 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 
DESCRIPTION 

6-INCHES 

{N-COMP) 
: COLUMN 

"' 

20.0 to 86.0 feet: SAND (SP) ; continued. 

@ 42.0 feet: trace coarse sand. 

MW-11 
3 of23 
1230.50 
456.0' 
6/16/04 

@ 48.0 to 50.0 feet: 5 to 10 percent%- to 1-inch rounded 
flat gravel. 

@ 56.0 feet: trace coarse sand 3 to 4.75 mm . 

REMARKS 
Boring advanced with temporary 8-inch I.D. (1/2-inch well) welded steel casing with a 9.5-inch 0.0. ~ 
shoe and a 6 3/4-inch tri~one bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly oontinuously SL: 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was oonstructed naw·· EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WASTEM.gds:3.8/31104.WASTEM ... 842544.0800-2004 



LOG OF EXP LORA TORY BORING 
PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

SAMPLE 

METHOD 

RECOVERY 
(feet) 

BLOWS 

PER 
6-INCHES 

(N-COMP) 

WELL LIT HO-

DETAILS LOGIC 

COLUMN 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

20.0 to 86.0 feet: SAND (SP); continued. 

MW-11 
4of23 
1230.50 
456.0' 
6/16/04 

@ 62.0 feet: 2 to 3 percent 3/4-inch fine rounded gravel. 

REMARKS 

@ 70.0 feet: mostly 0.5 to 1.0 mm subangular to 
subrounded sand. 

Boring advanced with temporary 8-inch I.D. (1/2-inch well) welded steel casing with a 9.5-inch O.D. 6 
shoe and a 6 3/4-inch tri-<:one bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously Sli 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed 8W'" EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WASTEM.gds:3.8131/04.WASTEM ... 842544.0800-2004 
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PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

SAMPLE RECOVERY BLOWS 

METHOD (feet) PER 

LOG OF EXPLORATORY BORING 
Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

"' WELL LITHO• w i DETAILS LOGIC 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 
DESCRIPTION 

MW-11 
5 of23 
1230.50 
456.0' 
6/16/04 

6-INCHES 
(N-COMP) 

2 COLUMN 
~ 

REMARKS 

20.0 to 86.0 feet: SAND (SP); continued. 
@ 80.0 feet: 3 percent fine gravels. 

86.0 to 89.0 feet: SIL TY SAND (SM); olive brown; 15 to 
20 percent silt; 80 to 85 percent fine to medium sand 
(mostly finer than above); damp. 

89.0 to 111.0 feet: SAND (SP); olive brown (2.5Y 4/3); 5 
to 10 percent non plastic fines; 90 to 95 percent fine to 
medium sand; damp. 

@ 98.0 to 110.0 feet: coarser sand. 

Boring advanced with temporary 8-inch 1.0. (1/2-inch well) welded steel casing with a 9.5-inch 0 .0 . ~ 
shoe and a 6 3/4-inch tri-cone btt using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously Sli 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed aw·· EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WA.STEM.gds:3.8/31/04.WASTEM ... 842544.0800-2004 



LOG OF EXPLORATORY BORING 
Waste Management, Inc. PROJECT NAME 

LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 

MW-11 
6 of23 
1230.50 
456.0' 
6/16/04 

SAMPLE 

METHOD 

RECOVERY 

(feet) 

REMARKS 

Craig Fanshier, R.G. 

BLOWS 

PER 

6-INCHES 

(N-COMP) 

WELL LITHO-

DET AILS LOGIC 

COLUMN 

DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

89.0 to 111 .0 feet: SAND (SP); continued. 
@ 100.0 feet: trace 3/8- to 1 /2-inch gravels. 

@ 104.0 feet: trace fine gravel; 5 percent coarse sand (3 to 
5 mm) . 

@ 108.0 feet: trace angular gravel (1/2-inch by 3/4-inch). 

111 .0 to 113.0 feet: SIL TY SAND (SM); light olive brown 
(2.5Y 5/3); 20 to 30 percent nonplastic fines; 70 to 
80 percent fine to medium sand; damp. 

113.0 to 138.0 feet: SAND (SP); olive brown; 10 to 
15 percent nonplastic fines; 85 to 90 percent fine to 
medium sand; damp. 

Boring advanced with temporary 8-inch I.D. (1/2-inch well) welded steel casing with a 9.5-inch O.D. ~ 
shoe and a 6 3/4-inch tri-cone bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously Sfi 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed aw·· EMCON/OWT, INC. 
In the boring (see well construction diagram for details). WASTEM.gds:3.8/3Ml4.WASTEM ... 842544.0800-2004 



• PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

SAMPLE 

METHOD 

RECOVERY BLOWS 

(feet) PER 

LOG OF EXP LORA TORY BORING 
Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

v, WELL LITHO-
w 
i[ DETAILS LOGIC 

BORING NO. 
PAGE 
APPROX.GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

MW-11 
7 of 23 
1230.50 
456.0' 
6/16/04 

6-INCHES 

(N-COMP) 

,: ... 
a.. 
w 
0 ~ COLUMN 

~ 

REMARKS 

113.0 to 138.0 feet: SAND (SP); continued. 

@ 123.0 feet: medium sand. 

@ 125.0 feet: trace fine gravel. 

@ 128.0 feet: mostly fine to medium sand with 15 percent 
non plastic fines. 

@ 130.0 feet: trace gravel. 

@ 134.0 feet: trace (5 to 8 percent) gravel with fine to 
coarse sand. 

@ 136.0 feet: gravels have a SIL TY SAND coating with 20 
to 35 percent low plasticity fines with mica . Gravels are 
mostly angular with some rounded corners (not from drill 
bit); some sta ining or weathering on some surfaces. 

138.0 to 142.0 feet: SIL TY SAND (SM); light olive brown 
(2.5Y 5/3); 20 to 30 percent nonplastic fines; 70 to 
80 percent fine to med ium sand ; damp. 

Boring advanced with temporary 8-inch 1.0. (1/2-inch well) welded steel casing with a 9.5-inch 0 .0 . ~ 
shoe and a 6 3/4- inch tri-<:one bn using a Foremost OR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously $Ji 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed aw·· EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WASTEM.gds:3.Bl31.o4.WASTEM ... 842544.0800-2004 



PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

SAMPLE RECOVERY BLOWS 

METHOD (feet ) PER 

LOG OF EXP LORA TORY BORING 
Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

WELL LITHO• 
DETAILS LOGIC 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 
DESCRIPTION 

MW-11 
8 of 23 
1230.50 
456.0' 
6/16/04 

6-INCHES 

(N-COMP) 
COLUMN 

REMARKS 

138.0 to 142.0 feet: SIL TY SAND (SM) ; continued. 

142.0 to 171.0 feet: SAND (SP); olive brown; 10 to 
15 percent nonplastic fines; 85 to 90 percent fine to 
medium sand; damp. 

@ 145.0 feet: trace gravels. 

@ 148.0 feet: fine to medium sand (0 .2 to 1 mm, mostly 0.4 
to 0.6 mm). 

@ 154.0 feet: medium sand. 

@ 159.0 feet: fine to medium sand. 

Boring advanced with temporary 8-inch I.D. (1/2-inch well) welded steel casing with a 9.5-inch O.D. 
shoe and a 6 3/4-inch tri-<:0ne btt using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed 
in the boring (see well construction diagram for details). 

~ Stiaw·· EMcoN1owr, INc. 
WASTEM.gds:3.8131 /04. WASTEM ... 842544.0800-2004 
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PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

SAMPLE RECOVERY BLOWS 

METHOD (feet) PER 

LOG OF EXP LORA TORY BORING 
Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

en WELL LITHO• w 
'it_ DETAILS LOGIC 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

MW-11 
9 of23 
1230.50 
456.0' 
6/16/04 

8-INCHES 

(N-COMP) 

2 COLUMN 
~ 

REMARKS 

142.0 to 171 .0 feet: SAND (SP); continued. 
@ 160.0 feet: fine to coarse sand, trace gravel. 

@ 165.0 feet: trace gravels. 

@ 168.0 feet: trace gravels. 

@ 169.0 to 171.0 feet: slightly coarser sand, up to 2 mm. 

@ 171.0 feet: cobble in medium to coarse sand. 

171.0 to 180.0 feet: SAND WITH SILT (SP-SM); olive 
brown; 15 percent non to low plasticity fines; 75 to 
80 percent poorly sorted, subangular to rounded, fine to 
coarse sand; 5 to 10 percent fine to medium subangular 
gravel (basalt); damp. 

@ 178.0 feet: 5 to 10 percent fine to medium subangular 
gravel (basalt) . 

Boring advanced with temporary 8-inch I.D. (1/2-inch well) welded steel casing with a 9.5-inch O.D. 6 
shoe and a 6 3/4-inch tri-<:one bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously Sfi 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed aw·· EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WASTEM.Qds:3.8/31/04.WASTEM ... 842544.0800-2004 



LOG OF EXPLORATORY BORING 
PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

SAMPLE 

METHOD 

RECOVERY 

(f eet) 

BLOWS 

PER 

8-INCHES 

(N-COMP) 

WELL LITHO-

DET AILS LOGIC 

COLUMN 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

MW-11 
10 of 23 
1230.50 
456.0' 
6/16/04 

180.0 to 261.0 feet: SAND (SP); olive brown (2.SY 4/30); 
10 percent non to low plasticity fines; 90 percent poorly 
sorted fine to medium (0.1 to 1 mm), subrounded to 
rounded sand; damp. 

@ 189.0 feet: trace 1/2- to 3/4-inch angular gravel. 

REMARKS 
Boring advanced with temporary 8-inch I.D. (1/2-inch well) welded steel casing with a 9.5-inch 0 .0 . 6 
shoe and a 6 3/4-inch tri-<:one bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously SIL: 
and an archived bagged sample collected every 10 feet. A4-inch PVC monitoring well was constructed naw·· EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WASTEM.gds:3.8/31/04.WASTEM ... 842544.0800-2004 
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PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

SAMPLE 

METHOD 

RECOVERY BLOWS 

(feet) PER 

LOG OF EXPLORATORY BORING 
Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

<t> WELL LITHO-
w ;r DETAILS LOGIC 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

MW-11 
11 of 23 
1230.50 
456.0' 
6/16/04 

6-INCHES 

(N-COMP) 

:,: ... 
a.. 
w 
C ~ COLUMN 

~ 

REMARKS 

180.0 to 261.0 feet: SAND (SP); continued. 

@ 201 .0 feet: fine to medium sand , trace (<1 to 3 percent 
fine gravel, approximately 6 mm). 

@ 210.0 feet: trace ½,- to 2-inch gravel, fine to medium sand 
(mostly quartz, feldspar, and granitic rock fragments). 

@ 215.0 feet: 10 to 15 percent non plastic fines; fine to 
medium sand (mostly <1 mm) . 

Boring advanced with temporary 8-inch 1.0. (1/2-inch well) welded steel casing with a 9.5-inch 0 .0 . ~ 
shoe and a 6 3/4-inch tri-cone bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously Sli 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed aw•M EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WASTEM.gds:3.8/31A'.l4.WASTEM ... 842544.Q800.2004 



LOG OF EXPLORATORY BORING 
PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
A ir Rotary 
Craig Fanshier, R.G. 

SAMPLE 

METHOD 

RECOVERY 

(feet) 

BLOWS 

PER 

6~NCHES 

(N-COMP) 

WELL LITHO· 

DETAILS LOGIC 

COLUMN 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

180.0 to 261 .0 feet: SAND (SP); continued. 

MW-11 
12 of 23 
1230.50 
456.0' 
6/16/04 

@ 225.0 to 226.0 feet: 10 to 15 percent nonplastic fines. 

@ 234.0 feet: changes to 5 percent nonplastic fines, 
95 percent fine to medium, angular to rounded, poorly 
sorted sand with more dark colored rock fragments 
(shale, gnessic); damp. 

@ 238.0 feet: trace gravel. 

REMARKS 
Boring advanced with temporary 8-inch I.D. (1/2-inch well) welded steel casing with a 9.5-inch O.D. 
shoe and a 6 3/4- inch tri--cone b~ using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed 
in the boring (see well construction diagram for details). 

~ Sliaw·· EMcoN1owr, INc. 
W/ISTEM.gds:3.8/31/04.WASTEM ... 842544.0800-2004 
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PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

SAMPLE RECOVERY BLOWS 

METHOD (feet) PER 

LOG OF EXP LORA TORY BORING 
Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

"' WELL LITHO-

~ DETAILS LOGIC 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 
6-INCHES 

(N-COMP) 

2 COLUMN 
~ 

180.0 to 261.0 feet: SAND (SP); continued. 
@ 240.0 feet: fine to medium sand with silt. 

MW-11 
13 of 23 
1230.50 
456.0' 
6/16/04 

@ 245.0 to 246.0 feet: 5 percent nonplastic fines; slightly 
coarser fine to medium sand. 

REMARKS 

@ 252.0 to 255.0 feet: 5 percent fine gravel. 

@ 257.0 feet: slightly coarser fine to medium sand with 
5 percent gravel. 

Boring advanced with temporary 8-inch I.D. (1!2-inch well) welded steel casing with a 9.S-inch O.D. 6 
shoe and a 6 3/4- inch tri-<:one bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously sa.: 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed naw·· EMCON/OWT, INC. 
In the boring (see well construction diagram for details). WASTEM.gds:3.8/31/04.WASTEM ... 842544.0800-2004 



LOG OF EXPLORATORY BORING 
PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

SAMPLE 

METHOD 

RECOVERY BLOWS 

(feet) PER 

Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

:c ,_ 
1h WELL LITHQ.. 
w ii'. DETAILS LOGIC 

6-INCHES 

(N-COMP) 

Q, 
w 
0 ~ COLUMN 

1/) 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DA TE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

180.0 to 261.0 feet: SAND (SP); continued. 

MW-11 
14 of 23 
1230.50 
456.0' 
6/16/04 

261.0 to 302.0 feet: SANDY SILT (ML); light olive brown 
(2.5Y 5/4); 50 to 60 percent nonplastic fines to low; 40 
to 50 percent fine sand; damp. 

REMARKS 
Boring advanced with temporary 8-inch I.D. (1/2-inch well) welded steel casing with a 9.!>-inch O.D. 6 
shoe and a 6 3/4- lnch tri-<:one bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously Sli 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed 8W"' EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WASTEM.gds:3.8/31~4.WASTEM ... 842544.0800-2004 
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LOG OF EXPLORATORY BORING 
Waste Management, Inc. PROJECT NAME 

LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 

SAMPLE 

METHOD 

RECOVERY 

(f eet) 

Craig Fanshier, R.G. 

BLOWS 

PER 

6-INCHES 

(N-COMP) 

v, WELL 
w i DETAILS 

~ 

LITHO­

LOGIC 

COLUMN 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

MW-11 
15 of 23 
1230.50 
456.0' 
6/16/04 

261 .0 to 302.0 feet: SANDY SILT (ML); continued. 

REMARKS 

@ 290.0 feet: 5 percent fine gravel, rounded. 

@ 294.0 feet: 10 to 25 percent rounded fine gravel. 

@ 295.0 feet: 25 percent fine to medium gravel. 

Boring advanced with temporary 8-inch I.D. (1/2-inch well) welded steel casing with a 9.5-lnch O.D. 6 
shoe and a 6 3/4-inch tri-<:one bit using a Foremost DR-24 HD dual-mtary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously 51.: 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed n8W'" EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WASTEM.gds:3.8/31/04.WASTEM ... 842544.0800-2004 



PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

SAMPLE RECOVERY BLOWS 

METHOD (f eet) PER 

LOG OF EXPLORATORY BORING 
Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

"' WELL LITHO-

~ DETAILS LOGIC 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

MW-11 
16 of 23 
1230.50 
456.0' 
6/16/04 

6-INCHES 

{N-COMP) 
2 COLUMN ;,; 

REMARKS 

261.0 to 302.0 feet: SANDY SILT (ML); continued. 

302.0 to 341.0 feet: SIL TY GRAVEL (GM); olive brown 
(2.5Y 4/4); 20 to 25 percent non to low plasticity fines; 
20 to 25 percent fine sand; 50 to 60 percent½- to 3-inch 
gravels, angular, basalt, silty coating on gravel faces. 

@ 304.0 feet: color changes to light yellowish brown 
(2.5Y 6/3), drilling rate decreases significantly. 

@ 315.0 feet: hard drilling, SILTY GRAVEL with cobbles 
and boulders approximately 1- to 2-feet in diameter, 
inferred from drill action Uerky, biting into rock), and 
smooth (drilling through rock), jerky (drilling past rock). 

@ 315.5 to 320.0 feet: fast drilling, add water to clean 
cuttings out. 

Boring advanced with temporary 8-inch 1.0. (1/2-inch well) welded steel casing with a 9.5-inch 0 .0 . 0 
shoe and a 6 3/4-lnch tri-cone bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously sa.: 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed n8W'" EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WASTEM.gds:3.8131/04.WASTEM ... 842544.0800-2004 
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LOG OF EXPLORATORY BORING 
Waste Management, Inc. PROJECT NAME 

LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 

SAMPLE 

METHOD 

RECOVERY 

(feet) 

Craig Fanshier, R.G. 

BLOWS 

PER 

8-INCHES 

(N·COMP) 

v, WELL 
w ;r DETAILS 

~ 

LITHO­

LOGIC 

COLUMN 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

MW-11 
17 of 23 
1230.50 
456.0' 
6/16/04 

302.0 to 341.0 feet: SILTY GRAVEL (GM) ; continued. 

335 

REMARKS 

@ 320.0 fest: all cuttings are dark gray to black, basalt 
boulder, angular. 

@ 325.0 feet: SIL TY GRAVEL (GM); olive gray (5Y 4/2). 

@ 327.0 to 329.0 feet: basalt cobbles/boulder, damp. 

Boring advanced with temporary 8-inch 1.0. (1/2-inch well) welded steel casing with a 9.5-inch 0 .0 . ~ 
shoe and a 6 3/4-inch tri-cone bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously SJi 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed aw·· EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WASTEM.gds:3.B/31/04.WASTEM ... 842544.0800-2004 



LOG OF EXP LORA TORY BORING 
Waste Management, Inc. PROJECT NAME 

LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 

MW-11 
18 of 23 
1230.50 
456.0' 
6/16/04 

SAMPLE 

METHOD 

RECOVERY 

(feet) 

REMARKS 

Craig Fanshier, R.G. 

BLOWS 

PER 

8-INCHES 

(N-COMP) 

:c ... 
Q. 

~ 

u, WELL 
w 
;;:'. DETAILS 

~ 

LITHO­

LOGIC 

COLUMN 

DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

302.0 to 341 .0 feet: SILTY GRAVEL (GM); continued. 

341 .0 to 345.0 feet: SILT (ML); light olive brown 
{2.5Y 5/4); 50 to 70 percent nonplastic fines to low; 40 
to 50 percent fine sand; damp. 

345.0 to 456.0 feet: SIL TY GRAVEL (GM); olive brown 
{2.5Y 4/3); 20 to 25 percent non to low plasticity fines; 
20 to 25 percent fine sand; 50 to 60 percent gravel and 
cobbles {approximately 6- to 12-inch) with SIL TY SAND 
matrix; angular gravel, moderate drilling rate, broken rock 
{Talus?) or very broken basalt with vesicular basalt. 

@ 349.0 to 352.0 feet: basalt boulder. 

Boring advanced with temporary 8-lnch 1.0. (1/2-inch well) welded steel casing with a 9.5-inch 0 .0 . ~ 
shoe and a 6 3/4- inch tri-<:one bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously Sli 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed aw·· EMCON/OWT, INC. 
In the boring (see well construction diagram for details). WASTEM.gds:3.8/31I04.WASTEM ... 842544.0800-2004 
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LOG OF EXPLORATORY BORING 
Waste Management, Inc. PROJECT NAME 

LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 

SAMPLE 

METHOD 

RECOVERY 

(feet) 

Craig Fanshier, R.G. 

BLOWS 

PER 

6-INCHES 

(N-COMP) 

:x: 
>­
"­w 
a 

"' WELL w ir DETAILS 

~ 

LITHO­

LOGIC 

COLUMN 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DA TE COMPLETED 

LITHOLOGIC 

0ESC RIPTION 

MW-11 
19 of 23 
1230.50 
456.0' 
6/16/04 

345.0 to 456.0 feet: SIL TY GRAVEL (GM); continued . 

REMARKS 
Boring advanced with temporary 8-inch I.D. (1/2-inch well) welded steel casing with a 9.5-inch O.D. 
shoe and a 6 3/4- inch tri-{;one bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed 
in the boring (see well construction diagram for details). 

~ Stiaw·· EMcoN1owr, INc. 
WASTEM.gds:3.8/31/04.WASTEM ... 842544.0800-2004 



PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

SAMPLE 

METHOD 

RECOVERY BLOWS 

(feet) PER 

LOG OF EXPLORATORY BORING 
Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

0"' _, 
:::, ... 

v, WELL LITHO-

~ DETAILS LOGIC 

BORING NO. 
PAGE 
APPROX.GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 
DESCRIPTION 

MW-11 
20 of 23 
1230.50 
456.0' 
6/16/04 

6-INCHES 

(N.COMP) 

Zw~ 
0 <( 
~ :!: _, 

:r ... 
Q. 
w 
0 2 COLUMN 

~ 

385 

REMARKS 

345.0 to 456.0 feet: SIL TY GRAVEL (GM); continued. 
@ 380.0 feet: damp SIL TY GRAVEL, drilling rate increases 

some. 

@ 382.0 feet: lose air circulation. 

@ 389.0 to 394.0 feet: not a lot of cuttings return. Driller 
speculates voids between basalt gravels and small 
cobble. Sandy silt matrix on gravel cutting. 

@ 394.0 feet: trace white rock chips and red rock chips. 

@ 398.0 feet: mostly small basalt cuttings with sandy silt 
matrix. 

Boring advanced with temporary 8-inch 1.0. (1/2-inch well) welded steel casing with a 9.5-inch 0.0. ~ 
shoe and a 6 3/4-inch tri-cone b~ using a Foremost DR-24 HO dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously SJi 
and an archived bagged sample collected every 10 feet. A 4-lnch PVC monitoring well was constructed aw·· EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WASTEM.gds:3.8131 /04.WASTEM ... a42544.0800-2004 



• PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

SAMPLE 

METHOD 

RECOVERY BLOWS 

(feet) PER 

LOG OF EXP LORA TORY BORING 
Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

v, WELL LITHO· 
w i DETAILS LOGIC 

BORING NO . 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

MW-11 
21 of 23 
1230.50 
456.0' 
6/16/04 

6-INCHES 

(N-COMP) 

:c ... 
Q. 
w 
C 2 COLUMN ::; 

REMARKS 

345.0 to 456.0 feet: SIL TY GRAVEL (GM); continued. 
@ 400.0 feet: trace moisture, cuttings damp to moist. 

@ 409.0 feet: SIL TY GRAVEL (GM); olive brown 
(2.5Y 4/3); 30 percent non to low plasticity fines; 
20 percent fine sand; 60 percent fine to coarse gravel 
with cobbles approximately <8-inches. 

@ 410.0 to 413.0 feet: 3-foot boulder in silty gravel matrix, 
damp to moist. 

Boring advanced with temporary 8-inch 1.0. (1/2-inch well) welded steel casing with a 9.5-inch 0 .0 . ~ 
shoe and a 6 3/4-inch tri-cone bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously s~ , 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed naw·· EMCON/OWT, INC. 
In the boring (see well construction diagram for details). WASTEM.gds:3.6/31'°4.WASTEM. .. 842544.0800-2004 



LOG OF EXPLORATORY BORING 
Waste Management, Inc. PROJECT NAME 

LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 

SAMPLE 

METHOD 

RECOVERY 

(feet) 

Craig Fanshier, R.G. 

BLOWS 

PER 

&-INCHES 

(N-COMP) 

WELL LITHO-

DETAILS LOGIC 

COLUMN 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

MW-11 
22 of 23 
1230.50 
456.0' 
6/16/04 

345.0 to 456.0 feet: SIL TY GRAVEL (GM); continued. 
@ 420.0 feet: trace water. 

430 ~ 

435 

REMARKS 
Boring advanced with temporary 8-inch I.D. (1/2-inch well) welded steel casing with a 9 .5-inch O.D. 6 
shoe and a 6 3/4- inch tri-<:<>ne bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously Sti 
and an archived bagged sample collected every 10 feet. A 4-inch PVC monitoring well was constructed aw~ EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WASTEM.gds:3.8/31.04.WASTEM ... 842s44.oaoo-2004 
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LOG OF EX PL ORA TORY BORING 
PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY 

SAMPLE 

METHOD 

RECOVERY BLOWS 

(feet) PER 

Waste Management, Inc. 
Greater Wenatchee Regional Landfill 
Tacoma Pump & Drilling Company, Inc. 
Air Rotary 
Craig Fanshier, R.G. 

:,: ... 
"' WELL LITHO-w i DETA ILS LOGIC 

6-INCHES 

(N-COMP) 

lli 
0 2 COLUMN 

~ 

BORING NO. 
PAGE 
APPROX. GROUND ELEV. 
TOTAL DEPTH 
DATE COMPLETED 

LITHOLOGIC 

DESCRIPTION 

MW-11 
23 of 23 
1230.50 
456.0' 
6/16/04 

345.0 to 456.0 feet: SILTY GRAVEL (GM); continued. 
@ 440.0 to 450.0 feet: easier drilling. 

445 

450 

455 

@ 446.0 feet: produces approximately 5 gpm. 

@ 448.0 feet: angular basalt cuttings, trace 
siltstone/sandstone rock fragments. 

Total depth borehole= 456.0 feet. 

_ __ _._ _ __ _._ ___ .._ _ _ 60- -'------'- - -'-- --------------- - ------

REMARKS 
Boring advanced with temporary 8-inch I.D. (1'2-inch well) welded steel casing with a 9.5-inch O.D. ~ 
shoe and a 6 3/4- inch tri-<:one bit using a Foremost DR-24 HD dual-rotary drill rig and auxiliary air 
compressor. Samples for description collected from air-rotary discharge at surface nearly continuously SJi 
and an archived bagged sample collected every 10 feet. A 4-inch PVC roonitoring well was constructed aw·· EMCON/OWT, INC. 
in the boring (see well construction diagram for details). WASTEMgds:3.8/31.ll4.WASTEM ... 84254•.0800-2004 
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• ~ii: 
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DEPTI-i ABOVE ( +) OR BELOW GROUND 
SURFACE IN FEET (ELEVATION IN FEET, 
MSL) 

+1.8 (1232.3) 

0 (1230.5) . . . : 
47 (1183.5) 

424.9 (805.6) 

430.9 (799.6) 

432.5 (798.0) 

434.5 (796.0) 

454.0 (776.5) 

LOCKABLE STEEL COVER 

TOP OF PVC CASING (WATER 
LEVEL MEASURING POINT) 

1 O" DIA. WELDED STEEL CASING 

10-20 SILICA SAND 

CONCRETE \\£LL PAD, 
SURROUNDED BY 3 CONCRETE 
FILLED PROTECTIVE POSTS 

GROUND SURFACE 

BENTONITE CHIPS 

~ 1------ 4" DIA. SCH. BO PVC 
WELL RISER PIPE 

- --- 9.5" DIA. BOREHOLE 

•- ---BENTONITE CHIPS 

·- ---20-40 GRADA TlON SILICA 
SAND, FILTER PACK SEAL 

- ---10-20 GRADATION SILICA 
SAND, FILTER PACK 

.i::::::::::ir,,.,t-----4• DIA. SCH. BO PVC WITH 0.010" 
MACHINE SLOTTED WELL SCREEN 

_45_4_. 7_ (7_7_5_.B_) ________ -t-,,.. ~ .-=t----4• DIA. SCH. BO PVC 

456.0 (774.5) >·(_:.~;:~= THREADED END CAP 
-----=-- -=---------

NOT TO SCALE 

• EMCON/OWT, Inc. 

NOTE: 
CENTRALIZERS INSTALLED AT TOP AND BOTTOM OF SCREEN 
AND EVERY 40 FEET TO THE SURF ACE • 

DATE 08{31L04 
OWN JOT 
APP CQE 
REV 

PRO.ECT NO. 
842544 

FIGURE 
GREATER WENATCHEE REGIONAL LANDFILL 

EAST WENATCHEE, WASHINGTON 

CONSTRUCTION DETAIL 
OF MONITORING WELL MW-11 



-
NOTICE OF INTENT TO CONSTRUCT A · 

NotlOcatloo Number 

.u ... , ... 1·••1 
MONITORING/RESOURCE PROTECTION WELL R 62679 

9t 1 t'o'ro G ·; 
Tlri.f form 1i,1d required/us MUST 8E RECEIVED hy the Depar11,1ent of Ecology 72 

HOURS BEFORE you construct a welL 

Submit one fonn and required fee ( check or money order ONLY) for each job site. Instructions far filling out this fonn are 
printed on the back. Mill thls (orm to the Department of Jr.col , P.O. Box 5118, l,acey, WA 98S09-5128. 

NOTE: PLEASE PRINT A.LL ANSWERS. PROCES. G YOUR NOTICE OF INTENT ™Y JJE DELAYED IF ALL FIELD 
O_UTUNED IN THE BOXES AM NOT FILLED IN COMPLETELY. 

l . Property Owner ..1,.,£1.LJW:~LJ~.!Gl.C:~~~~~::X:w::Zll~~•­ Phone No. 

Address (inch.1dc city, state and zip) if.lttt,:t;z:::2rl~--- ---------------- ---- ----J 

O I-Adams, 02-AJotin, 03-BcQIIOn, 04.Chelan, OS.Clallam, O6-clao;. O7-0)lumbia, OS-Cowlitz, 09-Douatas, 10-ferry, 11 •Franklio, 12-0ad\cld, 13-Grant, 1'4-0rays 
lhrbor, B-lsland, 16-Icffcrson, (7-King, 18-Kit,,ap, 19-Kitrlw, 20·Kliclcitat, l \-1...ewis, 12-Llncofl'), 2J-Ma1on, 24-0lclnogan, 25-Pacific, 26-.Pcnd Orc:Ule, 
21•Plcrce, 28-S11n Ju~, 29-Slcagii, 30°Slca.m&11la, J J-S11ohomisb, 32°S po~anc, JJ-Sa:ve11S, 34-Thumon, 35-Wahklllc:um, 36,Walla Walla, 37-Whalcom, 
38,Whlbn&IJ, 39-Yak.rma · 

3. Print CODE NUMBER and COUN1Y NAME D / 
(e.g. 01-Ad~s) ofwell locati?n from list above (DO NOT ABll.llEVIA'tt) m .. ~ ____ o ..... Y=~-,......a"'-'-S ___________ _ 
4. Well Location; S£ J/4 ofthe S1tJ_l/4 Section f / Township d~ Range.;)) ~ clrcluN!) 

5. Approx construction start date (,-7 - CJ Lf WWM. 
___ _._ _____ ......_ ________________________ _ 

Latitude a.nd Longitude (if available) NOTE: l /4, 1/4, section, township and range are REQUIRED . 

• 

Lat De~ees ____ Lat Time 

Long Degrees _ _ __ Long Time ______ _ 

6. Well S
0

ite Street Address 1 er I ..2.o IJ.J;{.r f{J. 

Horizontal collection 
method 

[,,.J: ~~A 1 

7. Tax parcel number -----------:-----------------------------------------------------

PhoneNod2'f~-7?S;; 

License No a-'-{ '3 ;l._ 

1 
~;.END T~E ~TIRE FORM. lhe bo~o~ portion of this notice will be validated in our office and sent back to the name and 

a ess contaJne on the address label. Th1:s 1:s the proof of notJfieation. Plcl!lle fill out the portion below CAREFULLY 

~~~;~o:~~a;:::1e;h;t~'if:,c;::;::;;:;:iz~h:~~;;;mu::,e~/i~~:;;' right earner) and keep ln a safe place. Pl~se _____ .. ____ _ 
- ... . - ----- - --- -- - --- ... -- - -- - - - --- - - - - - - - - - - - - - - - ._ -- -

A.Ml of PIIY-nl: 1,10 per wdl 

.x / Nunalu!, 0/ wdb to be COIUl'1lded 011 tllis Joi, lite 

S 'ID t ()0 Total D11.e a,rd Amt E11.dosed 

RE1URN NAME AND MAILING ADDRESS 

Thu notification 1Dlllllber iou1t be 
provided to your well driller: R 6267~ 

Client N1UTic _______ _ 

Agency ValldatJon 

CJ No.- ------- -

Ct"'"V nA"' "'" ID. ,. , CA'\t \ 



• Washington State Resource Protection Well Report 

Project Name: Waste Management Inc. 
Wall Identification: MW-11 
Drilling Method: 
Rotary [&] Cable Looi D Auger D OtheQ 
Type of work: 
New Construotlon [RJ Conversion O Abandonment • 
Driller: Ma~~~1:, #2432 

Signature: ✓ -~ _,,,, V~ 
Drilling Contractor: Tacoma Pump and Drll/lng 

Protective 

Boller~ 

Monument 

I o ltt. 
To 

1 3 )tt. 

II, 
I 3 I tt. 
To 

I 431 I ft. 

FlterPack 

1 431 Jtt. 
To 

I 4ss I ft. 

• 

Mater1al 

Bentontt.. Grout m 
Bantonile Chip D 

Amount 

Screen 

454 

FIiter P11ck 
Size 10-20 
Type Silica Sand 

Start Card No.: R62679 

1 

UnlTe NoillKT 696 I 
Location T 22 R 21 E Sec 11 

SE 1/4 SW 1/4 
County: Douglas 
Address: Greater Wenatchee Regional Lanflll 

Date: 8/30/04 
Geologist: Craig Fanshler, Shaw / Em con, Inc. 

'i\!ell Loo: 

SIity sand, brown. 
Sand, olive brown. 
Send with silt, olive brown. 
Sand, olive brown. 
Sandy silt, olive brown. 
Silty gravel, olive brown. 
Slit, olive brown. 

0 
20 
171 
180 
261 
302 
341 
345 

To 

20 
171 
180 
261 
302 
341 
345 

Silty gravel, olive brown cobbles 
@ 6-12" ------ --
basalt boulder @ 349-352' 
s g.p.m.@ 446' 

Finished Depth 

Static Level 

Date Started 

Date Finished 

456 

456 jn. 

420 I tt. 
6/15/04 

7/23/04 



• ~ Stiaw·~ EMCON/OWT, Inc. 

Client: 1;J 
Project #: 

Site Name: 

Site Location: 

Cumulative 
Gallons 

• EMCON Well Development Form 

'I\IELL DEVELOPMENT FOi 

Date: 

Well 10: 

Initial DTB: 

10300 SW Nimbus Ave., Suite 8 

Portland, OR 97223 

Ph: (503) 603-1 000 

Fax: (503) 603-100 I 

Casing Volume: 

\VLMeter #: :::U(,CltLJ f 

Specific Dissolved 
Conductance Oxygen 

-,---

-

Signed: 

DTW 
(TOC) 

fi-bgs 

Silt/San d 

"-

t_sl 

Page___l_o/ __ 
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APPENDIX C 

MW-11 GROUNDWATER ANALYTICAL RESULTS 
FOR SAMPLES COLLECTED ON JULY 16 AND DECEMBER 15, 

2004 



• 

Leaders in Environmental Te~ting 

ANALYTICAL REPORT 

Project No. Site 904 

Greater Wenatchee 

Lot#: D4Gl70l91 

Final Report 
MW-11 

Reported to: 

Steve Wulf 

Waste Management, ln~. 
Greater Wenatchee 

191 South Webb Road 
East Wenatchee WA 98802 

Cc: Jason DavcncJonis 

STLDENVER 

August 6, 2004 

SEVERN 

STL Denver 
4955 Yarrow Street 
Arvada, CO 80002 

STL 

Tel: 303 736 0 100 Fax: 303 4317171 
\W✓w.stl -inc.corn 

Severn Trent Labo,aloric.!t. 1nc. 



Lot#: D4GL 70191 

Case Narrative 

Enclosed is the report- for four samples received at STL Denver laboratory on July 17, 2004. The results 
included in this repmi have been reviewed for compliance with STL 's Laboratory Qua lity Manual. The 
test results shown in this report meet all requirements of NELJ\.C and any exceptions are noted below. 

This report includes data with reporting limits (Rl.s) less than STL Denver's standard repotii ng limit. 
These data and reporting limits are being used specifically to meet the needs of this project. Note that, 
data are not customarily reported to these levels because they arc inherently less reliable and potentia lly 
less defensible than the latest industry standards require. 

Dilution factors aud footnotes have been provided to assist in the interpretation of the results. Each 
sample was analyzed to achieve the lowest possible reporting li mit within the constraints of the method. 
In some cases, due to interferences or analytcs present at concentrations above the linear ca libration 
curve, samples were diluted. For diluted samples, the reporting limits are adjusted relative to the dilution 

required. 

STL Denver utilizes lJSEPA approved methods in all annlytical work. The samples presented in this 
report were analyzed for the parameters listed on the analytical methods summaiy page in accordance 
with the methods indicated. A summary of quality control parameters is provided below. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

Quality Control Summary for Lot D4GJ 70191 

Sample Receiving 

• The cooler temperature upon receipt at the Denver laboratory was 3.3°C. 

• All sample bottles were received in acceptable condition. 

Holding Times 

• All holding times were within established control limits. 

Method Blanks 

• Dissolved Barium and Dissolved Silver Method 60 I OB were detected in the Method Blanks below 
the project established reporting limits. No co1Tective action is taken for any values in Method 
Blanks that arc below the requested reporting limits. 

• Chloride Method 300.0A was detected i.n the Meth<ld Blank above the project established reporting 
litnit, however, the requested .rep011ing limit for Chloride is below STL's standard reporting limit 
and, therefore, no eoncctive action has been taken for this ,momc;1ly. Lt must he noted that results 
reported below STVs standard reporting limits may result in false positive/fa lse negative results, less 
accurate quantitation and potential misidentification at the lower concentrations. 

• All other Method Blanks were within established control limits. 

• 



• 

I 

Lot#: D40170191 

Lahoratory Contl'ol Samples 

• All Laboratory Control Samples were within established control limits. 

Matrix Spike and Matrix Spike Duplicate (MS/MSD) 

• Due to the result concentration exccc<ling the calibration range the MS/MSD results for Chloride and 
Sulfate Method 300.0A are estimated. 

• All other Matrix Spike ancl Matrix Spike Dupl icate samples were within established control limits. 



ION BALANCE REPORT 

Lab Sample ID: D4G170191-001 

Client Sample ID: MW-11 

Percent Difference 

Total Ions (meq/L) 

SAMPLE SUMMARY 

TDS Ratio (measured/calculated) 

Calculated TDS (cations+anions, mg/L) 

Analyte 

Calcium 
Magnesium 
Potassium 
Sodium 
Ammonia as N 
Iron 
Aluminum 

Total Cations 

Analyte 

Chloride 
Sulfate 
Nitrate+Nitrite 
Carbonate Alkalinity 
Bicarbonate A lkalinity 
Hydroxide Alkalinity 
Total Alkalinity 

Total Anions 

Analyte 

Total Dissolved Solids 

ND - Not Detected 
NA - Not Analyzed 
NC - Not Calculated 

CATION ANALYSES 

ANION ANALYSES 

OTHER ANALYSES 

mg/L 

35.00 
18.00 

5.80 
16.00 

0.03 
0.03 

NA 

74.86 

mg/L 

4.10 
17.00 

3.35 
ND 

170.00 
NA 
NC 

194.45 

mg/L 

270.00 

0.28 
8.13 

1.00 

269.31 

meq/L 

1.75 
1.48 
0.15 
0.70 
0.00 
0.00 

NA 

4.08 

meq/L 

0.12 
0.35 
0.24 
ND 

3.34 
NA 
NC 

4.05 

Note: Calculations are most accurate under standard conditions. Extremes of pH or conductivity 
may lead to inaccuracy, as will high levels of cations or anions not analyzed. 

Version 1.1.0 

• 

II 

• 



EXECUTIVE SUMMARY - Detection Highlights 

D4Gl70191 

REPORTING ANALYTICAL 
PARAMETER RESOLT LIMIT UNITS METHOD 

MW- 11 07/16/04 11:20 001 

Antimony - DISSOLVED 0.75 0.60 ug/L SW846 6020 
Arsenic - DISSOLVED 1.2 1.0 ug/L SW846 6020 

, 'lf' : Cadmium - DISSOLVED 0.038 B 0.50 ug/L SW846 6020 
Lead - DISSOLVED 0.23 B 1.5 ug/L SW846 6020 
Nickel - DISSOLVED 1.2 B 10 ug/L SW846 6020 
Selenium - DISSOLVED 1.2 1.0 ug/L SW846 6020 
Iron - DISSOLVED 25 B 30 ug/L SW846 6010B 
Magnesium - DISSOLVED 18000 5000 ug/L SW846 6010B 
Sodium - DISSOLVED 16000 5000 ug/L SW846 6010B 
Barium - DISSOLVED 37 B,J 100 ug/L SW846 6010B 
Calcium - DISSOLVED 35000 5000 ug/L SW846 6010B 
Chromium - DISSOLVED 3.6 B 5.0 ug/L SW846 6010B 
Manganese - DISSOLVED 150 5.0 ug/L SW846 6010B 
Vanadium - DISSOLVED 13 B 50 ug/L SW846 6010B 
Zinc - DISSOLVED 25 20 ug/L SW846 6010B 
Potassium - DISSOLVED 5800 5000 ug/L SW846 6010B 

" 
Copper - DISSOLVED 1. 3 B 25 ug/L SW846 6010B 
Specific Conductance 410 2.0 umhos/cm MCAWW 120.1 
pH 7.9 0.10 No Units MCAWW 150.1 
Total Dissolved 270 5.4 mg/L MCAWW 160 . 1 

Solids 
Chl oride 4.1 J 0.50 mg/L MCAWW 300.0A 
Sulfate 17 5 . 0 mg/L MCAWW 300.0A 
Nitrate 3.2 0.050 mg/L MCAWW 300 . 0A 
Hardness, 150 5.0 mg/L SM18 2340B 

as CaCO3 

I 
Nitrite 0.15 0.060 mg/L MCAWW 300.0A 
Ion Balance 1. 8 % SM18 l030F & API 

Difference 
Total Anions 4.0 0 . 30 meq/L SM17 1030F & API 
Total Cations 3.9 0.10 meq/L SM17 1030F & API 
Bicarbonate 170 10 mg/L MCAWW 310 . 1 

Alkalinity 
Total Alkalinity 170 5.0 mg/L MCAWW 310.1 
Ammonia as N 0 . 030 B 0.040 mg/L MCAWW 350.1 
Ionized Ammonia 0.029 B 0.040 mg/L SM18 8010F 

FBl 07/16/04 10:45 002 

Lead - DISSOLVED 0.11 B 1.5 ug/L SW846 6020 
Silver - DISSOLVED 0 . 83 B,J 5.0 ug/L SW846 6010B 
Magnesium - DISSOLVED 31 B 5000 ug/L SW846 6010B 

• 
Barium - DISSOLVED 1.6 B,J 100 ug/L SW846 6010B 

(Continued on next page) 



EXECUTIVE SUMMARY - Detection Highlights 

PARAMETER 

FBl 07/16/04 10:45 0 02 

Calcium - DISSOLVED 
Zinc - DISSOLVED 
Copper - DISSOLVED 
Specific conductance 
pH 
Total Suspended 

solids 
Chloride 
Hardness, 

as CaCO3 
Total Anions 
Total Cations 
Bicarbonate 

Alkalinity 
Total Alkalinity 
Chemical oxygen 

Demand (COD) 

D4Gl70191 

RESULT 

24 0 B 
7.3 B 
1. 3 B 
2.3 
7.4 
45 

1.1 J 

0.86 B 

0.050 B 
0 . 020 B 
1.2 B 

1.2 B 

8 . 2 B 

.. 
REPORTING ANALYTICAL 
LIMIT ~UN_ I_T_S ___ M ~=E~TH=OD=--------

5000 ug/L SW846 6010B 
20 ug/L SW846 6010B 
25 ug/L SW846 6010B I 2.0 umhos/cm MCAWW 120.1 
0.10 No Units MCAWW 150 . 1 
3.0 mg/L MCAWW 160.2 

0.50 mg/L MCAWW 300.0A 
5.0 mg/L SM18 2340B 

0.30 meq/L SM17 1030F & API 

0 . 10 meq/L SMl? 1030F & API 

10 mg/L MCAWW 310.1 

5.0 mg/L MCAWW 310.1 
10 mg/L MCAWW 410.4 

• I 
I 

.. 
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PREPARATION MEfflODS SUMMARY 

D4G170191 

PREPARATION DESCRIPTION 

pH 
Acid Digestion for Total Metals by ICPMB 
Acid Digestion for Total Recoverable Metals 
Ammonia preparation 
Bicarbonate Alkalinity 
Carbonate Alkalinity 
Chemical Oxygen Demand 
Chloride 
Fil t erable Residue (TDS) 
Ion Balance Difference 
I onized Ammonia 
Nitrate 
Nitrite 
Non-Filterable Residue (TSS) 
Potentiometric titration to preselected pH 
Result obtained by calculation 
Specific Conductance 
Sulfate 

PREPARATION 
METHOD 

MCAWW 150.1 
SW846 3020A 
SW846 3005A 
MCAWW 350. 1 
MCAWW 310 . 1 
MCAWW 310. 1 
MCAWW 41 0 . 4 
MCAWW 300.0A 
MCAWW 1 60. 1 
SMlB 1030F & AP 
MCAWW 350 . 1 
MCAWW 300.0A 
MCAWW 3 00.0A 
MCAWW 160 . 2 
MCAWW 310.1 
SMlB 2340B 
MCAWW 120.1 
MCAWW 300.0A 

Total Anions SM17 1030F & AP 
To tal Cations SM17 1030F & AP 
To tal Organic Carbon 
Un-ionized Ammonia 
25 mL Purge-and- Trap 

MCAWW 
MCAWW 
SW846 

415.1 
350.1 
5030B/ 8 26 

References: 

MCAWW 

SM17 

SM18 

"Methods for Chemical Analys is of Water and Wastes", 
EPA-600/4 - 79-020, March 1983 and subsequent revi sions . 

"Standard Methods for the Examination o f water and 
Wastewater", 17th Edition, 1989. 

"Standa rd Met h ods f o r the Examination o f Water and 
Wast ewater", 18th Edition, 1992. 

ANALYTICAL 
METHOD 

MCAWW 150 .1 
SW846 6020 
SW84 6 6010B 
MCAWW 350.1 
MCAWW 310.1 
MCAWW 310.1 
MCAWW 410.4 
MCAWW 300.0A 
MCAWW 160.1 
SMl B 1030F & 
SMlB 801 0F 
MCAWW 3 00.0A 
MCAWW 300.0A 
MCAWW 160.2 
MCAWW 310.1 
SM18 2340B 
MCAWW 120.1 
MCAWW 300.0A 
SM17 1030F & 
SM17 1030F & 
MCAWW 415.1 
SMlB B0l0F 
SW846 8260B 

SW846 "Test Methods for Evaluating Solid Waste, Physical/ Chemica l 
Methods", Thi rd Bdit i o n , November 1986 and i t s up dates. 

AP 

AP 

AP 



ANALYTICAL METHODS SUMMARY 

040170191 

ANALYTICAL 

;;.P"-'ARAME=~;..;:Tc.::E:.::.R=---------------------- .;..cMB=TH.;;..;;.;;.O.;;.D _____ _ 

pH (Electrometric) 
Alkalinity 
Ammonia (Ionized) 
Bicarbonate Alkalinity 
Carbonate Alkalinity 
Chemi cal Oxygen Demand 
Chloride 
Filterable Residue (TDS) 
Inductively Coupled Plasma (ICP) Metals 
Ion Balance (\Difference) 
Ion Balance (Tot. Anions) 
Ion Balance (Tot.Cat i ons) 
ICP-MS (6020) 
Nitrate as N 
Nitrite as N 
Nitrogen, Ammoni a 
Non- Filterabl e Residue (TSS) 
Specific Conductance 
Sulfate 
Total Hardness 6010B 
Total Organic carbon 
Trace Inducti vely Coupl ed Plasma (ICP) Metals 
Un-Ionized Ammonia 
Volatile Organics by GC/MS 

References: 

MCAWW 150.1 
MCAWW 310.1 
SM18 8010F 
MCAWW 310.1 
MCAWW 310.1 
MCAWW 410.4 
MCAWW 300. 0A 
MCAWW 160.1 
SW846 6010B 
SM18 1030F & API 
SM17 1030F & API 
SM17 1030F & API 
SW846 6020 
MCAWW 300.0A 
MCAWW 300.0A 
MCAWW 350.1 
MCAWW 160.2 
MCAWW 120.1 
MCAWW 300.0A 
SM18 2340B 
MCAWW 415 .1 
SW84 6 6010B 
SM18 8010F 
SW846 8260B 

MCAWW "Methods for Chemical Ana l ysis of Water and Wastes", 
EPA- 600 / 4 -79-020 , March 1983 and subsequent revisions. 

SM17 

SM18 

SW846 

"Standard Methods for the Examination of Water and 
Wastewater", 17th Edition, 1989. 

"Standard Methods for the Examination of water and 
Wastewater•, 18th Edition, 1992. 

"Test Methods for Evaluat ing Solid Waste, Physical /Chemical 
Methods" , Third Edition, November 1986 and its updates . 

• 
--

.. 

• 
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MEfflOD /ANALYST SUMMARY 

D4G170191 

ANALYTICAL 
METHOD ANALYST 

MCAWW 120.1 Maria Fayard 
MCAWW 150.1 Lowell Coon 
MCAWW 160. 1 David Kendall 
MCAWW 160.2 Claire Likar 
MCAWW 30 0.0A Andrita Scofiel d 
MCAWW 310.1 Maria Fayard 
MCAWW 350.1 Claire Likar 
MCAWW 410.4 Dave Elkin 
MCAWW 415.1 Dave Elkin 
SM17 l 030F & API Roxanne K. Sullivan 
SM18 1030P & API Roxanne K. Sullivan 
SM18 2340B Roxanne K. Sullivan 
SM18 8010P Clai re Likar 
SW846 6010B Lynn- Anne Trudell 
SW846 6010B Wendell Fischer 
SW846 6020 Doug Gomer 
SW846 8260B Mike G. Hoffman 

References : 

MCAWW "Methods for Chemical Ana lysis of Water and Wast es", 
EPA-600/4-79- 020, March 1983 and subsequent revisions. 

SM17 •standard Methods for the Examination of Water and 
Wastewater", 17th Edition, 1989. 

SM18 "Standard Methods for the Examination of Water and 
Wastewater", 18th Edition, 1992. 

ANALYST 
ID 

002596 
016091 
002164 
004382 
004409 
002596 
004382 
000901 
000901 
001200 
001200 
001200 
004382 
6645 
2255 
1796 
001880 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods•, Third Edition, November 1986 and its updates . 



WO# SAMPLE# CLIENT SAMPLE ID 

GLAXJ 
GLAXN 

GLAXV 

NOTR(S} : 

001 
002 
004 

MW-11 
FBl 
TRIP BLANK 

SAMPLE SUMMARY 

D4Gl70191 

- TI1c analytical results of the samples listed above are presented on lbc following pages. 

- AJI calculations are pcrfonned before rounding 10 avoid round-off errors in calculated resuhs. 

- Rcsulls not.cd as "ND" were no1 detected al or above the stated limit. 

- TI1is report must not be reproduced, e<cept in full, without the wrim,n approval of U1e laboratory. 

- Results for the following parameters are never reported on a dry wcighc basis: color, corrosivi1y. density, flashpoint, ignitability. layers, odor. 

paint filter teSt, pH, porosity pressure , reactivity, redo< potencial, specific gravity, spot 1cscs, solids, solubiliry, temperature, viscosity, and weigbl. 

SAMPLED 
DATE 

SAMP 
TIME 

07/16/04 11:20 
07/16/04 10 :45 
07/16 /04 

• 



I 
Lot- Sample# ... : D4Gl70191-001 
Date Sampled ... : 07/16/04 11:20 
Prep Date ...... : 07/29/04 
Prep Batch# .. . : 4215389 
Dilution Factor: 1 

PARAMETER 
Acetone 
Acrylonitrile 
Benzene 
Brornochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MBK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Dibromochloromethane 

.. 

Chloroethane 
Chlorofonn 
Chloromethane 
1,2-Dibromo-3-

I 

chloropropane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibrornomethane 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
trans- 1,4-Dichloro-

2- butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2- Dichloroethane 
cis- 1,2-Dichl oroethene 
trans-1,2-Dichloroethene 
1,1-Dichloroethene 
1,2-Dichloropropane 
cis-1,3 -Dichloropropene 
trans-1,3 - Dichloropropene 
Ethylbenzene 
2-Hexanone 
Iodomethane 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 

1mSTB MANAGBMENT INC 

Cl.ient Sample ID: MW- 11 

GC./MB Volatiles 

Work Order i ... : GLAXJ1A9 
Date Received .. : 07/17/04 
Analysis Date . . : 07/29/04 
Analysis Time .. : 14:18 

Matrix ......... : WATER 

Method .. ... .... : SW846 8260B 

RESULT 
ND 
ND 

ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 
ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

REPORTING 
LIMIT 
13 
9.0 
0 . 69 
0.62 
0.66 
0.61 
1.3 
5.5 
1.4 
0.62 
0.70 
0 . 38 
1.1 
0.62 
1.2 
0. 82 

0.36 
0. 77 
0. 71 
0.57 
2.8 

0.57 
0.74 
0.68 
0.59 
0 .63 
0.59 
0.66 
0.35 
0.83 
0.67 
1.8 
0.68 
1. 7 
1.4 
0.39 

(Continued on next page) 

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 



NASTB MANAGBMBNT IBC 

Client Sample ID: MW-11 

GC/ MS Volatiles 

Lot- Sample# ••. : D4G170191-001 Work Order J ... : GLAXJ1A9 

REPORTING 
PARAMETER RESULT LIMIT 
1,1,1,2-Tetrachloroethane ND 0.53 
1,1,2,2-Tetrachloroethane ND 0.83 
Tetrachloroethene ND 0.45 
Toluene ND 0. 71 
1,1 ,1-Trichloroethane ND 0.65 
1,1,2-Trichloroethane ND o. 72 
Trichloroethene ND 0.54 
Trichlo rof l u oromethane ND 1.1 
1, 2 , 3 -Trichl oropropane ND 1.1 
Vinyl acetate ND 0.67 
Vinyl chloride ND 0 .65 
Xylenes ( t otal) ND 3.9 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 1 07 (76 - 116 ) 
l,2 - Dichloroethane-d4 110 (59 - 129) 
4-Bromofluorobenzene 100 (74 - 114) 
Toluene- dB 102 (76 - 116 ) 

• 
Ma.tr.ix .••..... . : WATER 

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 

1 



• Cl.ient Sample ID: FB1 

GC/MS Volatil.es 

Lot- Sample# ... : D4G170191- 002 Work Order t .. . : GLA.XNlAL Matrix .... . .. . . : WATER 
Date ~led . .. : 07/16/04 10:45 Date Received .. : 07/17/04 
Prep Date ...... : 07/29/04 Anal.ysis Date .. : 07/29/04 
Prep Batch# ... : 4215389 Anal.ysis Time .. : 15:19 
Dilution Fact or: 1 

Method . ........ : SW846 8260B 

REPORTING 
PARAMETER RESULT LIMIT UNI TS 
Ac etone ND 13 ug/L 
Acryloni trile ND 9.0 ug/L 
Benzene ND 0.69 ug/L 
Bromochloromethane ND 0.62 ug/L 
Bromodichloromethane ND 0.66 ug/L 
Bromoform ND 0.61 ug/L 
Brornomethane ND 1. 3 ug/L 
2-Butanone (MEK} ND 5.5 ug/L 
Carbon disul fide ND 1.4 ug/L 
Carbon tetrachloride ND 0.62 ug/L 
Chlorobenzene ND 0.70 ug/L 
Dibromochloromethane ND 0.38 ug/L .. Chloroethane ND 1.1 ug/L 
Chloroform ND 0.62 ug/L 
Chloromethane ND 1.2 ug/L 
1,2-Dibromo-3- ND 0.82 ug/L 

chloropropane (DBCP) 
1,2- Dibromoethane (EDB} ND 0.36 ug/L 
Dibromomethane ND 0.77 ug/L 
1,2-Dichlorobenzene ND 0.71 ug/L 
1,4-Di chlorobenzen e ND 0 .57 ug/L 
trans-1,4-Dichloro- ND 2 .8 ug/L 

I 
2-butene 

Dichlorodifluoromethane ND 0 . 57 ug/L 
1, 1 - Dichloroethane ND 0 .74 ug/L 
1,2-Dichloroethane ND 0.68 ug/L 
cis-1,2 -Dichloroethene ND 0.59 ug/L 
trans - 1,2-Dichloroethene ND 0.63 ug/L 
1,1-Dichloroethene ND 0.59 ug/L 
1,2 - Dichloropropane ND 0.66 ug/L 
cis-1,3-Dichloropropene ND 0.35 ug/ L 
t rans-1,3-Dichl oropropene ND 0 . 83 ug/L 
Et hylbenzene ND 0.67 ug/ L 
2-Hexanone ND 1.8 ug/L 
Iodomethane ND 0.68 ug/L 
Methylene chloride ND 1.7 ug/L 
4 - Methyl-2-pentanone ND 1.4 ug/L 
Styrene ND 0.39 ug/L 

• (Continued on next page) 



WASTE MANAGBMENT me 

Client Saq>le ID: FBl 

GC/MS Volatiles 

Lot- Sample, ... : D4Gl70191-002 Work Order# . . . : GLAXNlAL 

REPORTING 
PARAMETER RESULT LIMIT 
1,1,1,2- Tetrachloroethane ND 0 . 53 
1,1,2,2- Tetrachloroe t hane ND 0.83 
Tetrachloroethene ND 0.45 
Toluene ND 0 . 71 
1,1,1-Trichloroethane ND 0.65 
1,1,2 - Trichloroethane ND 0. 72 
'l'r ichloroethene ND 0 . 54 
Trichlorofluoromethane ND 1 . 1 
1, 2 ,3-Trichloropropane ND 1.1 
Vinyl acetate ND 0 . 67 
Vinyl chloride ND 0. 65 
Xylenes (total) ND 3.9 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 106 {76 - 116) 
1,2-Dichloroethane-d4 107 {59 - 129) 
4 - Bromofluorobenzene 99 {74 - 114 ) 
Toluene - d B 102 (7 6 - 116) 

• 
Matrix .. . ...... : WATER 

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 

• 



• 

.. 

• 

Client S~le ID: TRIP BLANK 

GC/MS Vol.atiles 

Lot-Sample I •.. : D4G170191-004 Work Order I ... : GLAXVlAA Matrix . ........ : WATER 
Date Saq>led .•. : 07/16/04 Date Received .. : 07/ 17/04 
Prep Date .. . • •• : 07/29/04 Analysis Date • . : 07/29/04 
Prep Batch# ••. : 4215389 Analysis Time .. : 15:59 
Dilution Factor: 1 

Method . . . . ..... : SW846 8260B 

REPORTING 
PARAMETER RESULT LIMIT UNI TS 
Acetone ND 13 ug/L 
Acrylonitrile ND 9.0 ug/L 
Benzene ND 0.69 ug/L 
Bromochloromethane ND 0.62 ug/L 
Bromodich1oromethane ND 0.66 ug/L 
Bromoform ND 0.61 ug/L 
Bromomethane ND 1. 3 ug/L 
2-Butanone (MEK) ND 5.5 ug/L 
Carbon disulfide ND 1.4 ug/L 
Carbon tetrachloride ND 0.62 ug/L 
Chlorobenzene ND 0.70 ug/L 
Dibromochloromethane ND 0.38 ug/L 
Chloroetbane ND 1.1 ug/L 
Chloroform ND 0.62 ug/L 
Chloromethane ND 1. 2 ug/L 
1, 2-Dibromo- 3- ND 0.82 ug/ L 

chloropropane (DBCP) 
1,2-Dibromoethane (EDB) ND 0.36 ug/L 
Dibromomet hane ND 0.77 ug/L 
1,2-Dichlorobenzene ND 0.71 ug/L 
1,4-Dichlorobenzene ND 0.57 ug/L 
trans- 1,4-Dichloro- ND 2.8 ug/ L 

2-butene 
Dichlorodifluoromethane ND 0.57 ug/L 
1,1-Di chloroethane ND 0.74 ug/L 
1 ,2 -Dichloroethane ND 0 .68 ug/L 
cis-1,2-Dichloroethene ND 0.59 ug/L 
trans-1,2 - Dichloroethene ND 0.63 ug/L 
1 ,1-Dichl oroethene ND 0.59 ug/ L 
1,2-Dichloropropane ND 0.66 .ug/L 
cis-1, 3-Dichloropropene ND 0 . 35 ug/L 
trans-1,3-Dichloropropene ND 0.83 ug/L 
Ethyl.benzene ND 0 . 67 ug/L 
2-Hexanone ND 1.8 ug/L 
Iodomethane ND 0.68 ug/L 
Methylene chloride ND 1.7 ug/L 
4-Methyl-2-pentanone ND 1.4 ug/L 
Styrene ND 0 . 39 ug/L 

(Continued on next page) 



Client Saq>le ID: TRIP BLANK 

GC./ MB Volatiles 

Lot-Sample# . .. : D4Gl70191-004 Work Order i ... : GLAXVlAA 

REPORTING 
PARAMETER RESULT LIMIT 
1,1,1,2-Tetrachloroethane ND 0 . 53 
1,1,2,2-Tetrachloroethane ND 0.83 
Tetrachloroethene ND 0 . 45 
Toluene ND 0. 71 
1, 1,1-Trichloroethane ND 0.65 
1 ,1,2-Trichloroethane ND 0.72 
Trichloroethene ND 0.54 
Trichlorofluoromethane ND 1.1 
1,2,3-Trichloropropane ND 1.1 
Vinyl acetate ND 0.67 
Vinyl chloride ND 0.65 
Xylenes (total) ND 3.9 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 106 (76 - 116) 
1,2-Dichloroethane-d4 111 (59 - 129) 
4-Bromofluorobenzene 99 (74 - 114) 
Toluene - dB 100 (76 - 116) 

I 
Matrix ......... : WATER 

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 

• 

t 



• 
WASTE MAHAGEMKRT INC 

Client Sample ID: MW-11 

DISSOLVED Metals 

Lot-Sample I ... : D4Gl70191-001 Matrix ....... : WATER 
Date saq>led ... : 07/16/04 11:20 Date Received . • : 07/17/04 

REPORTING PREPARATION- WORK 
PARAMETER RBSULT LIMIT _UN_ I T_S-'---- _ME_ T_HO_D ____ _ _ ANALYSIS DATE ORDER# 

Prep Batch t . .. : 4202510 
Antimony 0 . 75 0.60 ug/L SW846 6020 07/22- 07/23/04 GIAXJlCG 

Dilution Factor: 1 Analysis Time .. : 14 :33 

Arsenic 1.2 1.0 ug/L SW846 6020 07/22- 07/23/04 GIAXJlCH 
Dilution Factor: 1 Analysis Time .. : l.4:33 

cadmium 0.038 B 0.50 ug/L SW846 6020 07/22-07/23/04 GLAXJ1CJ 
Dilution Factor: 1 Analysis Time .. : 14 :33 

Lead 0.23 B 1.5 ug/L SW846 6020 07/22- 07/23/04 GLAXJ1CK 
Dilution Factor: 1 Analysis Time .. : 14:33 

Nickel 1.2 B 10 ug/L SW846 6020 07/22- 07/23/04 GIAXJl.CT, 
Dilution Factor: 1 Analysis Time .. : 14 : 33 

.. Selenium 1.2 1.0 ug/L SW846 6020 07/22- 07/23/04 GLAXJl.CM 
Dilution Factor: 1 Analysis Time .. : 14: 33 

Thallium ND 0.20 ug/L SW846 6020 07/22-07/23/04 GLAXJlCN 
Dilution Factor: 1 Analysis Time .. : 14:33 

Prep Batch I ... : 4202546 
Iron 25 B 30 ug/L SW846 6010B 07/22- 07/27/04 GLAXJlAV 

Dilution Factor: 1 Analysis Time .. , 12 :35 

Magnesium 18000 5000 ug/L SW846 6010B 07/22-07/31/04 GLAXJlAW 
Dilution Factor: 1 Analysis Time .. : 19:12 

Sodium 16000 5000 ug/L SW846 6010B 07/22-07/31/04 GLAXJ1..AX 
Dil ution Factor: 1 Analysis Time .. : 19:12 

Barium 37 B,J 100 ug/L SW846 6010B 07/22- 07/27/04 GLAXJ1.AO 
Dilution Factor: 1 Analysis Time . . : 12:35 

calcium 35000 5000 ug/L SW846 6010B 07/22- 07/31/04 GLAXJlAl 
Dilution Factor: l Analysis Time .. : 19:12 

ChromiUll 3.6 B 5.0 ug/L SW84:li liOlOB 07/22-07/27/04: GLAXJ1A2 
Dilution Factor: 1 Analysis Time . . : 12:35 

.. {Continued on next page) 



WASTE MAHAGBMKRT IHC 

Client Sample ID: MW- 11 

DISSOLVED Metals • Lot-Sample t ... : D4G170191-001 Matrix ....•••.. : WATER 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATB ORDER # 
Manganese 150 5.0 ug/L SW846 6010B 07/22- 07/27/04 GLAXJ1.A3 

Dilution Factor: l Analysis Time . . : 12 : 35 

Vanadium 13 B 50 ug/L SW846 6010B 07/22- 07/27/04 GLAXJ1A4 
Dilution Factor : 1 Analysis Time .. : 12:35 

Zlll.C 25 20 ug/L SW846 6010B 07/22- 07/27/04 GLAXJ1A5 
Dilution Factor: 1 Analysis Time.,: 12:35 

Potassium 5800 5000 ug/L SW846 6010B 07/22- 07/31/04 GLAXJ1A6 
Dilution Factor: l Analysis Time .. : 19:12 

copper 1.3 B 25 ug/L SW846 6010B 07/22- 07/27/04 GLAXJ1A7 
Dilution Factor, 1 Analysis Time . . : 12:35 

Silver ND 5.0 ug/L SW846 6010B 07/22 - 07/27/04 GLAXJlCA 
Dilution Factor: 1 Analysis Time.,, 12: 35 

Cobal t ND 50 ug/L SW846 6010B 07/22-07/27/04 GLllJl. 
Dilution Factor: 1 Analysis Time .. : 12:35 

Beryllium ND 0.50 ug/L SW846 60108 07/22-07/27/04 GLAXJlCP 
Dilution Factor: 1 Analysis Time .. : 12:35 

HOTB(S): 

B Estimated result. Result is le.ss than RL. 

J Method blank oontamination. The associated method blank contains the wgcr analyte at a reportable level. 

.. 



• 
WASTE MAHAGBMBRT INC 

Client Sample ID: FBl 

DISSOLVED Metals 

Lot-Sampl e i ... : D4Gl70191-002 
Date Saq>1ed . .. : 07/16/04 10:45 Date Received .. : 07/17/04 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD - ---- ---------

Prep Batch .... : 4202510 
Antimony ND 0.60 ug/L SW846 6020 

Dilution Factor: 1 Analysis Ti me .. : 14 :44 

Arsenic ND 1.0 ug/L SW846 6020 
Dilution Factor: 1 Analysis Time .. : 14 :44 

Cadmium ND 0 .50 ug/L SW846 6020 
Dil ution Factor: 1 Analysis Ti me .. : 1-i:44 

Lead 0.11 B 1.5 ug/L SW846 6020 
Dilut ion Factor: l Analysis Time . . : 14:44 

Nickel ND 10 ug/ L SW846 6020 
Dilution Factor: 1 J\nalysis Time .. : 14:-4,4 

.. Selenium ND 1.0 ug/L SW846 6020 
Dilution Factor: 1 Analysis Time .. : 14 :44 

Thallium ND 0.20 ug/L SW846 6020 
Dilution Factor: 1 Analysis Time .. : 14 :44 

Prep Batch, . .. : 4202546 
Iron ND 30 ug/L SW846 6010B 

Dilution Factor : 1 Analysis Time .. : l.3 : 0 5 

Magnesium 31 B 5000 ug/L SW846 6010B 
Dilution Factor: 1 Anal ysis Time .. : 19: 48 

Sodium ND 5000 ug/L SW846 6010B 
Dilution Factor: 1 Analysis Time .. : 19: 48 

Barium 1.6 B,J 100 ug/L SW846 6010B 
Dilution Factor: 1 Analysis Time .. : 13:05 

Ca1ci um 24 0 B 5000 ug/L SW846 6010B 
Dilution Factor: 1 Analysis Time .. : 19:48 

Chromium ND 5.0 ug/L SW846 6010B 
Dilution Factor: 1 Analysis Time .. : 13: 05 

(Continued on next page) 

Matrix ....... : WATER 

PREPARATION­
ANALYSI S DATE 

WORK 
ORDER# 

07/22 - 07/23/04 GLAXNl CG 

07/22-07/23/04 GLAXNl CH 

07/22-07/23/04 GLAXNlCJ 

07/22- 07/23/04 GIAXNlCK 

07/22-07/23/04 GLAXNlCL 

07/22 - 07/23/04 GLAXNlCM 

07/22-07/23/04 GLAXNlCN 

07/22- 07/27/04 GLAXN1A7 

07/22-07/31/04 GLAXN1A8 

07/22 - 07/31/04 GLAXN1A9 

07/22-07/27/04 GLAXNl.AA 

07/22- 07/31/04 GLAXNlAC 

07/22-07/27/04 GLAXNlAD 



WASTE MANAGBMKNT DIC 

Client Sample ID: FBl 

DISSOLVED Metals 

Lot- Sanq>le I ... : D4Gl70191 - 002 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD 
Manganese ND 5 .0 ug/L SW846 6010B 

Dilution Factor: 1 Analysis Time .. : 

Vanadiwn ND 50 ug/L SW84 6 6010B 
Dilution Factor : 1 Analysis Time .. : 

Zinc 7 .3 B 20 ug/L SW846 6010B 
Dilution Factor: 1 Analysis Time .. : 

Potassium ND 5000 ug/L SW84 6 6010B 
Dilution Factor: 1 Anal ysis Time .. , 

Copper 1.3 B 25 ug/L SW846 6010B 
Dilution Factor: 1 Anal ysi s Time .. : 

Silver 0.83 B,J 5.0 ug/L SW846 6010B 
Dilution Factor: 1 Analysis Time . . : 

Cobalt ND 50 ug/L SW846 6010B 
Dilution Factor: 1 Analysis Time .. : 

Beryllium ND 0.50 ug/L SW846 6010B 
Dilution Factor: 1 Analysis Time .. : 

NOTR(S): 
B Estimated result. Result is less than RL. 

J Method blank con12mination. The associated method blank contains the target analyte at a reporublc level. 

• Matrix .. .. .. ... : WATER 

PREPARATION- WORK 
ANALYSIS DATB ORDER # 
07 /22- 07 /27/04 GLAXNlAE • 

13:0S 

07 /22-07/27/04 GLAXNlAF 
13: OS 

07/22-07/27/04 GIJ\XNlAG 
13: 05 

07/22- 07/31/04 GLAXNlAH 
19:48 

07/22-07/27/04 GLAXRlAJ 
13:05 

07/22-07/27/04 GLAXNlCA 
13: 05 

07/22 -07/27/04 GMXNl .. 
13: OS 

07 /22-07/27/0 4 GIAXNlCP 
1.3: OS 

.. 



• Client Sample ID: MW- 11 

General Chemistry 

Lot-Sample I ... : D4G170191-001 Work Order I ... : GLAXJ 
Date Received .. : 07/17/04 

Matrix ..... .. .. : WATER 
Date Sampled ... : 07/16/04 11:20 

PREPARATION- PRBP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 
pH 7.9 0.10 Ho Units MCAJnf 150.1 07/17/04 4199121 

Dilution Factor: 1 Analysis Time .. : 17:29 

Anmonia as H 0.030 B 0 . 040 IW;I/L MCAJnf 350 .1 07/27/04 4210346 
Dilution Factor: 1 Analysis Time .. : 21:00 

Bicarbonate 170 10 rag/L MCAWW 310 .1 07/24/04 4208121 
Alkalinity 

Dilution Factor: 1 Analysis Time .. : 19:16 

Carbonate Alkalinity ND 10 mg/L MCAWW 310.1 07/24/04 4208122 
Dilution Factor: 1 Analysis Time .. : 19 : 16 

Chemical Oxygen ND 10 mg/L MCAWW 410.4 07/26/04 4209240 
Demand (COD) 

Dilution Factor: 1 Analysis Time .. : 10:30 

~oride 4.1 J o.so rag/L MCAlfN 300.0A 07/17/04 4201497 
Dilution Factor: 1 Analysis Time .. : 16:41 

Hardness, 150 5.0 mg/L SM18 2340B 08/03/04 421.6246 
as caco3 

Dilution Factor: 1 Analysis Time .. : 09:00 

Ion Balance 1.8 t SMlB 1030P & API 08/03/04 421.6281 
Difference 

Dilution Factor: 1 Analysis Time .. : 09:00 

Ionized Anmonia 0.029 B 0.040 mg/L SM18 8010F 08/01/04 4214030 
Dilution Factor: 1 Analysis Time .. : 16:00 

Nitrate 3.2 0.050 'IWJIL MCAJnf 300.0A 07/17/04 4201500 
Dilution Factor: 1 Analysis Time .. : 16:41 

Nitrite 0 .15 0.060 mg/L MCAlnf 300.0A 07/17/04 4201501 
Dilution Factor: 1 Analysis Time .. : 16:41 

Specific Conductance 410 2.0 umhos/cm MCAWW 120.1 07/26/04 4208366 
Dilution Factor: 1 Analysis Time .. : 12:24 

Sulfate 17 5.0 ~/L MCAIIW 300. OA 07/17/04 4201499 
Dilution Factor: 1 Analysis Time .. : 16:41 

- (Continued on next page) 



• 
Lot- Sample# ••• : D4Gl70191-001 

Client Sample ID: MW-11 

General Chemistry 

Work Order# ... : GLAXJ Matrix .••...... : WATER 

PARAMETER RESULT 

Total Alkalinity 170 

Total Anions 4 . 0 

Total Cations 3.9 

Total Dissolved 270 
Solids 

Total Organic Carbon ND 

Total Suspended 
Solids 

Un-Ionized Ammonia 

NOTE (S) : 

RL Reponing Limit 

ND 

ND 

B Estimated result . Result is less than RL. 

PREPARATION-
RL UNITS ---- '--M--'-E_TH_O_D ______ ANALYSIS DATE 

5 . 0 rw;J/L MCAWW 310.1 07/24/04 
Dilution Factor: 1 Analysis Time .. : 19:16 

0.30 meq/L SM17 1030F & API 08/03/04 
Dilution Factor: 1 Analysis Time .. : 09:00 

0.10 meq/L SM17 1030F & API 08/03/04 
Dilution Factor : 1 Analysis Time .. : 09:00 

5.4 rw;J/L MCAWW 160.1 07/22/04 

Dilution Factor: 1 Analysis Time .. : 16:50 

1.0 mg/L MCAWW 415.1 08/02/04 
Dilution Factor: 1 Analysis Time . . : 10:56 

3.0 mg/ L MCAWW 160.2 07/22/04 

Dil ution Factor: 1 Analysis Time . . : 20:00 

0.040 mg/L SM18 8010F 08/01 /04 
Dilution Factor: 1 Analysis Time .. : 16:00 

J Method blank con1amina1ion. The associated method blank contains 1he rargec analyte at a reportable level. 

PREP 
BATCH# 

4208120 

4216282 

4216283 

4204511 

4216180 

420703 .. 

4214031 

.. 



• 
WASTB MAHAGBMBNT DIC 

Client Sample ID: FBl 

General Cheai.stry 

Lot-Sample I .. . : D4G170191-002 Work Order I ••• : GLAXN 
Date Received .. : 07/17/04 

Matrix ....... .. : WATER 
Date Sampled ... : 07/16/04 10:45 

PARAMETER RESULT 

pH 7.4 

Ammonia as N ND 

Bicarbonate 1.2 B 
Al.kalinity 

Carbonate Alkalinity ND 

Chemical Oxygen 
Demand (COD) 

.. Chloride 

Hardness, 
as CaC03 

I on Balance 
Difference 

Ionized Ammonia 

Nitrate 

Nitrite 

8.2 B 

1.lJ 

0 .86 B 

ND 

ND 

ND 

ND 

Specific Conductance 2.3 

RL UNITS METHOD 
PREPARATION- PREP 
ANALYSIS DATE BATCH# ----

0.10 No units MCAWW 150.1 07/17/04 4199121 
Dilution Factor: 1 Analysis Tillle .. : 17: 37 

0.040 mg/L MCAWW 350.1 07 /27/04 4210346 
Dilution Factor: 1 Analysis Time .. : 21:00 

10 rw;r/L MCAWW 310.1 07/24/04 4208121 

Dilution Factor: 1 Analysis Time .. : 19:16 

10 mg/L MCAWW 310.1 07/24/04 4208122 
Dilution Factor: 1 Analysis Time .. : 19:16 

1 0 mg/L MCAWW 410.4 07/26/04 4209240 

Dilution Factor: l Analysis Time .. : 10:30 

0.50 mg/L MCAWW 300.0A 07/17/04 4201497 
Dilution Factor: l Analysis Time . . : 18:28 

5.0 mg/L SMl.8 2340B 08/03/04 4216246 

Dilution Factor: l Analysis Time .. : 09:00 

% SM18 1030F & API 08/03/04 4216281 

Dilution Factor: l Analysis Time .. : 09:00 

0.040 mg/L SM18 8010F 08/01/04 4214030 
Dilution Factor: l Analysis Time .. : 16:00 

0.050 mg/L MCAWW 300.0A 07/17/04 4201500 
Dilution Factor: 1 Analysis Time .. : 18:28 

0.060 mg/L MCAWW 300.0A 07/17/04 4201501 
Dilution Factor: 1 Analysis Time .. : 18:28 

2.0 umhos/CII MCAWN 120.1 07/26/M (208366 
Dilution Factor: 1 Analysis Time .. : 12:24 

(Cont inued on next page) 



Client Sample ID: FBl I 
Lot-Sanple # ••• : D4Gl70191-002 

General Chemistry 

Work Order# ... : GLAXN Matrix .....•.•. : WATER 

PARAMETER RESULT RL ONITS 

Sulfate ND 5.0 mg/L 
Dilution Factor : 1 

Total Alkalinity 1.2 B 5.0 'f1Y:1IL 
Dilution Factor: 1 

Total Anions 0.050 B 0.30 raeq/L 
Dilution Factor : 1 

Total Cations 0.020 B 0.10 meq/L 

Total Dissolved 
Solids 

ND 

Total Organic Carbon ND 

Total Suspended 
Solids 

Un-Ionized Ammonia 

NOTE(S): 
RL Reporting Limil 

45 

ND 

B Estimated result, Result is less than RL. 

Dilution Factor: 1 

5.4 mg/L 

Dilution Factor: 1 

1.0 mg/L 
Dilution Factor: 1 

3.0 

Dilution Factor: 1 

0.040 mg/L 
Dilution Factor: 1 

METHOD 

MCAWW 300. OA 
Analysis Time .. : 18:28 

MCAJM 310.1 
Analysis Time .. : 19:16 

SM17 1030F & API 
Analysis Time .. : 09:00 

SM17 1030F & API 
Analysis Time .. : 09:00 

MCAWW 160 .1 

Analysis Time .. : 16: 50 

MCAWW 415.1 
Analysis Time .. : 10:56 

MCMnf 160.2 

Analysis Time •. : 20:00 

SM18 8010F 
Analysis Time .. : 16:00 

J Metho<I blank contamination. The associated method blank contains the target analyte at a reponable level. 

PREPARATION­
ANALYSIS DATE 

07/17/04 

07/24/04 

08/03/04 

08/03/04 

07/22/04 

08/02/04 

07/22/04 

08/01/04 

PREP 
BATCH# 

4201499 

4208120 

4216282 

4216283 

4204511 

421618 .. 

4:207039 

4214031 

.. 



QC DATA ASSOCIATION SUMMARY 

t D4Gl70191 

Sample Preparation and Analysis Control Numbers 

ANALYTICAL LEACH PREP 
SAMPLE# MATRIX METHOD BATCH # BATCH # MS RUN# 

001 WATER MCAWW 120.1 4208366 4208227 
WATER MCAWW 150.1 4199121 4199054 
WATER MCAWW 160.l 4204511 4209275 
WATER MCAWW 160.2 4207039 4211276 
WATER MCAWW 310 . 1 4208122 
WATER MCAWW 300 . 0A 4201497 4208313 
WATER MCAWW 300.0A 4201499 42083 1 9 
WATER MCAWW 300.0A 4201500 4208317 
WATER MCAWW 415 . 1 4216180 4216126 
WATER SM18 2340B 4216246 
WATER MCAWW 300.0A 4201501 4208315 
WATER SW846 6020 4 202510 4202307 
WATER SW846 8260B 4215389 4215248 
WATER SW846 6010B 4202546 4202342 
WATER SM18 1 030F & API 4216281 .. WATER SM17 1030F & API 4216282 
WATER SM17 103 0F & API 421 6283 
WATER MCAWW 31 0.1 4208121 
WATER SM18 8010F 4214031 
WATER MCAWW 310.1 4208120 4208234 
WATER MCAWW 350.1 4210346 4210211 
WATER MCAWW 410.4 4209240 4209133 
WATER SM18 8010F 4214030 

002 WATER MCAWW 120.1 4208366 4208227 
WATER MCAWW 150.1 4199121 4199054 
WATER MCAWW 160 .1 4204511 4209275 
WATER MCAWW 160.2 4207039 4211276 
WATER MCAWW 310 . 1 4208122 
WATER MCAWW 300.0A 4201497 4208313 
WATER MCAWW 300 . 0A 4201499 4208319 
WATER MCAWW 300.0A 4201500 4208317 
WATER MCAWW 415.1 4216180 42 16126 
WATER SM18 2340B 421 6246 
WATER MCAWW 300 , 0A 4201501 4208315 
WATER SW846 6020 4202510 4202307 
WATER SW846 8260B 4215389 4215248 
WATER SW84 6 6010B 4202546 4202342 
WATER SM18 1030F & API 4216281 
WATER SM17 1030F & API 4216282 
WATER SM17 1030F & API 4216283 
WATER MCAWW 310.1 4208121 
WATER SM18 8010F 4214031 

(Cont inued on next page) 



SAMPLE# 

002 

003 

004 

QC DATA ASSOCIATION SUMMARY 

D4Gl70191 

Sample Preparation and Analysis Control Numbers 

ANALYTICAL LEACH PREP 
MATRIX METHOD BATCH # BATCH # 

WATBR MCAWW 310.1 4208120 
WATER MCAWW 350.1 4210346 
WATER MCAWW 410.4 4209240 
WATER SM18 8010F 4214030 

WATER SW846 8260B 4 215389 

WATER SW846 8260B 4 215389 

• 
MS RUN# 

4208234 
4210211 
4209133 

4215248 

4215248 



,✓ METHOD BLANK REPORT 

GC/'MS Volatiles 

C1ient Lot# ... : D4G170191 work order # ... : GMA6J1AA Matrix .. ... .... : WATER 
MB Lot - Sample#: D4H020000-389 

Prep Date . • ..•• : 07/29/04 Analysis Time .. : 09:54 
Analysis Date .. : 07/29/04 Prep Batch # . . . : 4215389 
Dilution Factor: 1 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD 
Acetone ND 13 ug/L SW846 8260B 
Acryloni trile ND 9.0 ug/L SW846 8260B 
Benzene ND 0.69 ug/L SW846 8260B 
Brornochloromethane ND 0.62 ug/L SW846 8260B 
Brornodichloromethane ND 0.66 ug/L SW846 8260B 
Brornoform ND 0.61 ug/ L SW846 8260B 
Bromomethane ND 1.3 ug/L SW846 8260B 
2-Butanone (MEK) ND 5.5 ug/ L SW846 8260B 
Carbon disulfide ND 1.4 ug/L SW846 8260B 
Carbon tetrachloride ND 0 . 62 ug/L SW846 8260B 
Chlorobenzene ND 0.70 ug/L SW846 8260B 
Dibromoc h lorornethane ND 0.38 ug/L SW846 8260B 
Chloroethane ND 1.1 ug/L SW846 8260B 

W,'oroform ND 0.62 ug/L SW846 8260B 
lorornethane ND 1. 2 ug/L SW846 8260B 
2-Dibromo-3- ND 0.82 ug/L SW8 46 8260B 
chl oropropane (DBCP) 

1, 2-Dibromoethane (EDB) ND 0.36 ug/L SW846 8260B 
Dibromomethane ND 0. 77 ug/L SW846 8260B 
1,2-Dichlorobenzene ND 0. 71 ug/L SW846 8260B 
1,4-Dichlorobenzene ND 0.57 ug/L SW846 8260B 
trans- 1,4-Dichloro- ND 2.8 ug/L SW846 8260B 

2-butene 
Dichlorodifluoromethane ND 0.57 ug/L SW846 8260B 
1,1-Dichloroethane ND 0.74 ug/L SW846 8260B 
1,2-Dichloroethane ND 0 . 68 ug/L SW846 8260B 
cis-1,2-Dichloroethene ND 0.59 ug/L SW846 8260B 
trans-1, 2-Dichloroethene ND 0. 63 ug/L SW846 8260B 
1,1-Dichloroethene ND 0.59 ug/L SW846 8260B 
1, 2-Dichloropropane ND 0 . 66 ug/L SW846 8260B 
cis-1,3-Dichloropropene ND 0.35 ug/L SW846 8260B 
trans-1,3-Dichloropropene ND 0 .83 ug/L SW846 8260B 
Ethylbenz ene ND 0.67 ug/ L SW846 8260B 
2-Hexanone ND 1.8 ug/L SW846 8260B 
Iodomethane ND 0.68 ug/ L SW846 8260B 
Methylene chloride ND 1. 7 ug/L SW846 8260B 
4 - Methyl - 2-pentanone ND 1.4 ug/L SW846 8260B 
Styrene ND 0.39 ug/L SW846 8260B 
1 , 1,1, 2-Tetrachloroethane ND 0.53 ug/L SW846 8260B 

_.,1,2,2-Tetrachloroethane ND 0.83 ug/L SWB46 8260B 
etrachloroethene ND 0 .45 ug/L SW846 8260B 

(Continued on next page} 



Cl ient Lot# . . . : D4Gl70191 

PARAMETER 
Tol uene 
1,1,1-Trichloroethane 
1 ,1, 2-Trichloroethane 
Trichloroet hene 
Tr ichlorofluoromethane 
1 , 2,3-Tric hloropropane 
Vinyl acetate 
Vinyl chlori de 
Xylenes (total) 

SURROGATE 
Dibromofluoromethane 
l,2-Dichloroethane- d4 
4- Bromofluorobenzene 
Toluene- as 

NOTB(S): 

MBTHOD BLANK REPORT 

GC/MS Volatiles 

Work Order# ... : GMA6JlAA 

REPORTING 
RESULT LIMIT UNITS 
ND 0.71 ug/L 
ND 0.65 ug/ L 
ND 0. 72 ug/L 
ND 0.54 ug/L 
ND 1.1 ug/L 
ND 1.1 ug/L 
ND 0 .67 ug/L 
ND 0.65 ug/L 
ND 3.9 ug/L 

PERCENT RECOVERY 
RECOVERY LIMITS 
100 (73 - 118) 
100 (62 - 128) 
97 (78 - 118) 
103 (77 - 117) 

Calculalions are performed before rounding 10 avoid round-off errors in calcula1ed results. 

• 
Matrix .. . ...... : WATER 

METHOD 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 



• LABORATORY CONTROL SAMPLE RVAiiCJATIOB REPORT 

GC/MS Volatiles 

Client Lot t ... : 
LCS Lot-sample#: 
Prep Date •..... : 
Prep Batch # ••• : 
Dilution Factor: 

PARAMETER 
Benzene 
Chlorobenzene 

D4Gl 70191 
D4H020000-389 
07/29/04 
4215389 
1 

1,1- Dichloroethene 
Toluene 
Trichloroethene 

SURROGATE 
Dibromofluoromethane 
l,2-Dichloroet hane- d4 
4- Bromofluorobenzene 
Toluene-dB 

work Order# ... : GMA6JlAC 

Analysis Date .. : 07/29/04 
Analysis Time .. : 09:24 

PERCENT RECOVERY 
RECOVERY LIMITS 
97 (75 - 120) 
92 (78 - 118) 
88 (66 - 132) 
92 (78 - 118) 
99 (79 - 122) 

PERCENT 
RECOVERY 
98 
98 
97 
103 

.,

. NOTR(S}: 

, Calculations are performed before rounding to avoid round-off errors in calculated results. 

Bold print denotes oontrol parame1ers 

.. 

Matrix . . •. . .••. : WATER 

METHOD 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 

RECOVERY 
LIMITS 
(73 - 118) 
(62 - 128) 
(78 - 118) 
(77 - 117) 



LABORATORY CONTROL SAMPLB DATA RBPORT 

GC/MS Volatiles • 
Client Lot# ••. : D401701 9 1 Work Order I .. . : GMA6JlAC Matrix . .. . .. . . . : WATER 
LCS Lot-Sample#: D4H020000-389 
P.rep Date •..• • . : 07/29 / 0 4 
Prep Batch # •• • : 421 53 89 
Dilution Factor: 1 

PARAMETER 
Benzene 
Cb.lorobenzene 
1 ,1-Dichloroethene 
Toluene 
Trichloroethene 

SURROGATE 
Di bromo f luor ometha ne 
1 ,2- Dichloroethane-d4 
4 -Bromofluorobenzene 
Tol uene - dB 

HOTB(S) : 

Analysis 
Analysis 

SPIKE 
AMOUNT 
10.0 
10.0 
10.0 
10. 0 
10 . 0 

Date • • : 07/29 / 04 
Time . . : 09:24 

MEASURED 
AMOUNT 
9.66 
9.25 
8.84 
9.25 
9.86 

PERCENT 
RECOVERY 
98 
98 
97 
1 03 

Calculations are perfonned before rounding to avoid round-off errors in calculate<! results. 

Bold prim denotes con1rol parameters 

UNITS 
ug/L 
ug/ L 
ug/ L 
ug/ L 
ug/ L 

RECOVERY 
LIMITS 
(73 - 118) 
(62 - 128 ) 
(7 8 - 118 ) 
( 77 - 117 ) 

PERCENT 
RECOVERY 
97 
92 
88 
92 
9 9 

METHOD 
S1f846 8 260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 

.. 

.. 



t MATRIX SPIKE SAMPLE BV'MAJATION REPORT 

GC/MB Volatiles 

Client Lot# ... : D4Gl70191 Work Order # ••• : GLAXJ1D3 - MS Matrix ......... : WATER 
MS Lot-sample I : D4Gl70191- 001 
Date Sampled ... : 07/16/04 11:20 Date Received .. : 
Prep Date ...... : 07/29/04 Analysis Date .. : 
Prep Batch# . .. : 4215389 Analysis Time . . : 
Dilution Fac tor: 1 

PERCENT RECOVERY 
PARAMETER RECOVERY LIMITS 
Benzene 100 {75 - 120) 

100 (75 - 120) 
Chlorobenzene 96 {78 - 118) 

96 (78 - 118) 
1,1-Dichloroethene 82 (66 - 132) 

81 (66 - 132) 
Toluene 96 (78 - 118) 

97 {78 - 118) 
Tri.chloroethene 104 (79 - 122) 

104 {79 - 122) 

PERCENT W URROGATE RECOVERY 
ibromofluoromethane 106 

106 
l,2 - Dichloroethane-d4 111 

108 
4-Bromofluorobenzene 99 

101 
Toluene-de 101 

101 

NOTE(S): 
Calculations are performed before rounding 10 avoid round-off errors in calculated results. 

Bold print denot.eS oontrol parameters 

.. 

GLAXJ1D4-MSD 
07/17/04 
07/29/04 
14:38 

RPO 
RPD LIMITS 

0.25 {0- 21) 

0.54 (0- 20) 

1.2 (0- 26) 

0.72 (0- 22) 

0 .24 (0-23) 

RECOVERY 
LIMITS 
(73 - 118 ) 
(73 - 118) 
{62 - 128) 
(62 - 128) 
{78 - 118) 
{78 - 118) 
(77 - 1 1 ?) 

(77 - 117) 

METHOD 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 



MATRIX SPIKE SAMPLE DATA REPORT 

GC/MS Volati l es 

Cl ient Lot# ... : D4Gl7 0191 Wor k Orde r I .. . : GLAXJ1D3 -MS 
GLAXJ1D4-MSD 

Matrix .. .. ... . . : WATER 
MS Lot- Sample#: D4Gl70191-001 
Date Sampl ed . •• : 07/16/04 11:20 Dat e Received . . : 
Prep Date .....• : 07/29/04 Analysis Dat e . . : 
Prep Batch# .. . : 4215389 Analysis Time .. : 
Di lution Factor: 1 

PARAMETER 
Benzene 

Chlorobenzene 

1 , 1-Dichloroethene 

Tol uene 

Trichloroethene 

SURROGATE 
Di bromofluoromethane 

l , 2-Dichloroethane- d4 

4 - Bromofluoroben zene 

Toluen e - dB 

NOTB(S) : 

SAMPLE 
AMOUNT 
ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

SPIKE MEASRD 

AMT AMOUNT 
1 0.0 9.98 
10 . 0 10 . 0 
1 0 .0 9 .57 
10.0 9 . 62 
10.0 8. 16 
1 0.0 8 . 07 
10.0 9 . 64 
10 . 0 9. 71 
10.0 10 .4 
10.0 10 . 4 

PERCENT 
RECOVERY 
106 
106 
111 
1 08 
99 
101 
101 
101 

Calculations arc performed before rounding 10 avoid round-off errors in calculated results. 

Bold print dCDOles control parameters 

07/17/04 
07/29/04 
14:38 

ONITS 
ug/L 
ug/L 
ug/L 
ug/ L 
ug/L 
ug /L 
ug/L 
ug/L 
ug / L 
ug/L 

PERCNT 
RECVRY RPD 
100 
100 0.25 
96 
96 0. 54 
82 
81 1.2 
96 
97 0.72 
1 04 
104 0 .24 

RECOVERY 
LIMITS 
(73 - 118) 
(73 - 118) 
(62 - 128) 
( 62 - 128) 
(78 - 118) 
(78 - 118 ) 
(77 - 117) 
( 77 - 117 ) 

METHOD 
SW846 82 60B 
SW846 8260B 
SW846 8 2 60B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8 260B 
SW846 8260B 
SW846 8260B 

• 

.. 



e 
Client Lott ... : D4G170191 

PARAMETER RESULT 

MB'l'BOD BLANK REPORT 

DISSOLVED Metals 

REPORTING 
LIMIT UNITS METHOD 

MB Lot-Sanple i: D4G200000-510 Prep Batch J ... : 4202510 
Antimony ND 0.60 ug/L SW846 6020 

Arsenic 

Cadmium 

Lead 

.. Nickel 

Selenium 

Thallium 

ND 

ND 

ND 

ND 

ND 

ND 

Dilution Factor: l 
Analysis Time . . : 14: 03 

1.0 ug/L 
Dilution Factor: 1 

Analysis Time . . : 14 :03 

0.50 ug/L 
Dilution Factor : 1 

Analysis Time .. : 14:03 

1.5 ug/L 
Dilution Factor: 1 

Analysis Time .. : 14:03 

10 ug/L 
Dilution Factor: 1 

Analysis Time .. : 14 : 03 

1.0 ug/L 
Dilution Factor: 1 

Analysis Time . . : 14:03 

0.20 ug/L 
Dilution Factor: 1 

Analysis Time .. : 14:03 

SW846 6020 

SW846 6020 

SW846 6020 

SW846 6020 

SW846 6020 

SW846 6020 

MB Lot-Sample#: D4G200000-546 Prep Batch# .. . : 4202546 
Iron ND 

Magnesium ND 

Sodium ND 

,. 

30 ug/L SW846 6010B 
Dilution Factor: l 

Analysis Time .. : 12:01 

5000 ug/L 
Dilution Factor: 1 

Analysis Time .. : 18:32 

5000 ug/L 
Dilution Factor: 1 

Analysis Time .. : 18:32 

SW846 6010B 

SW846 6010B 

(Continued on next page) 

Matrix ......... : WATER 

PREPARATION­
ANALYSIS DATE 

WORK 
ORDER# 

07/22-07/23/04 GLGG91AA 

07/22 - 07/23/04 GLGG91AC 

07/22-07/23/04 GLGG91AD 

07/22-07/23/04 GLGG91AE 

07/22- 07/23/04 GLGG91AF 

07/22- 07/23/04 GLGG91AG 

07/22 - 07/23/04 GLGG91AH 

07/22-07/27/04 GLGJ71AA 

07/22-07/31/04 GLGJ71AC 

07/22-07/31/04 GLGJ71AD 



Client Lot j . .. : D4G170191 

PARAMETER RESULT 
Bariua 0.48 B 

Calcium ND 

Chromium ND 

Manganese ND 

Vanadium ND 

Zinc ND 

Potassium ND 

Copper ND 

Silver 0.91 B 

Cobalt ND 

Beryllium ND 

ROTE (S): 

METHOD BLANK REPORT 

DISSOLVED Metals 

REPORTING 
LIMIT 
100 

UNITS 
ug/L 

Dilution Factor: 1 

Analysis Time .. : 12:01 

5000 ug/L 
Dilution Factor: 1 

Analysis Time .. : 18:32 

5.0 ug/L 
Dilution Factor: l 

Analysis Time .. : 12:01 

5.0 ug/L 
Dilution Factor: l 

Analysis Time .. , 12:01 

so ug/L 
Dilution Factor: l 

Analysis 1'i me . . : 12: 01 

20 ug/L 
Dilution Factor : l 

Analysis Time .. : 12:01 

5000 ug/L 
Dilution Factor: 1 

Analysis Time .. : 18:32 

25 ug/L 
Dilution Factor: l 

Analysis Time .. : 12 : 01 

5.0 ug/L 
Dilution Factor: l 

Analysis Time .. : 12:01 

so ug/L 
Dilution Factor: l 

Analysis Time .. : 12:01 

0 . 50 ug/L 
Dilution Factor: 1 
Analysis Time .. : 12:01 

METHOD 
SW846 6010B 

SW846 6010B 

SW846 60108 

SW846 6010B 

SW846 6010B 

SW846 60108 

SW846 60108 

SW846 6010B 

SW846 6010B 

SW846 60108 

SW846 6010B 

Calculations are perfonned before rounding co avoid round-off errors in calculated resuhs. 

B Escimaced result. Re,uh is less Chan RL. 

t 
Matrix ....... .. : WATER 

PREPARATION- WORK 
ANALYSIS DATE ORDER# 
07/22-07/27/04 GLGJ71.AB 

07 /22-07 / 31/04 GLGJ71AF 

07/22-07/27/04 GLGJ71AG 

07/22- 07/27/04 GLGJ71AH 

07/22-07/27/04 GLGJ71AJ 

07/22- 07/27/ 04 GLGJ71-

07 /22 - 07/31/04 GLGJ71AL 

07/22 - 07/27/04 GLGJ71AM 

07/22-07/27/04 GLGJ71AN 

07/22-07/27/04 GLGJ71AP 

07/22 - 07 /27/04 GLGJ71AQ 

.. 



• LABORATORY CONTROL SAMPLE BVALUATIOlf RXPORT 

DISSOLVED Metals 

Client Lott .. . : D4Gl70191 Matrix ......... : WATER 

PARAMETER 
PERCENT 
RECOVERY 

RECOVERY 
LIMITS 

PREPARATION-
METHOD ANALYSIS DATE WORK ORDER# 

LCS Lot-Sample#: D4G200000-510 Prep Batch t ... : 4202510 
Antimony 101 (89 - 109) SW846 6020 07/22 - 07/23/04 GLGG91AJ 

Arsenic 

Cadmium 

Lead 

Nickel 

lf'•lenium 

Thallium 

98 

101 

107 

108 

93 

108 

Dilution Factor: 1 Analysis Time . . : 14:07 

(87 - 109) SW846 6020 07/22 - 07/23/04 GLGG91AK 
Dilution Factor: 1 Analysis Time .. : 14:07 

(89 - 110 ) SW846 6020 07/22-07/23/04 GLGG91AL 
Dilution Factor: l Analysis Time .. : 14 :07 

(89 - 114) SW846 6020 07/22-07/23/04 GLGG91AM 
Dilution Factor: 1 Analysis Time .. : 14:07 

(91 - 111) SW846 6020 07/22-07/23/04 GLGG91AN 
Dilut i on Factor: 1 Analysis Time . . : 14 :07 

(82 - 112) SW846 6020 07/22-07/23/04 GLGG91AP 
Dilution Factor: 1 Analysis Time .. : 14 :07 

(84 - 120) SW846 6020 07/22 - 07/23/04 GLGG91AQ 
Dilution Factor: 1 Analysis Time .. : 14 :07 

LCS Lot-Samp1e#: D4G200000-546 Prep Batch# ... : 4202546 
Iron 96 (88 - 110) SW846 6010B 07/22-07/27/04 GLGJ71AR 

Dilution Factor: l Analysis Time . . : 12:05 

Magnesium 103 (91 - 111) SW846 6010B 07/22 - 07/31/04 GLGJ71AT 
Diluti on Factor: 1 Analysis Time .. : 18:36 

Sodium 98 (91 - 112) SW846 6010B 07 /22-07/31/04 GLGJ71AU 
Dilut ion Factor: l Analysis Time .. : 18:36 

Barium 101 (93 - 113 ) SW846 6010B 07/22-07/27/04 GLGJ71AV 
Dilution Factor: l Anal ysi s Time .. : 12:05 

Calcium 98 (89 - 110) SW846 6010B 07/ 22 - 07/31/04 GLGJ71AW 
Dilution Factor: l Analysis Time . . : 18:36 

Chromium 96 (89 - 112) SW846 6010B 07/22-07/27/04 GLGJ71AX 
Dilution Factor: 1 Analysis Time .. : 12:05 

• 
(Continued on next page) 



LABORATORY CONTROL SAMPLE EVALUATION RBPORT 

DISSOLVED Metals 

Client Lot J ... : D4Gl70191 Matrix ......... : WATER 

PARAMETER 
Manganese 

Vanadium 

Zinc 

Potassium 

Copper 

Silver 

Cobalt 

Beryllium 

NOTB(S) : 

PERCENT 
RECOVERY 
97 

98 

93 

100 

96 

97 

94 

97 

RECOVERY 
LIMITS METHOD -------- -(90 - 110) SW846 6010B 

PREPARATION-
ANALYSIS DATE WORK ORDER# 
07/22-07/27/04 GLGJ71A0 

Dilution Factor: 1 Analysis Time .. : 12:05 

(88 - 112) SW846 6010B 07/22-07/27/04 GLGJ71Al 
Dilution Factor: 1 Analysis Time .. : 12:05 

(85 - 110 ) SW846 6010B 07/22-07/27/04 GLGJ71A2 
Dilution Factor: 1 Analysis Time .. : 12:05 

(86 - 111) SW846 6010B 07/22-07/31/04 GLGJ71A3 
Dilution Factor: 1 Analysis Time .. : 18:36 

(86 - 110) SW846 6010B 07/22- 07/27/04 GLGJ71A4 
Dilution Factor: 1 Analysis Time .. : 12:05 

(85 - 114) SW846 6010B 07/22- 07/27/04 GLGJ71A5 
Dilution Factor: 1 Analysis Time .. : 12:05 

(86 - 107) SW846 6010B 07/22- 07/27/04 GLGJ71A6 
Dilution Factor: 1 Analysis Time .. : 12:05 

(88 - 112) SW846 6010B 07/22-07/27/04 GLGJ71A7 
Dilution Factor: 1 Analysis Time •. : 12:05 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

• 

t 



• LABORATORY COHTROL SAMPLE DATA REPORT 

DISSOLVED Metals 

Client Lot f . .. : D4G1 7 0191 Mat rix .. . . ... .. : 

SPIKE MEASURED PERCNT PREPARATION-
PARAMETER AMOUNT AMOUNT UNITS RECVRY METHOD ANALYSIS DATE 

LCS Lot - Samplel: D4G200000-510 Prep Batch # .• . : 4202510 
Antimony 40 . 0 40.4 ug/L 101 SW846 6 02 0 07/22- 07/23/04 

Dilution Factor: 1 Analysis Time .. : 14:07 

Arsenic 40. 0 39 . 3 ug/L 98 SW8 46 6020 07/22-07/23/04 
Dilution Factor: 1 Analysis Time .. : 14 :07 

Cadmi um 40 . 0 40 . 5 ug/L 101 SW8 46 6020 07/22 - 07/23/04 
Dilution Factor: 1 Analysis Time .. : 14 :07 

Lead 40.0 42.8 ug/L 107 SW846 6020 07/22 - 07/23/04 
Dilution Factor: 1 Analysis Time .. : 14 :07 

Nickel 40.0 43.4 ug/L 1 08 SW846 6020 07/22-07/23/04 
Dilution Factor: 1 Analysis Time .. : 14:07 

lfelenium 40.0 37 . 3 ug/L 93 SW846 6020 07/22-07/23/04 
Dilution Factor: l Analysis Time .. : 14 :07 

Th a llium 40.0 43.0 ug/L 1 08 SW846 6020 07/22- 07/23/04 
Dilution Factor: l Analysis Time . . : 14 :07 

LCS LOt - sample# : D4G200 000-546 Prep Batch I . . . : 4202546 
Iron 1 000 965 ug/L 96 SW846 6010B 07/22-07/27/04 

Dilution Factor: l Analysis Time . . : 12:05 

Magnesi um 5 0000 5140 0 ug/L 103 SW84 6 6010B 07/22 - 07/31/04 
Dilution Factor: l Analysis Time .. : 18:36 

Sodium 50000 49200 ug/L 98 SW846 601 0B 07/22-07/31/04 
Dilution Factor : l Analysis Time .. : 18:36 

Barium 2 000 203 0 ug/L 101 SW846 6010B 07/22-07/27/04 
Dilution Factor: 1 Analysis Time .. : 12:05 

Calcium 50000 49000 ug/L 98 SW84 6 6010B 07/22-07/31 /04 
Dilution Factor: 1 Analysis Ti me .. : 18: 36 

chromium 200 192 ug/L 96 SW846 601 0B 07 /22-07/27/04 

Dilution Factor : l Analysis Time .. : 12:05 

(Cont i nued on n ext page) 

.. 

WATER 

WORK 
ORDER # 

GLGG91AJ 

GLGG91AK 

GLGG91AL 

GLGG91AM 

GLGG91AN 

GLGG91AP 

GLGG91AQ 

GLGJ71AR 

GLGJ71AT 

GLGJ71AU 

GLGJ71AV 

GLGJ71AW 

GLGJ71AX 



LABORATORY CONTROL SAMPLE DATA REPORT t 
DISSOLVED Metals 

Client Lot .... : D4Gl70191 Matrix .... ..... : WATER 

SPIKE MBASORED PERCNT PREPARATION- WORK 
PARAMETER AMOUNT AMOUNT UNITS RECVRY METHOD ANALYSIS DATE ORDER # 
Manganese 500 483 ug/L 97 SW846 6010B 07/22-07/27/04 GLGJ71A0 

Dilution Factor: 1 Analysis Time .. : 12:05 

Vanadium 500 488 ug/L. 98 SW846 6010B 07/22-07/27/04 GLGJ71Al 
Dilution Factor: 1 Analysis Time .. , 12:05 

Zinc 500 466 ug/L 93 SW846 6010B 07/22-07/27/04 GLGJ71A2 
Dilution Factor: l Analysis Time .. : 12:05 

Potassium 50000 49800 ug/L 100 SW846 6010B 07/22-07/31/04 GLGJ71A3 
Dilution Factor: l Analysis Time .. : 18:36 

Copper 250 239 ug/L 96 SW846 6010B 07/22-07/27/04 GLGJ71A4 
Dilution Factor: 1 Analysis Time .. : 12:05 

Silver 50.0 4 8.3 ug/L 97 SW846 6010B 07/22-07/27/04 GLGJ71A5 
Dilution Factor: 1 Analysis Time .. : 12:05 

Cobalt 500 4 72 ug/L 94 SW846 6010B 07/22-07/27/04 GLGJ71A6 11 Dilution Factor: 1 Analysis Time .. : 12:05 

Beryllium 50.0 48.6 ug/L 97 SW846 6010B 07/22-07/27/04 GLGJ71A7 
Dilution Factor: 1 Analysis Time .. : 12:05 

NOTH (S): 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



MATRIX SPIKB SAMPLB RVALOATICB RBPORT 

• DISSOLVED Metals 

Client Lott ... : D4Gl70191 Matrix . . .. .. ... : WATER 
Date Sampled . . . : 07 /16/04 10:45 Date Recei ved . . : 07/17/04 

PERCENT RECOVERY 
RECOVERY LIMITS 

RPD PREPARATION- WORK 
PARAMETER 

MS Lot-Sample I: 
Antimony 100 

103 

Arsenic 96 
98 

Cadmium 9 8 
99 

Lead 105 

a..-.. 106 

Nickel 107 
109 

Selenium 89 
92 

Thallium 105 
105 

NOTB(S): 

RPO LIMITS METHOD ANALYSIS DATE ORDER# - --------
D4Gl 70 191-002 Prep Batch# ... : 4202510 

(80 - 117) 
(80 - 117) 2.7 (0-30) 

Dilution Factor: 1 

Analysis Time . . : 14 :55 

(79 - 120) 
(79 - 1 20) 1.1 (0 -30) 

Dilution Factor: l 
Analysis Time .. : 14 :55 

(82 - 115) 
(82 - 115) 0.89 (0-3 0 ) 

Dilution Factor: 1 

Analysis Time .. : 14: 55 

(79 - 119) 
(79 - 119) 0.85 (0-3 0 ) 

Dilution Factor: 1 

Analysis Time .. : 14: 55 

(76 - 119) 
(76 - 119) 1.4 (0-30) 

Dilution Factor: 1 

Analysis Time .. : 14: 55 

(64 - 134) 
(64 - 134) 2.4 (0 -3 5) 

Dilution Factor: 1 

Analysis Time .. : 14 :55 

(77 - 124) 
(77 - 124) 0.87 (0 -30) 

Dilution Factor: l 
Analysis Time .. : 14 :55 

SW846 
SW846 

SW846 
SW846 

SW846 
SW846 

SW846 
SWB46 

SW8 46 
SW846 

SW846 
SW846 

SW846 
SW846 

6020 
6020 

6020 
6020 

6020 
6020 

6020 
6020 

6020 
6020 

6020 
6020 

6020 
6020 

07/22- 07/23/04 GLAXNlCQ 
07/22-07/23/04 GLAXNlCR 

07/22- 07/23/04 GLAXNlCT 
07/22-07/23 / 04 GLAXNlCU 

07/22- 07/23/04 GLAXNlCV 
07/22 - 07/23 / 04 GLAXNlCW 

07/22- 07/23/04 GLAXNlCX 
07/22- 07/23/04 GLAXNlCO 

07/22-07/23 / 04 GLAXNlCl 
07/22-07/23/04 GLAXN1C2 

07/22-07/23/04 GLAXN1C3 
07/22 - 07/23/04 GLAXN1C4 

07/22-07/23/04 GLAXNlCS 
07/22 -07/ 23 /04 GLAXN1C6 

Calculations are performed before rounding 10 avoid round-off errors in calculated results. 

,, 



MATRIX SPIKE SAMPLE DATA REPORT 

DISSOLVED Meta1s t 
Client Lot# ... : D4G170191 Matrix . ........ : WATER 
Date Sampled ... : 07/16/04 10:45 Date Received .. : 07/17/04 

SAMPLE SPIKE MEASRD PERCNT PREPARATION- WORK 
PARAMETER AMOUNT AMT AMOUNT UNITS RECVRY RPD METHOD ANALYSIS DATE ORDER # 

MS Lot- Saq>le I: D4G170191-002 Prep Batch :ft • •• : 4202510 
Antimony 

ND 40.0 40. 2 ug/L 100 SW846 6020 07/22-07/23/04 GLAXNlCQ 
ND 40.0 41.3 ug/L 103 2.7 SW846 6020 07/22-07/23/04 GLAXNlCR 

Dilution Factor: 1 
Analysis Time .. : 14:55 

Arsenic 
ND 40.0 38.6 ug/L 96 SW846 6020 07/22-07/23/04 GLAXNl CT 
ND 40.0 39 . 0 ug/L 98 1.1 SW846 6020 07/22-07/23/04 GLAXNlCU 

Dilution Factor: 1 
Analysis Time .. : 14 :55 

Cadmium 
ND 40 .0 39.2 ug/L 98 SW846 6020 07/22-07/23/04 GLAXNlCV 
ND 40.0 39.6 ug/L 99 0 .89 SW846 6020 07/22- 07/23/04 GLAXNlCW 

Dilution Factor: 1 

Analysis Time .. : 14 :55 ~ 

Lead 
0.11 40.0 42.0 ug/L 1 05 SW846 6020 07/22-07/23/04 GLAXNlCX 
0.11 40.0 42.3 ug/L 106 0.85 SW846 6020 07/22 - 07/23/04 GLAXNlCO 

Dilution Factor: l 

Analysis Time .. : 14: 55 

Nickel 
ND 40.0 43.0 ug/L 107 SW846 6020 07/22 - 07/23/04 GLAXNlCl 
ND 40.0 43.6 ug/L 109 1.4 SW846 6020 07/22-07/23/04 GLAXN1C2 

Dilution Factor: l 
Anal ysis Time . . : 14 :55 

Selenium 
ND 4 0.0 35.8 ug/L 89 SW846 6020 07/22-07/23/04 GLAXN1C3 
ND 40.0 36.6 ug/L 92 2. 4 SW846 6020 07 / 22-07/23/04 GLAXN1C4 

Dilution Factor: l 
Analysis Time .. : 14 :55 

Thallium 
ND 40.0 41.8 ug/L 105 SW846 6020 07/22-07/23 /04 GLAXNlCS 
ND 40.0 42.2 ug/L 105 0.87 SW846 6020 07/22-07/23/04 GLAXN1C6 

Dilut ion Factor: 1 

Analysis Time .. : 14 :55 

NOTE {S) : 

Calculations are perlonned before rounding 10 avoid round-off errors in calcu13rcd results. 



MATRIX SPIKE SAMPLE JNALOATION RRPORT 

t DISSOLVED Metals 

Client Lot# ... : D40170191 
Date Sampled • •• : 07/16/04 11:20 Date Received .. : 07/17/04 

PARAMETER 
PERCENT RECOVERY 
RECOVERY LIMITS 

RPD 

RPO LIMITS METHOD - --------

MS Lot- Sample i: D4G170191-001 Prep Batch# ... : 4202546 
Iron 97 (52 - 1 55) SW846 6010B 

Magnesium 

Sodium 

Barium 

Calcium 

Chromium 

Manganese 

Vanadium 

., 

102 (52 - 155) 4. 6 (0-25) SW846 6010B 

104 
107 

99 
103 

101 
103 

94 
96 

94 
96 

95 
98 

96 
98 

Dilution Fac tor: 1 

Analysis Time .. : 12:56 

(62 - 146) SW846 601 0B 
(62 - 146) 2.3 (0 - 2 5) SW846 601 0B 

Dilution Factor: 1 

Analysis Time .. : 19:39 

(70 - 203) 
(70 - 203) 2 . 3 

SW846 6010B 
(0-40) SW846 6010B 

Dilution Factor: 1 

Analysis Time .. : 19: 39 

(85 - 120) SW846 6010B 
(85 - 120) 1.5 (0 - 25) SW846 6010B 

Dilution Factor : 1 

Analysis Time .. : 12:56 

(48 - 153) SW8 4 6 6010B 
(48 - 153) 1.1 (0 - 25) SW846 6010B 

Dilution Factor : 1 

Analysis Time .. : 19:3 9 

(73 - 135) SW846 6010B 
(73 - 135) 2.2 (0 - 25 ) SW846 6010B 

Dilution Factor: 1 

Analysis Time . . : 12:56 

(79 - 121) SW846 6010B 
(79 - 121 ) 1 . 9 (0-25) SW846 6010B 

Dilution Factor: 1 

Analysis Time .. : 12:56 

(85 - 120) SW846 6010B 
(85 - 120) 2.0 (0-25) SW846 6010B 

Dilution Factor: 1 

Analysis Time . . : 12: 56 

(Continued on next page) 

Matrix ......... : WATER 

PREPARATION­
ANALYSIS DATE 

WORK 
ORDER # 

07/22- 07/27/04 GLAXJlCQ 
07/22-07/27/04 GLAXJlCR 

07/22-07/31/04 GLAXJlCT 
07/22-07/31 /04 GLAXJlCU 

07/22 - 07/31/04 GLAXJlCV 
07/22-07/31/04 GLAXJlCW 

07/22- 07/27/04 GLAXJlCX 
07/22-07/27/04 GLAXJlCO 

07/22-07/31/04 GLAXJlCl 
07/22 - 07/31/04 GLAXJ1C2 

07/22-07/27/04 GLAXJ1C3 
07/22-07/27/04 GLAXJ1C4 

07/22-07/27/04 GLAXJlCS 
07/22-07/27/04 GLAXJ1C6 

07/22-07/27/04 GLAXJ1C7 
07/22 - 07/27/04 GLAXJlCB 



MATRIX SPIKB 81\MPLE EVAI.m.TION REPORT 

DISSOLVED Metals • Client Lot# ... : D4G170191 Matrix .. _____ .. : WATER 
Da te Sampled . .. : 07/16/04 11:20 Date Received .. : 07/17/04 

PERCENT RECOVERY RPD PREPARATION- WORK 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE ORDER # 
Zinc 92 (60 - 137) SW846 6010B 0?/22-07/27/04 GLAXJ1C9 

94 (60 - 137) 2.5 (0-25) SW846 6010B 07/22-07/27/04 GLAXJlDA 
Dilution Factor: 1 
Analysis Time .. : 12:56 

Potassium 98 (76 - 132) SW846 6010B 07/22- 07/31/04 GLAXJlDC 
101 (76 - 132) 2.3 (0-25 ) SW846 6010B 07/22- 07 / 31/04 GLAXJlDD 

Dilution Factor: 1 

Analysis Time .. : 19:39 

Copper 96 (82 - 129) SW846 6010B 07/22-07/27/04 GLAXJlDE 
98 (82 - 129) 1.5 (0-25) SW846 6010B 0?/22-07/27/04 GLAXJlDF 

Dilution Factor: 1 

Analysis Time .. : 12:56 

Silver 9 5 (75 - 141) SW846 6010B 07/22-07/27/04 GLAXJlDG 
98 (75 - 141) 2.8 (0 - 25) SW846 6010B 0?/22-07/27/04 GLAXJlDH 

Dilution Factor: 1 
Analysis Time . . : 12:56 ., 

Cobalt 92 (82 - 119) SW846 6010B 07/ 22 -07/27 / 04 GLAXJlDJ 
94 (82 - 119) 2.1 (0 - 25) SW846 6010B 07/22-07/27/04 GLAXJlDK 

Dilution Factor: 1 
Analysis Time .. : 12:56 

Beryllium 95 (79 - 121) SW84 6 6010B 07/22 - 07/27/04 GLAXJlDL 
96 (79 - 121 ) 1.6 (0-25) SW846 6010B 07/22 -07/27/ 04 GLAXJlDM 

Dilution Factor: l 

Analysis Time .. : 12:56 

NOTR(S): 

Calrulations are perfonned before rounding to avoid round-off errors in catrulated results. 



MATRIX SPIJCB SAMPLE DATA REPORT 

• DISSOLVED Metals 

Cl.ient Lot I ... : D4G170191 Matrix ........• : WATER 
Date Sampled .. . : 07/16/04 11:20 Date Received .. : 07/17/04 

PERCNT PREPARATION- WORK SAMPLE SPIKE 
PARAMETER AMOUNT ~AMT~--

MEASRD 

AMOUNT UNITS RECVRY RPO _Mc.::.E_TH'-'-O-'-Dc..._ ___ ANALYSIS DATE ORDER # 

MS Lot- Sample# : D4Gl70191 -001 Prep Batch, .. . : 4202546 
Iron 

25 
25 

Magnesium 
18000 
18000 

Sodium 

, Barium 

Calcium 

Chromium 

16000 
16000 

37 
37 

35000 
35000 

3.6 
3.6 

Manganese 
150 
150 

,, 

1000 
1000 

5000 0 
50000 

50000 
50000 

2000 
2000 

50 000 
50000 

200 
200 

500 
500 

1000 
1050 

ug/ L 
ug/L 

97 
102 

Dilution Factor: 1 

Analysis Time .. : 12:56 

70300 
71900 

ug/L 
ug/L 

104 
107 

Dilution Factor: 1 

Analysis Time .. : 19:39 

65600 
67200 

ug/ L 
ug/L 

99 
103 

Dilution Factor: 1 

Analys i s Time .. : 19:39 

2060 
2090 

ug/L 
ug/L 

101 
103 

Dilution Factor: 1 

Analysis Time . . : 12:56 

8200 0 
82900 

ug/L 
ug/L 

94 
96 

192 
196 

623 
635 

Dilution Factor: 1 

Analysis Time .. : 19:39 

ug/L 
ug/L 

94 
96 

Dilution Factor: 1 

Analysis Time .. : 12:56 

ug/L 
ug/L 

95 
98 

Dilution Factor: 1 

Analysis Time . . : 12: 56 

SW846 6010B 
4.6 SW846 6010B 

SW846 6010B 
2.3 SW846 601 0B 

SW846 6010B 
2. 3 SW846 60108 

SW846 601 0B 
1.5 SW846 6010B 

SW846 6010B 
1 . 1 SW846 6010B 

SW846 6010B 
2 . 2 SW846 6010B 

SW846 6 010B 
1. 9 SW846 6010B 

(Continued on next page) 

07/22-07/27/04 GLAXJlCQ 
07/22 - 07/27/04 GLAXJlCR 

07/22-07/31/04 GLAXJlCT 
07/22- 07/31 /04 GLAXJlCO 

07/22- 07/31/04 GLAXJlCV 
07/22-07/31/04 GLAXJlCW 

07/22-07/27/04 GLAXJlCX 
07/22-07/27/04 GLAXJlC0 

07/22-07/31/04 GLAXJlCl 
07/22- 07/31/04 GLAXJ1C2 

07/ 22-07/27/04 GLAXJ1C3 
07/22-07/27/04 GLAXJ1C4 

07/22- 07/27/04 GLAXJlCS 
07/22 - 07/ 27/04 GLAXJ1C6 



MATRIX SPllE SAMPLB DATA REPORT 

DISSOLVED Metals t 
Client Lott ... : D4Gl70191 Matrix ..... . ... : WATER 
Date Sampled ... : 07/16/04 11:20 Date Received .. : 07/17/04 

SAMPLE SPIKE MEASRD PERCNT PREPARATION- WORK 
PARAMETER AMOUNT AMT AMOUNT UNITS RECVRY RPD METHOD ANALYSIS DATE ORDER # 
Vanadium 

13 500 494 ug/L 96 SW846 6010B 07/22 - 07/27/04 GLAXJ1C7 
13 500 504 ug/L 98 2.0 SW846 6010B 07/22-07/27/04 GLAXJ1C8 

Dilution Factor: 1 
Analysis Time .. : 12:56 

Zinc 
25 500 483 ug/L 92 SW846 6010B 07/22 - 07/27/04 GLAXJ1C9 
25 500 495 ug/L 94 2 . 5 SW846 6010B 07/22-07/27/04 GLAXJlDA 

Dilution Factor: 1 

Analysis Time .. : 12:56 

Potassium 
5800 50000 54800 ug/L 98 SW846 6010B 07/22-07/31/04 GLAXJlDC 
5800 50000 56100 ug/L 101 2.3 SW846 6010B 07/22-07/31/04 GLAXJlDD 

Dilution Factor: 1 

Analysis Time .. : 19:39 

Copper 
1. 3 250 242 ug/L 96 SW846 6010B 07/22-07/27/04 GLAXJ. 
1. 3 250 246 ug/L 98 1.5 SW846 6010B 07/22-07/27/04 GLAXJl 

Dilution Factor: 1 
Analysis Time .. : 12:56 

S i lver 
ND 50.0 48 .1 ug/L 95 SW846 6010B 07/22-07/27/04 GLAXJlDG 
ND 50.0 49.4 ug/L 98 2 .8 SW846 6010B 07/22-07/27/04 GLAXJlDH 

Dilution Factor: 1 
Analysis Time .. : 12:56 

Cobalt 
ND 500 463 ug/L 92 SW846 6010B 07/22- 07/27/04 GLAXJlDJ 
ND 500 473 ug/L 94 2.1 SW846 6010B 07/22-07/27/04 GLAXJlDK 

Di l ution Factor: 1 

Analysis Time .. : 12:56 

Beryllium 
ND 50.0 47.4 ug/L 95 SW846 6010B 07/22-07/27/04 GLAXJlDL 
ND 50.0 48 . 1 ug/L 96 1.6 SW846 6010B 07/22- 07/27/04 GLAXJlDM 

Dilution Factor : l 

Analysis Time . . : 12:56 

NOTE (S): 

Calculalioos are performed before rounding 10 avoid round-off errors in calculated results. 



• Client Lot# . .. : D4Gl70191 

PARAMETER 
Ammonia as N 

Chemical Oxygen 
Demand (COD) 

Chloride 

Nitrate 

. Nitrite 

RESULT 

ND 

ND 

1.1 

ND 

ND 

Specific Conductance 
ND 

Sulfate 

Total Alkalinity 

Total Dissolved 
Solids 

ND 

ND 

ND 

MBTHOD BLARK REPORT 

General. Chemistry 

Matrix ......... : WATER 

REPORTING PREPARATION- PREP 
LIMIT UNITS METHOD ANALYSIS DATE BATCH # 

Work Order#: GL2AA1AA MB Let-Sample #: D4G280000-346 
0 . 040 mg/L MCAWW 350.1 07/27/04 4210346 

Dilution Factor: l 

Analysis Time .. : 21:00 

Work Order #: GLXCClAA MB Let-Sample #: D40270000-240 

10 mg/L MCAWW 410.4 07/26/04 4209240 
Dilution Factor: 1 
Analysis Time.,: 10:30 

Work Order#: GLVXMlAA MB Lot- Sample #: D4Gl90000 - 497 
0.50 mg/L MCAWW 300.0A 07 / 17/04 4201497 

Dilution Factor: 1 
Analysis Ti me .. : 16:26 

Work Order#: GLV0AlAA MB Lot-Sample #: D4Gl90000-500 
0.050 mg/L MCAWW 300.0A 07/17/04 4201500 

Dilution Factor: 1 

Analysis Time .. : 16 : 26 

Work Order#: GLVX61AA MB Lot- Sample #: D4Gl90000 - 501 
0.060 mg/L MCAWW 300.0A 07/17/04 4201501 

Dilution Factor: 1 
Analysis Time .. : 16 :26 

Work Order#: GLVG41AA MB Lot-Sample #: D40260000 - 366 
2.0 umhos/cm MCAWW 120.1 07/26/04 4208366 

Dilution Factor: 1 

Analysis Time .. : 12:24 

Work Order#: GLVOLlAA MB Lot - Sample #: D4Gl90000-499 
5.0 mg/L MCAWW 300.0A 07/17/04 4201499 

Dilution Factor: 1 
Analysis Time .. : 16:26 

Work Order#: GLVJClAA MB Let-Sample #: D4G260000-120 
5.0 mg/L MCAWW 310.1 07/24 / 04 4208120 

Dilution Factor: 1 
Analysis Time .. : 19:16 

Work Order #: GLON21AA MB Lot-Sample # : D4G220000-511 

5.4 mg/L MCAWW 160.1 07/22/04 4204511 
Dilution Factor: 1 

Analysis Time .. : 16:50 

(Continued on next page) 



MBTHOD BL1\RK REPORT 

General Chemistry t 
Client Lot t . .. : D4Gl 70191 Matrix . . ... .... : WATER 

PARAMETER RESULT 

Total Organic Carbon 
ND 

Tot al suspended 
Soli ds 

NOTE (S ) : 

ND 

REPORTING 
LI MIT ONITS 

Work order #: GMDFFlAA 
1.0 mg/ L 

Dilution Fac t or: 1 
Analys is Time .. : 10:56 

Work Order #: GL5P61AA 

3 .0 mg/L 
Dilut i on Factor: 1 

Ana l ysis Time .. : 20,00 

Calculations are performed before rowuling co avoid round-<>ff errors in calculated resul15. 

PREPARATION- PREP 
METHOD ANALYSIS DATE BATCH# 

MB Lot-Sample # : D4H030000-18 0 
MCAWW 415.1 08 / 02/04 4216180 

MB Lot-Sample #: D4G25 0000 - 039 

MCAWW 160.2 07 / 22 /04 4207039 

I 



t LABORATORY CON"l'ROL SAMPLE EVALUATION REPORT 

Cl ient Lott ... : D4Gl70191 

PARAMETER 
pH 

Ammonia as N 

Chemical Oxygen 
Demand (COD} 

Chloride 

Nitrite 

PERCENT 
RECOVERY 

101 

98 

108 

92 

91 

94 

Specific Conductance 
98 

Sulfate 
92 

Total Alkalinity 
96 

Total Dissolved 
Solids 

101 

Gene ral Chemistry 

Matrix ......... : WATER 

RECOVERY 
LIMITS METHOD 

Work Order#: GLCLXlAA 
(97 - 102) MCAWW 150.1 

PREPARATION­
ANALYSIS DATE 

PREP 
BATCH# 

LCS Lot- Sample#: D4G170000-121 
07/17/04 4199121 

Dilution Factor, 1 Analysis Time .. , 16:53 

work Order#: GL2AA1AC 
( 9 0 - 11 D) MCAWW 3 5 0 . 1 

LCS Lot- Sample#: D4G280000-346 
07/27/04 4210346 

Dilution Factor: 1 Analysis Time .. : 21:00 

Work Order#: GLXCClAC LCS Lot-Sample#: D4G270000 - 240 

(86 - 114) MCAWW 410 . 4 07/26/04 4209240 
Dilution Factor: 1 Analysis Time .. : 10:30 

Work Order#: GLVXMlAC LCS Lot-Sample#: D4G190000-497 
(90 - 110) MCAWW 300.0A 07/17/04 4201497 
Dilution Factor: l Analysis Time .. : 15:56 

Work Order#: GLV0A1AC LCS Lot -Sample#: D4G190000-500 
(90 - 110} MCAWW 300 . 0A 07/17/04 4201500 
Dilution Factor: 1 Analysis Time .. : 15:56 

Work Order#: GLVX61AC LCS Lot-Sample#: D4G190000-501 
(90 - 110} MCAWW 300 .0A 07/17/04 4201501 
Dilution Factor: 1 Analysis Time .. : 15:56 

Work Order#: GLVG41AC 
(89 - 109} MCAWW 120.1 

LCS Lot-Sample#: D4O260000-366 
07/26/04 4208366 

Dilution Factor : 1 Analysis Time .. : 12:24 

Work Order#: GLV0LlAC LCS Lot-Sampl e#: D4G190000-499 
(90 - 110} MCAWW 300.0A 07/17/04 4201499 
Dilution Factor: 1 Analysis Time .. : 15:56 

Work Order#: GLVJClAC 
(95 - 110) MCAWW 310.1 

LCS Lot-Sample#: D4G260000-120 
07/24/04 4208120 

Dilution Factor: 1 Analysis Time . . : 19:16 

Work Order#: GL0N21AC LCS Lot-Sample#: D4G220000-511 

(86 - 106) MCAWW 160.1 07/22/04 4204511 
Dilution Factor: 1 Ana lysis Time .. : 16:50 

(Continued on next page) 



LABORATORY CONTROL SAMPLB EVALUATION REPORT 

General. Chemistry 

Client Lot# ... : D4Gl70191 

PARAMETER 
PERCENT 
RECOVERY 

Total Organic Carbon 
99 

To tal Suspended 
Solids 

.NC>TE ( s} : 

107 

RECOVERY 
LIMITS METHOD 

Work Order #: GMDFFlAC 
(90 - 110 ) MCAWW 415.1 

Matrix ... . ... .. : WATER 

PREPARATION­
ANALYSIS DATE 

PREP 
BATCH# 

LCS Lot - Sample#: D4H030000-180 
08/02/04 4216180 

Dilution Factor: 1 Analysis Time . . : 10:56 

Work Order#: GLSP61AC LCS Lot-Sample# : D4G250000-039 

(86 - 114) MCAWW 160.2 07/22/04 4207039 
Dilution Factor: 1 Analysis Time .. : 20:00 

CalcuLttioos are performed before rounding 10 avoid round-off errors in calculated rcsulcs. 

• 

I 



t LABORATORY CONTROL SAMPLE DATA REPORT 

General Cbelll:istry 

Client Lot# . . . : D4G170191 Matrix . . ..... .. : WATER 

PARAMETER 
pH 

SPIKE 
AMOUNT 

MEASURED 
AMOUNT UNITS 

PERCNT PREPARATION- PREP 
RECVRY ~M~E~T~H~O_D _____ _ ANALYSIS DATE BATCH# 

7 .00 

Ammonia as N 
4.00 

Chemical Oxygen 
Demand (COD) 

100 

Chloride 

. Nitrate 

Nitrite 

20.0 

4.00 

4.00 

Specific Conductance 

7 .04 

3.94 

108 

18 . 5 

3.64 

3. 77 

1410 1380 

Sulfate 
20.0 

Total Alkalinity 
200 

Total Dissolved 
Solids 

500 

18.4 

191 

507 

Work Order#: GLCLXlAA LCS Lot-Sample#: D4Gl70000-121 
No Units 101 MCAWW 150.1 07/17/04 4199121 

Dilution Factor: 1 Analysis Time .. : 16:53 

Work Order#: GL2AA1AC LCS Lot -Sample#: D4G280 0 00- 346 
mg/L 98 MCAWW 350.1 07/27/04 4210346 

Dilution Factor: 1 Analysis Time .. : 21 : 00 

Work Order#: GLXCClAC LCS Lot-Sampl e#: D4G270000-240 

mg/L 108 MCAWW 410 . 4 07/26/04 4209240 
Di lution Factor: 1 Analys is Time .. : 10:30 

Work Order# : GLVXMl AC LCS Lot-Sample#: D4G190000-497 
mg/L 92 MCAWW 300.0A 07/17/04 4201497 

Dilution Factor: 1 Analysis Time .. : 15:56 

Work Order#: GLV0AlAC LCS Lot-Sampl e#: D4G190000-500 
mg/L 91 MCAWW 300.0A 07/17/04 4201500 

Dilution Factor: 1 Analysis Ti me .. : 15:56 

Work Order#: GLVX61AC LCS Lot- Sample#: D4Gl90000-501 
mg/L 94 MCAWW 300.0A 07/17/04 4201501 

Dilution Factor: 1 Analysis Time .. : 15:56 

Work Order#: GLVG41AC LCS Lot -Sample#: D4G260000-366 
umhos/cm 98 MCAWW 120.1 07/26/04 4208366 

Dilution Factor: 1 Analysis Time .. : 12:24 

Work Order#: GLV0LlAC LCS Lot-Sample#: D4G190000-499 
mg/L 92 MCAWW 300.0A 07 / 17/04 4201499 

Dilut ion Factor: 1 Analysis Time . . : 15:56 

Work Order#: GLVJClAC LCS Lot-Sample#: D4G260000-120 
mg/L 96 MCAWW 310. 1 07/24 /04 4208120 

Dilut ion Factor: l Analysis Time .. : 19:16 

Work Order#: GL0N21AC LCS Lot- Sample#: D4G220000-511 

mg/L 101 MCAWW 160. 1 07/22/04 4204511 
Dilution Factor: 1 Analysis Time .. : 16: 50 

(Continued on next page) 



LABORATORY CONTROL SAMPLE DATA REPORT 

General Chemistry 

C1ient Lott ... : D4Gl70191 Matrix ......... : WATER 

SPIKE MEASURED 
PARAMETER AMOUNT AMOUNT _ON_I_T __ S'----

PERCNT 

RECVRY ~ME=TH~O~D~-----
PREPARATION­
ANALYS IS DATE 

PREP 
BATCH# 

Total Organic Carbon Work Order#: GMDFFlAC LCS Lot-Sample#: D4H030000- 180 
25 .0 24.7 mg/L 99 MCAWW 415.1 08/02/04 4216180 

Dilution Factor: 1 Anal ysis Time .. : 10:56 

Total Suspended 
Solids 

Work Order# : GL5P61AC LCS Lot - Sampl e# : D4G250000-039 

94.2 101 mg/L 107 MCAWW 160.2 07/22/04 4207039 
Dilution Factor : 1 Analysis Time . . : 20:00 

NOTB (S): 

Calcula1ions are performed before rounding to avoid round-off crrora in calculated results. 

t 



MATRIX SPIKB SAMPLE BVALUATION REPORT t General Chemistry 

C1ient Lot 1 ... : D4Gl70191 
Date sampled ... : 07/14/04 16:30 Date Received .. : 07/15/04 

PERCENT 
PARAMETER RECOVERY 
Ammonia as N 

92 
92 

RECOVERY RPD 
LIMITS RPD LIMITS METHOD 

WO#: GKQXLlAQ- MS/GKQXLlAR-MSD 
{44 

{44 
- 130) 
- 130) 0 . 16 {0-30) 

Dilution Factor: 1 

Analysis Time .. : 21:00 

MCAWW 350.1 
MCAWW 350. 1 

Matrix ... .... .. : WATER 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 

MS Lot - Sample#: D4G090195-001 
07/27/04 4210346 
07 / 27/04 4 210346 

Chemical Oxygen 
Demand {COD) 

WO#: GK7D51AU- MS/GK7D51AV- MSD MS Lot -Sample#: D4G150389-003 

Chloride 

- bloride 

Nitrate 

Ni trite 

Sulfate 

83 
87 

107 
107 

93 
94 

105 
105 

93 
94 

I 
I 

108 I 
108 I 

{74 - 109) MCAWW 410.4 
{74 - 109) 2.8 (0 - 11) MCAWW 410.4 

Dilution Factor: l 
Analysis Time .. : 10:30 

WO#: GLARK1B4-MS/GLARK185-MSD 
(80 - 120) MCAWW 300 . 0A 
(80 - 120) 0.11 {0-10) MCAWW 300.0A 

Dilution Factor: l 
Analysis Time .. : 01:18 

WO#: GLAXJlDT-MS/GLAXJlDU- MSD 
(80 - 120) 
(80 - 120) 0.69 (0- 10) 

Dilution Factor: l 

Analysis Time . . : 16:56 

MCAWW 300 . 0A 
MCAWW 300. 0A 

WO#: GLAXJlDX-MS/GLAXJlD0-MSD 
(80 - 120) MCAWW 300.0A 
(80 - 120) 0.23 (0-10) MCAWW 300.0A 

Dilution Factor: l 
Analysis Time .. : 16:56 

WO#: GLAXJlDV-MS/GLAXJlDW-MSD 
(80 - 120 ) MCAWW 300.0A 
(80 - 120 ) 0 .83 (0-10} MCAWW 300.0A 

Dil ution Factor: 1 

Analysis Time . . : 16:56 

WO# : GLARK1B8- MS/GLARK1E9-MSD 
(80 - 120) MCAWW 300.0A 
(80 - 120) 0 . 06 (0 - 10) MCAWW 300.0A 

Dilution Factor: 1 
Analysis Time .. : 01:18 

(Continued on next page) 

07/26/04 
07/26/04 

4209240 
4209240 

MS Lot-Sample#: D4G170164-008 
07/17-07/18/04 4201497 
07/17- 07/18/04 4201497 

MS Lot-Sample#: D4G170191 - 001 
07/17/04 4201497 
07/ 17/ 04 4201497 

MS Lot-Sample #: D4G170191- 001 
07/17/04 4201500 
07/17/04 4201500 

MS Lot - Sample# : D4G170191-001 
07/17/04 4201501 
07/17/ 04 4201501 

MS Lot-Sample#: D4G170164-008 
07/17- 07/18/04 4201499 
07/17-07/18/04 4201499 



MATRIX SPIKE SAMPLB EVALUATION RBPORT 

General Chemistry 

Client Lot I ... : D4G170191 
Date Sampled ... : 07/14/04 16:30 Date Received. .. : 07/15/04 

PERCENT 
PARAMETER RECOVERY 
Sulfate 

106 
106 

Total Organic Carbon 
100 
100 

HOTR(S): 

RECOVERY RPD 
LIMITS RPD LIMITS METHOD 

WO# : GLAXJ1D1-MS/GLAXJ1D2-MSD 
(8 0 
( 80 

- 120) 
- 120) 0.27 (0-10) 

Dilution Factor: l 
Analysis Time . . : 16 :56 

MCAWW 300.0A 
MCAWW 300.0A 

WO#: GK5RN1FM-MS/GK5RN1FN-MSD 
(85 - 117) MCAWW 415.1 
(85 - 117) 0.35 {0-10) MCAWW 415.1 

Dilution Factor: l 

Analysis Time .. : 01:29 

Calculacions are performed before rounding 10 avoid round-off errors in calculaled rcsulls. 

I Estimated resul1. Result ooocentracion exceeds the calibration range. 

Matrix .. .... ... : WATER 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 

MS Lot-Sample#: D4G170191-001 
07/17/04 4201499 
07/17/04 4201499 

MS Lot- Sample#: D4Gl50194-003 
08/02/04 4216182 
08/02/04 4216182 

• 



MATRIX SPIIB SAMPLE DATA REPORT 

I General Chemistry 

Client Lot# ... : D4Gl70191 Matrix .•....... : WATER 
Date Saopled ... : 07/14/04 16:30 Date Received .. : 07/15/04 

SAMPLE 
PARAMETER AMOUNT 
Ammonia as N 

0. 041 
0 . 041 

Chemical Oxygen 
Demand (COD} 

Chloride 

27 
27 

760 
760 

~ hloride 
4.1 
4.1 

Nitrate 

Nitrite 

Sulfate 

• 

3.2 
3.2 

0.15 
0.15 

460 
460 

SPIKE 
AMT 

4.00 
4.00 

50.0 
50.0 

500 
500 

25 . 0 
25.0 

5.00 
5.00 

5.00 
5.00 

500 
500 

MEASRD PERCNT PREPARATION- PRBP 
AMOUNT UNITS RECVRY RFD METHOD ANALYSIS DATB BATCH # 

WO#: GKQXLlAQ- MS/GKQXLlAR-MSD MS Lot-Sample #: D4G090195-001 
3.73 mg/L 92 
3. 72 mg/L 92 

Dilution Factor: 1 

Analysis Time .. : 21:00 

MCAWW 350.1 07/27/04 4210346 
0.16 MCAWW 350.1 07/27/04 4210346 

WO#: GK7D51AO- MS/GK7D51AV-MSD MS Lot-Sample#: D4G150389-003 

68.9 
70.9 

mg/ L 
mg/L 

83 
87 

Dilution Factor: 1 
Analysis Time .. : 10:30 

MCAWW 410.4 
2 .8 MCAWW 410.4 

07/26/04 
07/26/04 

4209240 
4209240 

WO# : GLARK1E4 -MS/GLARK1ES-MSD MS Lot-Sample#: D4G170164-008 
1300 I mg/L 107 MCAWW 300.0A 07/17-07/18 /04 4201497 
1300 I mg/L 107 0.11 MCAWW 300.0A 07/17- 07/18/04 4201497 

Dilution Factor: 1 
Analysis Time . . : 01:18 

WO#: GLAXJlDT-MS/GLAXJlOU-MSD MS Lot - Sample#: D4G170191 - 001 
27.4 mg/L 93 MCAWW 300 . 0A 07 /17/04 4201497 
27.5 mg/L 94 0.69 MCAWW 300 . 0A 07/17/04 4201497 

Dilution Factor: 1 

Analysis Time .. : 16:56 

WO# : GLAXJlDX-MS/GLAXJlDO-MSD MS Lot -Sample#: D4G170191-001 
8.47 mg/L 105 MCAWW 300 . 0A 07/17/04 4201500 
8.49 mg/L 105 0.23 MCAWW 300 .0A 07/17/04 4201500 

Diluti on Factor: 1 
Analysis Time .. : 16:56 

WO#: GLAXJlDV- MS/GLAXJlDW- MSD MS Lot-Sample#: D4G170191 - 001 
4 .79 mg/L 93 MCAWW 300.0A 07/17/04 4201501 
4.83 mg/L 94 0.83 MCAWW 300.0A 07/ 17/04 4201501 

Dilution Fact or: 1 
Analysis Time .. : 16:56 

WO#: GLARK1E8-MS/GLARK1E9-MSD MS Lot - Sample#: D4G170164-008 
MCAWW 300.0A 07/17-07/18/04 4201499 

0.06 MCAWW 300.0A 07/17-07/18/04 4201499 
1000 I mg/L 108 
1000 I mg/L 108 

Dilution Factor: l 

Analysis Time .. : 01: 18 

(Continued on next page} 



MATRIX SPIKE SAMPLE DATA RBPORT 

General Chemistry t 
Client Lot# ... : D4G170191 Matrix ... . ..... : WATER 
Date Sampled ... : 07/14/04 16: 30 Date Received. •. : 07/15/ 04 

SAMPLE SPIKE 
PARAMETER AMOUNT AMT 
Sulfate 

17 25.0 
17 25 . 0 

Total Organic Carbon 
ND 25 .0 

ND 25.0 

NOTE (S) : 

MEASRD PERCNT PREPARATION- PREP 
AMOUNT UNITS RECVRY RPO METHOD ANALYSIS DATE BATCH # 

WO#: GLAXJ1D1-MS/GLAXJ1D2 - MSD MS Lot- Sample # : D4G170191 - 001 
43. 6 mg/L 106 
43.7 mg/L 1 06 

Dilution Factor: 1 

Analys is Time .. : 16:56 

MCAWW 300.0A 07/17/04 4201499 
0.27 MCAWW 300 .0A 07/17/04 4201499 

WO#: GK5RN1FM-MS/GK5RN1FN-MSD MS Lot-Sample#: D4G15 0194-003 
25 . 5 mg/L 100 MCAWW 415 .1 08/02/04 4216182 
25 .4 mg/L 100 0.35 MCAWW 415.1 08/02/04 4216182 

Dilution Factor: l 

.Analysis Time .. : 01:29 

Calculations arc performed before rounding 10 avoid round-off errors in calculated results. 

I Estimated result. Result conoen1ration eKceeds the calibration range. 

• 



f 
C1ient Lot# ... : D4Gl70191 

Date Samp1ed ... : 07/16/04 

DUPLICATE 
PARAM RESULT RESOLT 
Total Dissolved 
Solids 

700 690 

I 

SAMPLB DUPLICATE BVALUAT:tai RBPORT 

General. Chemistry 

Work Order f ... : GLAW0-SMP 
GLAW0-DUP 

Date Received .. : 07/17/04 

Matrix . . ... . . : WATER 

RPO PREPARATION-
UNITS RPO LIMIT METHOD ANALYSIS DATE 

SD Lot-Sample #: D4Gl70182 -017 

mg/L 1.0 { 0-20) MCAWW 160 .1 07/22/04 
Dilution Factor: 1 Analysis Time .. : 16:50 

PREP 
BATCH # 

4204511 



SJ\MPLB DUPLICATE BVALOATION RRPORT 

General Chemistry 

Cl ient Lott ... : D4Gl70191 Work Order I . .. : GLAJV-SMP Matrix ...•. . • : WATER 
GLAJV-DUP 

Date Sampled . .. : 07/16/04 09 :10 Date Received .. : 07/17/04 

DUPLICATE RPD 
PARAM RESULT RESULT UNITS RPD LIMIT METHOD 
Total Suspended SD Lot-Sample #: 
Solids 

82 84 mg/L 3.4 (0 - 20) MCAWW 160.2 
Dilution Factor : l Analysis Time .. : 20:00 

pH SD Lot - Sample#: 
8.2 8.3 No Units 0.49 (0-5. 0) MCAWW 150 .1 

Dilution Factor: 1 Analysis Time .. : 16 :59 

PREPARATION-
ANALYSIS DATE 

D4G170133 -001 

07/22/04 

D4Gl 70133 - 001 
07/17/04 

t 
PREP 
BATCH # 

4207039 

4199121 

I 



SAMPLE DUPLICATE RVALOlt.TION REPORT 

General Chemistry f Client Lot I ... , D4G170191 Work Order# ... : GK9RE-SMP Matrix ... .. .. : WATER 

,, 

GK9RE- DUP 
Date Sampled . .. : 07/15/04 09:39 Date Received •. : 07/16/04 

DUPLICATE RPD 
PARAM RESULT RESULT UNITS RPO LIMIT METHOD 
Total Alkalinity SD Lot-Sample 

1200 1200 mg/L 0.25 (0- 1 0) MCAWW 310.1 
#: 

Dilution Factor : l Analysis Time . . : 19: 16 

PREPARATION-
ANALYSIS DATE 

D4G160354-001 
07/2 4/04 

PREP 
BATCH # 

4208120 



SAMPLE DUPLICATE BVALUATION REPORT 

General Chemistry 

Client Lot f ... : D40170191 Work Order# ... : GLAXJ- SMP 
GLAXJ-DUP 

Date Sampled . . . : 07/16/04 11:20 Date Received .. : 07/17/04 

t 
Matrix ....... : WATER 

PREPARATION- PREP 
PARAM RESULT 

DUPLICATE 
RESULT ------ UNITS RPO 

RPO 
LIMIT c....:ME=..:c.TH:..:.O.;;;.;Dc....... _____ ANALYSIS DATE BATCH # 

Specific Conductance SD Lot-Sampl e#: D4Gl70191 - 001 
410 410 umhos/cm 0.98 (0- 7.0) MCAWW 120.1 07/26/04 4208366 

Di lution Factor : 1 Analysis Time .. : 12 :24 
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Lot#: D4Ll 70138 

Case Narrative 

Enclosed is the report for three samples received at STL Denver laboratory on December 17, 2004. The 
results included in this report have been reviewed for compliance with STL's Laboratory Quality 
Manual. The test results shown in this report meet all requirements ofNELAC and any exceptions are 
noted below. 

Th.is report may include data with reporting limits (RLs) less than STL Denver's standard reporting limit. 
These data and reporting limits are being used specifically to meet the needs of this project. Note that, 
data are not customarily reported to these levels because they are inherently less reliable and potentially 
less defensible than the latest industry standards require. 

Dilution factors and footnotes have been provided to assist in the interpretation of the results. Each 
sample was analyzed to achieve the lowest possible reporting limit with in the constraints of the method. 
In some cases, due to interferences or analytes present at concentrations above the linear calibration 
curve, samples were diluted. For diluted samples, the reporting limits are adjusted relative to the dilution 
required. 

STL Denver utilizes USEPA approved methods in all analytical work. The samples presented in this 
report were analyzed for the parameters listed on the analytical methods summary page in accordance 
with the methods indicated. A summary of quality control parameters is provided below. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

Quality Control Summary for Lot D4Ll 70138 

Sample Receiving 

• The cooler temperature upon receipt at the Denver laboratory was l .8°C. 

• The sample bottles were received in acceptable condition. 

Holding Times 

• The holding times were met. 

Method Blanks 

• All Method Blanks were within established control limits. 

Laboratory Control Samples 

• The Laboratory Control Sample recoveries were within established control limits. 

Matrix Spike Samples 

• The percent recoveries of the MS/MSD and/or the relative percent difference were not calculated for 
Dissolved Sodium during Method 601 OB analysis because the sample concentration was greater than 
four times the spike amount. 

• Due to the result concentration exceeding the calibration range the MS/MSD results for Nitrate 
Method 300.0A are estimated. 



Lot#: D4Ll 70138 

• • All other Matrix Spike and Matrix Spike Duplicate recoveries were within established control limits. 



EXECUTIVE SUMMARY - Detection Highlights 

D4L170138 

REPORTING ANALYTICAL 
PARAMETER RESULT LIMIT UNITS METHOD 

MW- 0 7 12/ 15 / 04 15:15 001 

Iron - DISSOLVED 29 B 30 ug/L SW846 6010B 
Magnesium - DISSOLVED 22000 5000 ug/L SW846 6010B 
Sodium - DISSOLVED 19000 5000 ug/L SW846 6010B 
Calcium - DISSOLVED 4 6000 5000 ug/L SW846 6010B 
Potassium - DISSOLVED 6800 5000 ug/L SW846 6010B 
Dichlorodiflu o romethane 3.9 0.57 ug/L SW846 8260B 
1,1-Dichloroethane 9.5 0. 74 ug/L SW846 8260B 
cis-1 ,2 -Dichloroethene 3 . 5 0.59 ug/L SW84 6 8260B 
1,1-Dichloroethene 1.1 0.59 ug/L SW846 8260B 
Methylene c hloride 0 . 89 J 1. 7 ug/L SW846 8260B 
Tetrachloroethene 8.8 0.45 ug/L SW846 8260B 
1,1,1- Trichloroethane 0 .50 J 0.65 ug/L SW846 8260B 
Trichloroethene 1. 9 0.54 ug/L SW846 8260B 
Trichlorofluoromethane 2.0 1.1 ug/L SW846 8260B 
Chloride 3 . 8 0.50 mg/L MCAWW 300.0A 
Sulfate 18 5 . 0 mg/L MCAWW 300. 0A 
Nitrate 4.6 0.050 mg/L MCAWW 300 . 0A 
Ion Balance 1. 7 % SM18 1030F & AP 

Difference 
Total Anions 4.9 0.30 meq/L SMl 7 1030F & API 
Total Cations 5. 1 0.10 meq/L SM17 1030F & API 
Bicarbonate, as CaCO3 210 10 mg/L MCAWW 310 .1 
Total Alkalinity 210 5.0 mg/L MCAWW 310.1 
Ammonia as N 0 . 030 B 0.040 mg/L MCAWW 350 .l 
Ionized Ammonia 0.029 B 0.040 mg/L SM18 8010F 

MW- 11 12/ 15/ 04 14:25 0 02 

Magnesium - DISSOLVED 22000 5000 ug/L SW846 6010B 
Sodium - DISSOLVED 22000 5000 ug/L SW846 6010B 
Calcium - DISSOLVED 41000 5000 ug/L SW846 6010B 
Potassium - DISSOLVED 7000 5000 ug/L SW846 6010B 
Chloride 3.5 0.50 mg/L MCAWW 300 . 0A 
Sulfate 28 5.0 mg/L MCAWW 300.0A 
Nitrate 5 . 5 0.050 mg/L MCAWW 300.0A 
Ion Balance 1. 8 % SM18 1030F & API 

Difference 
Total Anions 4 . 8 0.30 meq/L SM17 1030F & API 
Total Cations 5.0 0.10 meq/L SM17 1030F & API 
Bi carbonate , as CaCO3 190 10 mg/L MCAWW 310.1 
Total Alkalinity 190 5.0 mg/L MCAWW 31 0 .1 



PREPARATION METHODS SUMMARY 

D4L170138 

PREPARATION DESCRIPTION 

Acid Digestion for Total Recoverable Metals 
Ammonia preparation 
Bicarbonate Alkalinity 
Carbonate Alkalinity 
Chlo ride 

PREPARATION 
METHOD 

SW846 3005A 
MCAWW 350.1 
MCAWW 310.1 
MCAWW 310 . 1 
MCAWW 300 .0A 

ANALYTICAL 
METHOD 

SW846 6010B 
MCAWW 350.1 
MCAWW 310.1 
MCAWW 310.1 
MCAWW 300.0A 

I on Balance Difference 
Ionized Ammonia 
Nitrate 

SM18 1030F & AP SM18 1030F & AP 

Nitrite 
Potentiometric titration to preselected pH 
Sulfate 
Total Anions 
Total Cations 
Un-ionized Ammonia 
25 mL Purge- and-Trap 

References: 

MCAWW 350.1 
MCAWW 300.0A 
MCAWW 300.0A 
MCAWW 310.1 
MCAWW 300.0A 
SM17 1030F & AP 
SM17 1030F & AP 
MCAWW 350.1 
SW846 5030B/826 

MCAWW "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79- 020, March 1983 and subsequent revisions. 

SM17 

SM18 

"Standard Methods for the Examination of Water and 
Wastewater" , 17th Editi on, 1989. 

"Standard Methods for the Examination of Water and 
Wastewater", 18th Edition, 1992. 

SM18 8010F 
MCAWW 300.0A 
MCAWW 300.0A 
MCAWW 310.1 
MCAWW 300.0A 
SM17 1030F & 
SM17 1030F & 
SM18 8010F 
SW846 8260B 

SWB46 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 

AP 
AP 



ANALYTICAL MEfflODS SUMMARY 

PARAMETER 

Alkalinity 
Ammonia (Ion ized) 
Bicarbonate Alkalinity 
Carbonate Alkalinity 
Chloride 

D4L170138 

Inductively Coupled Plasma (ICP) Metals 
Ion Balance (%Difference) 
Ion Balance (Tot. Anions) 
Ion Balance (Tot . Cations) 
Nitrate as N 
Nitrite as N 
Nitrogen, Ammon ia 
Sulfate 
Un- I onized Ammonia 
Volatile Organics by GC/MS 

References: 

ANALYTICAL 
METHOD 

MCAWW 310 . 1 
SM18 8010F 
MCAWW 310.1 
MCAWW 310.1 
MCAWW 300.0A 
SW846 6010B 
SM18 1030F & API 
SM17 1030F & API 
SM17 1030F & API 
MCAWW 300.0A 
MCAWW 300 .0A 
MCAWW 350.1 
MCAWW 300 .0A 
SM18 8010F 
SW846 8260B 

MCAWW "Methods for Chemical Analysis of Water and Wastes ", 
EPA-600/4 - 79-020, March 1 983 and subsequent revisions. 

SM17 

SM18 

SW846 

"Standard Methods for the Examination of Water and 
Wastewater", 17t h Edition, 1 989. 

"Standard Methods for the Examination of Water and 
waste water", 18th Edition, 1 992. 

"Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 a nd its updates. 

• 



• 
ANALYTICAL 
METHOD 

MCAWW 300.0A 
MCAWW 310.1 
MCAWW 350 . 1 
SM17 1030F & 

SM18 1030F & 

SM1 8 80 1 0F 
SW8 4 6 6010B 
SW846 8260B 

References : 

API 
API 

METHOD/ ANALYST SUMMARY 

D4Ll70138 

ANALYST 

Andrita Scofield 
Maria Fayard 
Claire Likar 
Sherry Scaggiari 
Sherr y scaggiari 
Claire Likar 
Janel Motic hka 
Dan Appelhan s 

MCAWW "Methods for Chemica l Analysis of Water and Wastes" , 
EPA-600/4-79-020, March 1 983 and subsequent revi sions. 

SM17 

SM18 

"Standard Methods for the Examinatio~ of Water and 
Wastewater" , 17th Edition, 1989. 

"Standard Methods for the Examination of Water a n d 
Wastewater", 18th Edition, 1992. 

ANALYST 
ID 

004409 
002596 
00438 2 
002016 
002016 
004382 
2862 
00 1 008 

SW846 "Test Methods for Evaluating Solid waste, Physical/Chemical 
Methods", Third Edition, November 1986 a nd its updates. 



WO# SAMPLE# CLIENT SAMPLE ID 

GlCDM 
GlCDP 
GlCDQ 

NOTB (S ) 

001 
002 
003 

MW- 07 
MW-1 1 
TRIP BLANK 

SAMPLE SUMMARY 

D4L170138 

- The analy1ical results or the samples Hs1ed above are presenled on die following pages. 

- All ealcula1ions are performed before rounding \O avoid round-off errors in calcula1ed resulls. 

- Resulls noted as "ND" were nol de1ec1ed al or above the smed llmi1. 

- This repon must no1 be reproduced, except in foll. without die wriucn approval or the laboratory. 

• Results for 1he following parame1ers are never reponed on a dry weight basis: color, corrosivi1y, dcnsily, flashpoint, ignicabilily, layers, odor, 

pain1 filter test, pH, porosi ty pressure, reactivity, redox po1en1ial , specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 

SAMPLED SAMP 
DATE TI ME 

12/15/04 15 :15 
12/15 / 04 14 :2! 
12/15/04 



-· 
Lot- Sample# ... : D4L170138 - 001 
Date Sampled ... : 12/15/04 15:15 
Prep Date ...... : 12/28/04 
Prep Batch# ... : 4364500 
Dilution Factor: 1 

waste Management, Inc. 

Client Sample ID: MW- 07 

GC./MS Volatiles 

Work Order# ... : GlCDMlAE 
Date Received .. : 12/17/04 
Analysis Date .. : 12/28/04 
Analysis Time .. : 14:49 

Matrix .. ....... : WATER 

Method . ....... . : SW846 8260B 

PARAMETER 
Acetone 
Acrylonitrile 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Dibromochloromethane 
Chloroethane 
Chloroform 
Chloromethane 
1 , 2-Dibromo-3-

chloropropane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
1,2 - Dichlorobenzene 
1,4- Dichlorobenzene 
trans-1,4 -Dichloro-

2-butene 
Dich1orodif1uoromethane 
1 , 1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans - 1,2-Dichloroethene 
1 , 1-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
Ethylbenzene 
2 - Hexanone 
Iodomethane 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 

RESULT 
ND 

ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3 .9 
9.5 
ND 
3.5 

ND 
1.1 
ND 

ND 
ND 

ND 
ND 

ND 
0.89 J 
ND 

ND 

REPORTING 
LIMIT 
13 
9.0 
0.69 
0.62 
0.66 
0.61 
1.3 
5.5 
1.4 
0.62 
0 . 70 
0. 38 
1.1 
0.62 
1.2 
0.82 

0.36 
0.77 
0.71 
0 . 57 
2 .8 

0.57 
0 . 74 
0 .68 
0.59 
0.63 
0 .59 
0.66 
0.35 
0.83 
0.67 
1. 8 
0.68 
1.7 
1.4 
0.39 

(Continued on next page) 

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 



Waste Management, Inc. 

Client Sample ID: MW-07 

GC/MS Volatiles 

Lot- Sample# ... : D4Ll70138- 001 Work Order# ... : GlCDMlAE 

REPORTING 
PARAMETER RESULT LIMIT 
1,1,1,2- Tetrachloroethane ND 0 .53 
1, 1,2 , 2-Tetrachloroethane ND 0.83 
Tetrachloroethene 8.8 0.45 

Toluene ND 0 . 71 
1 , 1,1- Trichloroethane 0.50 J 0 .65 

1,1,2 - Trichloroethane ND 0.72 
Trichloroethene 1.9 0.54 

Trichlorofluorometbane 2 . 0 1.1 

1,2,3-Trichloropropane ND 1.1 
Vinyl acetate ND 0 . 67 
Vinyl c hloride ND 0.65 
Xylenes (total) ND 3.9 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 109 (73 - 118) 
1,2 - Dichlo roethane- d4 106 (62 - 128) 
4 - Bromofluorobenze ne 100 (78 - 118) 
Toluene-dB 110 (77 - 117) 

NOTE(S): 
I Estimated result. Result is less than RL. 

· -
Matrix ......... : WATER 

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 

• 



• 
Lot- Sample# ... : D4Ll70138-002 
Date Sampled ... : 12/15/04 14:25 
Prep Date . ..... : 12/28/04 
Prep Batch# ... : 4364500 
Dilution Factor: 1 

PARAMETER 
Acetone 
Acrylonitrile 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Dibromochloromethane 
Chloroethane 
Chloroform 
Chloromethane 
1,2-Dibromo-3-

chloropropane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromet hane 
1 , 1-Dichloroethane 
1,2-Dic hloroethane 
cis-1,2-Dichloroethene 
trans- 1,2-Dichloroethene 
1,1-Dichloroethene 
1,2-Dichloropropane 
cis-1,3 - Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
I odomethane 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 

Waste Management, Inc. 

Client Sample ID: MW- 11 

GC/MS Volatiles 

Work Order# .. . : GlCDPlAE 
Date Received .. : 12/17/04 
Analysis Date .. : 12/28/04 
Analysis Time . . : 15:11 

Matrix ......... : WATER 

Method ......... : SW846 8260B 

REPORTING 
RESULT LIMIT UNITS 
ND 13 ug/L 
ND 9 . 0 ug/L 
ND 0.69 ug/L 
ND 0.62 ug/L 
ND 0.66 ug/L 
ND 0.61 ug/L 
ND 1. 3 ug/L 
ND 5.5 ug/L 
ND 1. 4 ug/L 
ND 0.62 ug/L 
ND 0.70 ug/L 
ND 0.38 ug/L 
ND 1.1 ug/L 
ND 0.62 ug/L 
ND 1 . 2 ug/L 
ND 0 .82 ug/L 

ND 0.36 ug/L 
ND 0. 77 ug/L 
ND 0. 71 ug/L 
ND 0.57 ug/L 
ND 2.8 ug/L 

ND 0 . 57 ug/L 
ND 0 . 74 ug/L 
ND 0.68 ug/L 
ND 0 . 59 ug/ L 
ND 0.63 ug/L 
ND 0.59 ug/ L 
ND 0.66 ug/ L 
ND 0.35 ug/L 
ND 0.83 ug/L 
ND 0.67 ug/L 
ND 1. 8 ug/L 
ND 0 . 68 ug/L 
ND 1. 7 ug/L 
ND 1.4 ug/L 
ND 0.39 ug/L 

(Continued on next page) 



Waste Management, Inc. 

C1ient Samp1e ID: MW- 11 

GC/MS Vo1ati1es 

Lot- Samp1e # ••• : D4L170138 - 002 Work Order# ... : GlCDPlAE 

REPORTING 
PARAMETER RESULT LIMIT 
1,1,1,2-Tetrachloroethane ND 0.53 
1 ,1,2,2-Tetrachloroethane ND 0.83 
Tetrac hloroethene ND 0 .45 
Toluene ND 0.71 
1,1,1- Trichloroethane ND 0.65 
1,1,2- Trichloroethane ND 0. 72 
Trichloroethene ND 0 .54 
Trichlorofluoromethane ND 1.1 
1,2,3 - Trichloropropane ND 1.1 
Vinyl acetate ND 0.67 
Vinyl c hlo ride ND 0 . 65 
Xylenes (total) ND 3 .9 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 108 (73 - 118) 
l,2-Dic hloroethane-d4 103 (62 - 128) 
4 - Bromofluorobenzen e 96 (78 - 118) 
Toluene-dB 106 (77 - 117) 

• 
Matrix ......... : WATER 

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 



Waste Management, Inc. 

Client Sample ID: TRIP BLANK 

GC/MS Volatiles 

Lot- Sample # ••• : D4Ll701 38-003 Work Order # •• • : GlCDQlAA Matrix . . . ...... : WATER 
Date Sampled ... : 12/15/ 04 Date Received . . : 12/17/04 
Prep Date ...... : 12/28/04 Analysis Date .. : 12/28/04 
Prep Batch # ••• : 4364500 Analysis Time .. : 15:34 
Dilution Factor: 1 

Method . ........ : SW84 6 8260B 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Acetone ND 13 ug/L 
Acrylonitrile ND 9.0 ug/L 
Benzene ND 0.69 ug/L 
Bromochloromethane ND 0.62 ug/L 
Bromodichloromethane ND 0 . 66 ug/L 
Bromoform ND 0.61 ug/L 
Bromomethane ND 1. 3 ug/L 
2-Butanone ( MEK) ND 5.5 ug/L 
Carbon disulfide ND 1.4 ug/L 
Carbon tetrachloride ND 0.62 ug/L 
Chlorobenzene ND 0 . 70 ug/L 
Dibromochloromethane ND 0 . 38 ug/L 
Chloroethane ND 1.1 ug/L 
Chloroform ND 0.62 ug/L 
Chloromethane ND 1.2 ug/L 
1,2-Dibromo-3 - ND 0.82 ug/L 

chloropropane (DBCP) 
1 , 2-Dibromoethane (EDB ) ND 0.36 ug/L 
Dibromomethane ND 0. 77 ug/L 
1,2-Dichlorobenzene ND 0. 71 ug/L 
1,4-Dichloroben zene ND 0.57 ug/L 
trans - 1 ,4 -Dichloro- ND 2.8 ug/L 

2-butene 
Dichlorodifluoromethane ND 0 . 57 ug/L 
1,1- Dichloroethane ND 0.74 ug/L 
1,2-Dichloroethane ND 0.68 ug/L 
cis- 1 , 2-Dichloroethene ND 0 . 59 ug/L 
trans-1,2-Dich loroethene ND 0.63 ug/L 
1,1-Dichl oroethene ND 0.59 ug/L 
1,2-Dichloropropane ND 0.66 ug/L 
cis - 1, 3 - Dichloropropene ND 0.35 ug/L 
trans-1,3 - Dichl oropropene ND 0 . 83 ug/L 
Ethylbenzene ND 0.67 ug/L 
2-Hexanone ND 1. 8 ug/L 
Iodomethane ND 0.68 ug/L 
Methylene chl orid e ND 1. 7 ug/L 
4 -Methyl - 2 - pentanon e ND 1. 4 ug/L 
Styrene ND 0 .39 ug/L 

(Continued on next page) 



Waste Management, Inc. 

Client Sample ID: TRIP BLANK 

GC/MS Volatiles 

Lot- Sample# . . . : D4L170138 - 003 Work Order# ... : GlCDQlAA 

REPORTING 
PARAMETER RESULT LIMIT 
1,1,1,2- Tetrachloroethane ND 0.53 
1,1,2,2-Tetrachloroethane ND 0.83 
Tetrachloroethene ND 0.45 
Toluene ND 0. 71 
1,1, 1-Trichloroethane ND 0.65 
1,1,2-Trichloroethane ND 0. 72 
Trichloroethene ND 0.54 
Trichlorofluoromethane ND 1.1 
1, 2 , 3-Trichlo ropropane ND 1.1 
Vinyl acetate ND 0.67 
Vinyl chloride ND 0.65 
Xylenes (total) ND 3.9 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 104 (73 - 118) 
l,2-Dichloroethane-d4 99 (62 - 128) 
4-Bromofluorobenzene 93 (78 - 118) 
Toluene- dB 102 (77 - 117) 

• 
Matrix . .. ... ... : WATER 

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 



-· waste Management, Inc. 

Client Sample ID: MW- 07 

DISSOLVED Metals 

Lot - Sample# ... : D4L170138- 0 01 
Date Sampled ... : 12/15/04 15:15 Date Received .. : 12/ 1 7/04 

REPORTI NG 
PARAMETER RESULT LIMIT UNITS METHOD 

Prep Batch # ••• : 4 35266 0 
Iron 29 B 30 ug/L SW846 6010B 

Di lution Factor: 1 Analysis Time .. : 

Magnesium 22000 5000 ug/L SW846 6010B 
Diluti on Fact or: 1 Analy sis Time .. : 

Sodium 19000 5000 ug/L SW846 6010B 
Dilu tion Factor: 1 Analy sis Time .. : 

Calcium 46000 5000 ug/L SW846 6010B 
Dilution Fact or : 1 Anal ysis Time .. : 

Manganese ND 5. 0 ug/ L SW84 6 6010B 
Dilution Factor: 1 Analysis Time .. : 

Potassium 6800 5000 ug/L SW846 6010B 
Dilu tion Factor : 1 Analysis Ti me .. : 

NOTR(S) : 
B Escimaced resulc. Result is less than RL. 

Matrix .... . .. : WATER 

PREPARATION- WORK 
ANALYSI S DATE ORDER# 

12/21/04 GlCDMl.AM 
22: 38 

12/21/04 GlCDMl.AN 
22: 3 8 

12/21/04 GlCDMlAP 
22:38 

12/21/04 GlCDMlAQ 
22:38 

12/21/04 GlCDMlAR 
2 2 : 3 8 

12/21/04 G1CDM1AT 
22 : 38 



Waste Management, Inc. 

Client Sample ID: MW- 11 

DISSOLVED Metals 

1.ot- Sample # ••• : D4 Ll 70138-002 
Date Sampled . . . : 12/15/04 14: 25 Date Receive d .. : 12/17/04 

REPORTING 
PARAMETER RESULT LI MIT UNITS METHOD 

Prep Batch # .. • : 4352660 
Iron ND 30 ug/L SW84 6 6 010B 

Dilution Factor: 1 Analysis Time .. : 

Magnesium 22000 5000 ug/L SW846 6010B 
Diluti on Factor: 1 Analysis Time . . : 

Sodium 22000 5000 ug/L SW846 6010B 
Dilution Factor: 1 Analysis Ti me .. : 

Calcium 41000 5000 ug/L SW846 6010B 
Dilution Factor: 1 Analysis Time . . : 

Ma nga nese ND 5.0 ug/ L SW84 6 6 010B 
Dilution Factor: l Analysis Time .. : 

Potassium 7000 5000 ug/L SW846 6010B 
Dilution Factor: 1 Analysis Ti me . . : 

22: 42 

22:42 

2 2 : 42 

22:42 

22 : 42 

22: 4 2 

• 
Matrix .... . .. : WATER 

PREPARATION- WORK 
ANALYSIS DATE ORDER# 

12/21/04 GlCDPlAM 

12/21/04 G1CDP1.AN 

12/21/04 G1CDP1AP 

12/21/04 G1CDP1AQ 

12/21 /04 Gl CDPlAR 

12/21/ 04 GlCDJl 



• Waste Management, Inc. 

Client Sample ID: MW- 07 

General Chemistry 

Lot- Sample# ... : D4L170138-001 Work Order# ... : GlCDM 
Date Received .. : 12/17/04 

Matrix ....... .. : WATER 
Date Sampled ... : 12/15/04 15:15 

PARAMETER RESULT RL UNITS 
Ammonia as N 0.030 B 0 . 040 mg/L 

Bicarbonate, as CaCO 210 
3 

Carbonate, as CaCO3 ND 

Chloride 

Ion Balance 
Difference 

3.8 

1. 7 

Dilution Factor: l 

10 wt:.1/L 

Dilution Factor: l 

10 mg/L 
Dilution Factor: l 

0.50 nx.1/L 
Dilution Factor : l 

Dilution Factor : l 

Ionized Anmonia 0 . 029 B 0.040 

Nitrate 4.6 

Nitrite ND 

Sulfate 18 

Total Alkalinity 210 

Total Anions 4.9 

Total cations 5.1 

Un- I onized Ammonia ND 

NOTE (S}: 
RL Reporting Limit 

B Estimated result. Result is less than RL. 

Dilution Factor: l 

0.050 
Dilution Factor: l 

0.50 mg/L 
Dilution Factor : l 

5.0 
Dilution Factor: l 

5 .0 fW:]/L 
Dilution Factor : l 

0.30 meq/L 
Dilution Factor: l 

0.10 meq/L 
Dilution Factor: l 

0.040 mg/ L 
Dilution Factor: l 

PREPARATION- PREP 
METHOD 
MCAWW 350.1 

Analysis Time . . : 16:00 

ANALYSIS DATE BATCH It 
12/22/04 4362416 

MCAWW 310 . 1 

Analysis Time .. : 21:48 

MCAWW 310 . 1 
Analysis Time .. : 21:48 

MCAWW 300. OA 

Analysis Time .. : 14:01 

12/22/04 

12 /22/04 

12/17/04 

SM18 1030F & API 12/29/04 

Analysis Time . . : 12:00 

SM18 8010F 
Analysis Time .. : 16:00 

MCAWW 300. OA 

Analysis Time .. : 14:01 

MCAWW 300.0A 
Analysis Time .. : 14 : 01 

MCAWW 300.0A 
Analysis Ti me .. : 14:01 

MCAWW 310 . 1 
Analysis Time .. : 21 : 48 

12/27/04 

12/17/04 

12/17/04 

12/17/04 

12/22/04 

SM17 1030F & API 12/29/04 
Analysis Time .. : 12:00 

SM17 1030F & API 12/29/04 
Analysis Time .. : 12:00 

SM18 8010F 
Analysis Time .. : 16:00 

12/27/04 

4362242 

4362241 

4355611 

4364424 

4362489 

4355612 

4355613 

4355610 

4362239 

4364426 

4364425 

4362490 



Waste Management, Inc. • 
Lot- Sample# ... : D4Ll70138 - 002 

Client Sample ID: MW-11 

General Chemistry 

Work Order# . .. : GlCDP 
Date Received .. : 12/17/ 04 

Matrix . . .. . .... : WATER 
Date Sampled . .. : 12/15/04 14:25 

PARAMETER RESULT 

Ammonia as N ND 

Bicarbonate, as caco 190 
3 

Carbonate, as CaC03 ND 

Chloride 

Ion Balance 
Difference 

Ionized Ammo nia 

Nitrate 

Nitrite 

Sulfate 

Total Alkalinity 

Total Anions 

Total Cations 

Un - I onized Ammonia 

3.5 

1.8 

ND 

5.5 

ND 

28 

190 

4 . 8 

5 . 0 

ND 

RL UNITS 

0.04 0 mg/L 
Dilution Fac tor: 1 

10 rw;J/L 

Dilution Factor : 1 

10 mg/L 
Dilution Factor: 1 

0 .50 
Dilution Factor: 1 

Diluti on Factor: 1 

0 . 040 mg/L 
Dilution Factor: 1 

0 .050 
Dilution Factor: 1 

0.50 mg/ L 
Dilution Factor : 1 

5.0 mg/L 
Dilution Factor: 1 

5. 0 mg/L 
Dilution Factor: 1 

0.30 meq/L 
Dilution Fac tor : 1 

0 . 10 meq/L 
Diluti on Factor: 1 

0 .040 mg/ L 
Dilution Factor: 1 

METHOD 

MCAWW 350 . 1 
Analysis Time .. : 16 : 00 

MCAWW 310.1 

Analysis Time .. : 21:48 

MCAWW 310.1 
Analysis Time .. : 21: 48 

MCAWW 3 00 . OA 
Analysis Time .. : 13:44 

PREPARATION­
ANALYSIS DATE 

1 2/22/04 

12/22/04 

12/22/04 

12/17/04 

SM18 1 03 0F & API 12/29/04 

Analysis Time .. : 12 : 00 

SM18 8010F 
Analysis Time .. : 16:00 

MCAWW 3 00 .0A 
Analysis Time .. : 13: 44 

MCAWW 3 00 .0A 
Anal ysis Time .. : 13:44 

MCAWW 300. OA 
Analysis Time .. : 13: 44 

MCAWW 310. 1 
Analysis Time .. : 21: 48 

12/27/04 

12/17/04 

12/17/04 

12/17/04 

12/22/04 

SM17 1030F & API 12/29/04 
Analysis Time .. : 12:00 

SM17 1030F & API 12/29/04 
Analysis Time .. : 12:00 

SM18 8010F 
Analysis Time .. : 16:00 

1 2/27/ 04 

PREP 
BATCH# 

4362416 

4362242 

4362241 

4355611 

4364424 

4362489 

4355612 

4355613 

4355610 

4362239 

4364426 

4364425 

43 62490 

• 



• QC DATA ASSOCIATION SUMMARY 

D4Ll70138 

Sample Preparation and Analysis Control Numbers 

ANALYTICAL LEACH PREP 
SAMPLE# MATRIX METHOD BATCH # BATCH # MS RUN# 

001 WATER MCAWW 310.1 4362241 
WATER MCAWW 300.0A 4355611 4358116 
WATER MCAWW 300.0A 4355610 4358125 
WATER MCAWW 300.0A 4355612 4358121 
WATER MCAWW 300.0A 4355613 4358117 
WATER SW846 8260B 4364500 4364306 
WATER SW846 6010B 4352660 4352361 
WATER SM18 1030F & API 4364424 
WATER SM17 1030F & API 4364426 
WATER SM17 1030F & API 4364425 
WATER MCAWW 310.1 4362242 
WATER SM18 8010F 4362490 
WATER MCAWW 310.1 4362239 4363286 
WATER MCAWW 350.1 4362416 4362240 
WATER SM18 8010F 4362489 

002 WATER MCAWW 310 .1 4362241 
WATER MCAWW 300.0A 4355611 4358116 
WATER MCAWW 300 . 0A 4355610 4358125 
WATER MCAWW 300.0A 4355612 4358121 
WATER MCAWW 300.0A 4355613 4358117 
WATER SW846 8260B 4364500 4364306 
WATER SW846 6010B 4352660 4352361 
WATER SM18 1030F & API 4364424 
WATER SM17 1030F & API 4364426 
WATER SM17 1030F & API 4364425 
WATER MCAWW 310.1 4362242 
WATER SM18 8010F 4362490 
WATER MCAWW 310.1 4362239 4363286 
WATER MCAWW 350.1 4362416 4362240 
WATER SM18 8010F 4362489 

003 WATER SW846 8260B 4364500 4364306 

• 



Client Lot # ... : D4Ll70138 
MB Lot- Sample#: D4L290000-500 

Analysis Date .. : 12/28/04 
Diluti on Factor: 1 

PARAMETER 
Acetone 
Acrylonitrile 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Dibromochloromethane 
Chloroethane 
Chloroform 
Chloromethane 
1,2-Dibromo-3-

chloropropane (DBCP) 
1 ,2 - Dibromoethane (EDB) 
Dibromomethane 
1,2-Dichlo robenzene 
1 ,4 -Dichlorobenzene 
trans-1,4-Dichloro-

2-butene 
Dic hloro difluoromethane 
1 ,1 -Dichloroethane 
1,2-Dichlo roethane 
cis - 1 ,2- Dichloroethene 
trans-1,2 - Dichloroethene 
1,1-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1, 3-Dichloropropene 
Ethylbenzene 
2 - Hexanone 
Iodomethane 
Methylene chloride 
4 - Methyl - 2-pentanone 
Styren e 
1,1,1,2 -Tetrachloroethane 
1,1,2,2 - Tetrachloroethane 
Tetrac hlo r o ethene 

METHOD BLANK REPORT 

GC/MS Volatiles 

Work Order# ... : Gl0FAlAA 

Prep Date ...... : 12/28/04 
Prep Batch# .. . : 4364500 

RESULT 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 
ND 

ND 
ND 

ND 

ND 
ND 

ND 
ND 

ND 

REPORTING 
LIMIT 
13 
9.0 
0.69 
0.62 
0 . 66 
0. 61 
1. 3 

5.5 
1.4 
0.62 
0.70 
0.38 
1.1 

0.62 
1.2 

0.82 

0.36 
0 . 77 

0 . 71 
0.57 
2.8 

0.57 
0 .74 
0.68 
0.59 
0.63 
0.59 
0.66 
0 .35 
0.83 
0 . 67 
1.8 
0.68 
1. 7 

1.4 
0 . 39 
0 . 53 
0 .83 
0 .45 

(Continued on next page) 

UNI TS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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 .... . .... : WATER 

Analysis Time .. : 11 : 07 

METHOD 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW8 46 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 

SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 

SW846 8260B 
SW84 6 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 

• 



• 
C1ient Lot# ... : D4L170138 

PARAMETER 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3 - Trichloropropane 
Vinyl acetate 
Vinyl c hloride 
Xylenes (total) 

SURROGATE 
Dibromofluoromethane 
1,2-Dichloroethane-d4 
4 - Bromofluorobenzene 
Toluene-dB 

NOTB(S): 

METHOD BLANK REPORT 

GC/MS Volatiles 

Work Order# . .. : Gl0FAlAA 

REPORTING 
RESULT LIMIT UNITS 
ND 0 . 71 ug/L 
ND 0.65 ug/L 
ND 0. 72 ug/L 
ND 0. 54 ug/L 
ND 1. 1 ug/L 
ND 1.1 ug/L 
ND 0 . 67 ug/L 
ND 0.65 ug/L 
ND 3.9 ug/ L 

PERCENT RECOVERY 
RECOVERY LIMITS 
103 (73 - 118 ) 
99 (62 - 128) 
93 (78 - 118 ) 
102 (77 - 117 ) 

Ca lculations arc performed before rounding to avoid round-off errors in calculated results. 

Matrix .. . . . .... : WATER 

METHOD 
SW8 4 6 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 



LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

Client Lot # ... : D4Ll 70138 
LCS Lot- Sample#: D4L290000 -5 00 
Prep Date ...... : 12/28/04 
Prep Batch# ... : 4 364500 
Dilution Factor: 1 

PARAMETER 
Benzene 
Chlorobenzene 
1,1- DicbJ.oroetbene 
Toluene 
Trichloroetbene 

SURROGATE 
Dibromofluoromethane 
1, 2 - Dichloroethane- d4 
4-Bromofluorobenzene 
Toluene- de 

NOTB(S) : 

Work Order # ... : Gl0FAlAC 

Analysis Date .. : 12/28/04 
Analysis Time . . : 10:44 

PERCENT RECOVERY 
RECOVERY LIMITS 
105 (75 - 120) 
97 (78 - 118) 
100 (66 - 132) 
99 (78 - 118) 
107 (79 - 122) 

PERCENT 
RECOVERY 
111 
107 
99 
107 

Calcula1ions are performed before rounding 10 avoid round-off errors in calcula1cd resulls. 

Bold prim dcno1es conirol paramc1ers 

Matrix .... .. . . . : WATER 

METHOD 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 

RECOVERY 
LI MI TS 
(73 - 118) 
(62 - 128) 
(78 - 118) 
(77 - 117) 

• 



LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Vol atiles 

Cli ent Lot # . . . : D4L170138 Work Order # . . . : Gl0FAlAC Matrix . . . . .. . .. : WATER 
LCS Lot- Sample# : D4L290000 -500 
Prep Date ...... : 12/28/04 Analysis Date . . : 12/28/04 
Prep Batch # ••• : 4364500 Analysi s Time .. : 10 : 44 
Di 1uti on Fact or: 1 

SPIKE MEASURED 
PARAMETER AMOUNT AMOUNT 
Benzene 10 . 0 10 . S 
Chlorobenzene 10.0 9 . 70 
1 , 1 - Dicb1oroethene 10.0 10.0 
Toluene 10.0 9.87 
Trichloroethene 10.0 10.7 

PERCENT 
SURROGATE RECOVERY 
Dibromofluoromethane 111 
1,2-Dichloroethane-d4 107 
4 - Bromofluorobenzen e 99 
Toluene- as 107 

NOTB(S): 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

Bold prim denotes control parameters 

PERCENT 
UNITS RECOVERY METHOD 
ug/L 105 SW846 8260B 
ug/ L 97 SW846 8260B 
ug/ L 100 SW846 8260B 
ug/L 99 SW846 8260B 
ug/L 107 SW846 8260B 

RECOVERY 
LIMITS 
(73 - 11 8) 
(62 - 128) 
(78 - 118) 
(77 - 117) 



MATRIX SPIKE SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

Client LOt # .• • : D4L17013 8 Work Order# . .. : Gl X6QlAC- MS Matrix . ... ..... : WATER 
MS LOt - Sample #: D4K020271- 067 
Date Sampled ... : 12/2 7/04 07 : 00 
Prep Date ...... : 1 2/28/04 
Prep Batch# .. . : 4364500 
Dilution Factor : 1 

GlX6QlAD-MSD 
Date Received .. : 12/27 / 04 
Analysis Date .. : 1 2 / 2 8 /04 
Analysis Time .. : 1 3 : 4 0 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMI TS 
Benzene 108 (75 - 120) 

99 (75 - 120) 5.5 (0- 21) 
Chlorobenzene 99 (78 - 118 ) 

97 (78 - 118) 2 . 1 (0- 20) 
1 , 1 - Dichloroethene 99 (6 6 - 132) 

99 (66 - 132) 0.61 (0- 26) 
Toluene 98 (78 - 118 ) 

87 (78 - 118) 5.9 (0- 22 ) 
Trichloroethene 1 09 (79 - 122) 

103 (79 - 122) 6.1 (0- 23) 

PERCENT RECOVERY 
SURROGATE RECOVERY 
Dibromofluor ometha ne 108 

106 
l,2 - Dichlor oethane - d4 105 

101 
4 - Bromofluor obenz ene 99 

99 
Toluene- d 8 108 

108 

NOTB(S ) : 
Calculaiions are performed before rounding to avoid round-off errors in calculated results. 

Bo ld print denotes control parameters 

LIMITS 
(73 - 118 ) 
(73 - 118) 
(62 - 1 28 ) 
(62 - 1 2 8 ) 
(78 - 118 ) 
(78 - 118) 
(77 - 117) 
(77 - 117) 

METHOD 
SW846 8260B 
SW846 8 260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW84 6 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 

• 

• 



MATRIX SPIKE SAMPLE DATA REPORT 

GC/MS Volatiles 

Client Lot# ... : D4L170138 Work Order# ... : GlX6QlAC-MS Matrix ..... .... : WATER 
MS Lot- Sample#: D4K020271-067 GlX6QlAD-MSD 
Date Sampled . .. : 12/ 27/04 07:00 Date Received . . : 12 /27/04 
Prep Date .. .... : 12/28/04 Analysis Date .. : 12/28/04 
Prep Batch# ... : 43 6 4500 Analysis Time .. : 1 3:40 
Dilution Factor: 1 

SAMPLE SPIKE MEASRD 
PARAMETER AMOUNT AMT AMOUNT 
Benzene 5.6 10.0 16.4 

5.6 10.0 15.5 
Chlorobenzene ND 10.0 9 . 95 

ND 10.0 9 . 74 
1,1- Dichloroethene ND 10.0 9.93 

ND 10.0 9.87 
Toluene 8.6 10.0 18.4 

8.6 10.0 17.3 
Trichloroethene ND 10.0 10.9 

ND 10.0 10.3 

PERCENT 
SURROGATE RECOVERY 
Dibromofluoromethane 108 

106 
1,2- Dich loroethane - d4 105 

101 
4-Bromofluorobenzene 99 

99 
Toluene- dB 108 

108 

NOTE (S) : 

Calculations are performed before rounding 10 avoid round-off errors in calculated results. 

Bold print denotes control parameters 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

PERCNT 
RECVRY 
108 
99 
99 
97 
99 
99 
98 
87 
109 
103 

RECOVERY 
LIMITS 
(73 - 118) 
(73 - 118) 
(62 - 128) 
(62 - 128) 
(78 - 118) 
(78 - 118 ) 
(77 - 117) 
(77 - 117) 

RPO METHOD 
SW846 8260B 

5.5 SW846 8260B 
SW846 8260B 

2.1 SW846 8260B 
SW846 8260B 

0.61 SW846 8260B 
SW846 8260B 

5.9 SW846 8260B 
SW846 8260B 

6.1 SW846 8260B 



METHOD BLANK REPORT 

DISSOLVED Metals 

Client Lot# ... : D4Ll70138 Matrix ......... : WATER 

REPORTING 
PARAMETER RESULT LIMIT ~UN_ I_T~S ____ M_E_T_H_O_D _____ _ 

PREPARATION- WORK 
ANALYSIS DATE ORDER# 

MB Lot- Sample#: D4L170000-660 Prep Batch# ... : 4352660 
Iron ND 30 ug/ L SW846 6010B 12/21/04 GlFAllAC 

Dilution Factor: 1 

Analysis Time .. : 22 : 16 

Magnesium ND 5000 ug/L SW846 6010B 12/21/04 GlFAllAE 

Di lution Fac t or: l 

Analysis Time .. : 22: 16 

Sodium ND 5000 ug/L SW846 6010B 12/21/04 GlFAllAG 
Dilution Fac t or: l 

Analysis Time .. : 22:16 

Calcium ND 5000 ug/L SW846 6010B 12/21/04 GlFAllAD 
Dilution Factor: 1 

Analysis Time .. : 22 :16 

Manganese ND 5 . 0 ug/L SW846 6010B 12 /21/04 GlFAl __ _ 

Dilution Fac t or: l 

Analysis Time .. : 22:16 

Potassium ND 5000 ug/L SW846 6010B 12/21/04 Gl FAllAF 
Dilution Factor: 1 

Analysis Time .. : 22:16 

NCYI'B(S): 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



LABORATORY CONTROL SAMPLB EVALUATION REPORT 

DISSOLVED Metals 

Client Lot# ... : D4L170138 Matrix ......... : WATER 

PREPARATION-
PARAMETER 

PERCENT 
RECOVERY 

RECOVERY 
LIMITS METHOD ANALYSIS DATE WORK ORDER# 

LCS Lot- Sample#: D4L170900-660 Prep Batch# ... : 4352660 
Iron 104 (88 - 110) SW846 6010B 12/21/04 GlFAllAK 

Dilution Factor: 1 Analysis Time .. : 22:20 

Magnesium 102 (91 - 111) SW846 6010B 12/21/04 GlFAllAM 
Dilution Factor: 1 Analysis Time .. : 22:20 

sodium 101 (91 - 112) SW846 6010B 12/21 /04 GlFAllAP 
Dilution Factor: 1 Analysis Time .. : 22:20 

Calcium 104 ( 89 - 110) SW846 6010B 12/21/04 GlFAllAL 
Dilution Factor: 1 Analysis Time .. : 22 :20 

Manganese 100 (90 - 110) SW846 6010B 12/21/04 GlFAllAJ 
Dilution Factor : 1 Analysis Time .. : 22:20 

Potassium 101 (86 - 111) SW846 6010B 12/21/04 GlFAllAN 
Dilution Factor: 1 Analysis Time .. : 22 : 20 

NOTB(S) : 
Calculations are performed before rounding to avoid round-off errors in calculated results. 



LABORATORY CONTROL SAMPLE DATA REPORT 

DISSOLVED Metals 

Client Lot# ... : D4Ll70138 Matrix ......... : WATER 

PERCNT 
PARAMETER 

SPI KE MEASURED 
AMOUNT AMOUNT UNITS RECVRY ~ME=..::T~H~O~D _____ _ 

PREPARATION- WORK 
ANALYSIS DATE ORDER# 

LCS Lot- Sample#: D4Ll7000 0-660 Prep Batch# ... : 4352660 
Iron 1000 1040 ug/L 104 SW846 601 0B 12/21/04 GlFAllAK 

Dilution Factor: 1 Analysis Time .. : 22:20 

Magnesium 50000 51100 ug/L 102 SW846 6010B 12/21/04 GlFAllAM 
Dilution Factor: 1 Analysis Time . . : 22:20 

Sodium 50000 50500 ug/ L 101 SW846 6010B 12/21/04 GlFAllAP 
Dilution Factor: 1 Analysis Time .. : 22:20 

Calcium 50000 51900 ug/L 104 SW846 6010B 12/21/04 GlFAllAL 
Dilu tion Factor: 1 Analysis Time .. : 22:20 

Manganese 500 501 ug/L 100 SW846 6010B 12/21/04 GlFAllAJ 
Dilution Factor : 1 Analysis Time .. : 22:20 

Potassium 50000 50400 ug/L 101 SW846 6010B 12/21/04 GlFAllAN 
Dilution Factor: 1 Analysis Time .. : 22:20 

NOTE {S) : 

Calculations are performed before rounding to avoid round-off errors in calculated re$ulrs. 



MATRIX SPIKE SAMPLE EVALUATION REPORT 

DISSOLVED Metals 

Client Lot# .. . : D4Ll70138 
Date Sampled .. . : 12/16/04 09:30 Date Received .. : 12/17/04 

PARAMETER 
PERCENT RECOVERY 
RECOVERY LIMITS 

RPD 
RPD LIMITS METHOD 

Matrix ..... .. .. : WATER 

----------
PREPARATION- WORK 
ANALYSIS DATE ORDER# 

MS Lot- Sample#: D4L170210-001 Prep Batch# ... : 4352660 
Iron 102 (52 - 155) SW846 6010B 

98 (52 - 155) 3. 9 (0-25) SW846 6010B 

Magnesium 

Sodium 

Calcium 

Manganese 

Potassium 

NOTB(S} : 

104 
94 

NC,MSB 
NC,MSB 

1 04 
97 

100 
96 

102 
95 

(62 
(62 

(70 
(70 

(48 
(48 

(79 
(79 

(76 
(76 

Dilution Factor: l 

Analysis Time .. : 22:31 

- 146) 
- 146) 4.5 (0 -25 ) 

Dilution Factor: 1 

Analysis Time .. : 22:31 

- 203) 
- 203) (0 - 40) 

Dilution Fac t or: 1 

Analysis Time .. : 22:31 

- 153) 
- 153) 4.0 (0 - 25) 

Dilution Factor: 1 

Analysis Time .. : 22 :31 

- 121) 
- 121) 3.7 (0-25) 

Dilution Factor: 1 

Analysis Time .. : 22:31 

- 132) 
- 1 32 ) 4.7 (0-25) 

Dilution Factor: 1 

Analysis Time .. : 22 :31 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

NC The recovery and/or RPO were not calculated. 

SW846 6010B 
SW846 6010B 

SW846 6010B 
SW846 6010B 

SW846 6010B 
SW846 6010B 

SW846 6010B 
SW846 6010B 

SW846 6010B 
SW846 6010B 

MSB The recovery and RPO were not calculated because the sample amount was greater than fou r times the spike amount. 

12/21/04 
12/21/04 

12/21/04 
12/21/04 

12/21/04 
12/21/04 

12/21/04 
12/21/04 

12/21/04 
12/21 /04 

12/21/04 
12/21/04 

GlClAlA0 
GlClAlAl 

GlC1AlA4 
GlC1AlA5 

GlC1AlA8 
Gl C1AlA9 

GlC1AlA2 
GlC1AlA3 

Gl ClAlAW 
GlClAlAX 

GlC1AlA6 
GlC1Al A7 



MATRIX SPIKE SAMPLE DATA REPORT 

DISSOLVED Metals 

Client Lot# . . . : D4L170138 Matrix ... . ..... : WATER 
Date Sampled .. . : 12/16/04 09:30 Date Received .. : 12/17/04 

SAMPLE SPIKE 
PARAMETER AMOUNT AMT ----

MEASRD 
AMOUNT UNITS ------

PERCNT 
RECVRY RPO METHOD -------

MS Lot-Sample#: D4L170210-001 Prep Batch# .. . : 4352660 
Iron 

33 
33 

Magnesium 
65000 
65000 

Sodium 

1000 
1000 

50000 
50000 

500000 50000 

500000 50000 

Calcium 
26000 
26000 

Manganese 
ND 

ND 

Potassium 
25000 
25000 

NOTE (S) : 

50000 
50000 

500 
500 

50000 
50000 

1060 
1020 

ug/L 
ug/L 

102 
98 

Dilution Factor: 1 

Analysis Time .. : 22:31 

117000 ug/L 104 
112000 ug/L 94 

Dilution Factor: 1 

Analysis Time .. : 22:31 

554000 ug/L 
Qualifiers: NC, MSB 

528000 ug/L 
Qualifiers: NC , MSB 
Dilution Factor: 1 

Analysis Time .. : 22:31 

78300 
75200 

ug/L 
ug/L 

104 
97 

500 
482 

Dilution Factor : 1 

Analysis Time .. : 22: 31 

ug/L 
ug/L 

100 
96 

Dilution Factor: 1 

Analysis Time .. : 22:31 

75500 
72100 

ug/L 
ug/ L 

102 
95 

Dilution Factor: 1 

Analysis Time .. : 22:31 

Calculations arc performed before rounding 10 avoid round-off errors in calculated results. 

NC The recovery and/or RPD were not calculatod . 

SW846 6010B 
3.9 SW846 6010B 

SW846 6010B 
4.5 SW846 6010B 

SW846 6010B 

SW846 6010B 

SW846 6010B 
4.0 SW846 6010B 

SW846 6010B 
3.7 SW846 6010B 

SW846 6010B 
4.7 SW846 6010B 

MSB The recovery and RPD were not calculated because the sample amount was greater than four times the spike amount. 

PREPARATION- WORK 
ANALYSIS DATE ORDER# 

12/21/04 
12/21/04 

12/21/04 
12/21/04 

12/21/04 

12/21/04 

12/21/04 
12/21/04 

12/21/04 
12/21/04 

12/21/04 
12/21/04 

GlClAlA 
GlClAlA 

GlC1AlA4 
GlClAlA! 

GlClAlAI 

GlCl 

GlC1AlA2 
GlClAlA~ 

GlClAlA'\I 
GlClAlAX 

GlClAlAE 
GlClAlA~ 



MBTHOD BLANK REPORT 

General Chemistry 

Client Lot# ... : D4Ll 70138 Matrix . .. .. .... : WATER 

REPORTING PREPARATION- PREP 
PARAMETER RESULT LI MIT UNITS METHOD ANALYSIS DATE BATCH # 
Ammonia as N Work Order#: GlTJXlAA MB Lot-Sample #: D4L270000- 416 

ND 0.040 mg/L MCAWW 350.1 12 /22/04 4362416 
Dilution Factor: 1 

Analysis Time .. : 16:00 

Chloride Work Order #: GlQ241AA MB Lot-Sample # : D4L200000-611 
ND 0.50 mg/L MCAWW 300.0A 12/17/04 4355611 

Dilution Factor: 1 

Analysis Time . . : 12:01 

Nitrate Work Order #: G1Q291AA MB Lot-Sample #: D4L200000-612 
ND 0 . 050 mg/ L MCAWW 300.0A 12/17/04 4355612 

Dilution Factor: 1 

Analysis Time .. : 12:01 

Nitrite Work Order#: GlQ261AA MB Lot-Sample #: D4L200000-613 
ND 0.50 mg/ L MCAWW 300.0A 12/17/04 4355613 

Dilution Factor : 1 

Analysis Time . . : 12:01 

Sulfate Work Order#: GlQ3HlAA MB Lot-Sampl e #: D4L200000-610 
ND 5 . 0 mg/ L MCAWW 300.0A 12/17/04 4355610 

Dilution Fa c tor: 1 

Analysis Time .. : 12:01 

Total Alka lini t y Wo rk Order #: G1WG41AA MB Lot - Sample #: D4L270000-239 
ND 5.0 mg/ L MCAWW 310 .1 12/22/04 4362239 

Dilution Factor: 1 

Analysis Time .. : 21: 48 

NOTB(S): 
Calcula1ions are performed before rounding 10 avoid round-off errors in calculaled rcsuhs. 



LABORATORY CONTROL SAMPLE EVALUATION REPORT 

Client Lot# ... : D4L17013 8 

PARAMETER 
Ammonia as N 

Chloride 

Ni trate 

Ni trite 

Sulfate 

PERCENT 
RECOVERY 

102 

98 

97 

99 

100 

Total Alkalinity 
99 

NOTE(S) : 

General Chemistry 

Matrix . ... ... . . : WATER 

RECOVERY 
LIMITS METHOD 

PREPARATION­
ANALYSIS DATE 

PREP 
BATCH# ---------Work Order#: GlTJXl AC LCS Lot- Sampl e#: D4L2 70000-416 

(90 - 110) MCAWW 350.1 12/22/04 4362416 
Dilut i on Factor : l Analysis Time .. : 16 :00 

Work Order#: G1Q241AC LCS Lot- Sa mple#: D4L200000 - 611 
(90 - 110) MCAWW 300. 0A 12/17 /04 4355611 
Dilution Factor: l Analysis Time .. : 11:27 

Work Order#: G1Q291AC LCS Lot-Sample#: D4L200000-612 
(90 - 110) MCAWW 300.0A 12/1 7/04 4355612 
Dilution Factor: l Analysis Time .. : 11: 27 

Work Order#: GlQ261AC LCS Lot - Sample#: D4L200000-613 
(90 - 110) MCAWW 300.0A 12/17/04 4355613 
Dilution Factor: l Ana lys is Time .. : 11:27 

Work Order#: GlQ3HlAC LCS Lot - Sample#: D4L200000 -610 
(90 - 1 10) MCAWW 300 . 0A 12/17/04 4355610 
Dilution Factor: l Analysis Time . . : 11:27 

Work Order#: G1WG41AC 
(95 - 110) MCAWW 310 .1 

LCS Lot-Sample# : D4L270000 -239 
12/ 22 /04 4362239 

Dilution Factor : l Analysis Time . . : 21:48 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



LABORATORY CONTROL SAMPLE DATA REPORT 

General Chemistry 

Client Lot# .. . : D4L170138 Matrix .... .. ... : WATER 

PARAMETER 
Ammonia as N 

Chloride 

Nitrate 

Nitrite 

Sulfate 

SPIKE 
AMOUNT 

4 .00 

20.0 

4.00 

4.00 

20 . 0 

Total Alkalinity 
200 

NOTB(S): 

MEASURED 
AMOUNT UNITS 

PERCNT 
RECVRY METHOD 

PREPARATION­
ANALYSIS DATE 

PREP 
BATCH# ------ ----------

Work Order# : GlTJXlAC LCS Lot-Sample#: D4L270000 -416 
4 .08 mg/L 102 MCAWW 350.1 12/22/04 4362416 

Dilution Factor: 1 Analysis Time .. : 16:00 

Work Order#: G1Q241AC LCS Lot-Sample#: D4L200000-611 
19.6 mg/L 98 MCAWW 300.0A 12/17/04 4355611 

Dilution Factor: 1 Analysis Time .. : 11:27 

Work Order#: G1Q291AC LCS Lot-Sample#: D4L200000-612 
3.87 mg/L 97 MCAWW 300.0A 12/17/04 4355612 

Dilution Factor : 1 Analysis Time .. : 11:27 

Work Order#: G1Q261AC LCS Lot- Sample#: D4L200000-613 
3.97 mg/L 99 MCAWW 300 .0A 12/17/04 4355613 

Dilution Factor: 1 Analysis Time .. : 11:27 

Work Order#: GlQ3HlAC LCS Lot - Sample#: D4L200000-610 
20.0 mg/L 100 MCAWW 300.0A 12/17/ 04 4355610 

Dilution Factor: 1 Analysis Time .. : 11:27 

Work Order# : G1WG41AC LCS Lot-Sample#: D4L270000- 239 
197 mg/ L 99 MCAWW 310.1 12/22/04 4362239 

Dilution Factor: 1 Analysis Time .. : 21:48 

Calculalions are performed before rounding lo avoid round-off errors in calculalcd resullS. 



MATRIX SPIKE SAMPLE EVALUATION REPORT 

General Chemistry 

Client Lot# ... : D4L170138 
Date Sampled ... : 12/15/04 09:20 Date Received . . : 12/17/04 

PARAMETER 
Ammonia as N 

Chloride 

Ni trate 

Nitrate 

Nitrite 

Su lfate 

NOTE (S) : 

PERCENT 
RECOVERY 

94 
92 

98 
1 01 

109 I 
111 I 

99 
101 

99 
101 

111 
112 

RECOVERY RPD 
LIMITS RPD LIMITS METHOD 

(44 
(44 

(80 
(80 

(80 
( 80 

(80 
(80 

WO#: GlCDN1D7 - MS/ GlCDN1D8-MSD 
- 130) MCAWW 350 . 1 
- 130) 1.4 (0 - 30) MCAWW 350.1 

-
-

-
-

-
-

Dil ution Factor : 1 

Analysis Time .. : 16:00 

WO#: GlCDMlA0-MS/GlCDMlAl-MSD 
120) MCAWW 300.0A 
120) 2.9 (0 - 20) MCAWW 300.0A 
Dilution Factor: 1 

Analysis Time .. : 14: 5 3 

WO# : GlCDM1A4-MS/ GlCDM1A5-MSD 
120) MCAWW 300.0A 
120) 1.2 (0 - 20) MCAWW 300.0A 
Dilution Factor: 1 

Analysis Time .. : 14: 53 

WO#: GlClAlCF- MS/GlClAlCG-MSD 
120) MCAWW 300.0A 
120) 1.2 (0 - 20) MCAWW 300.0A 
Dil ution Fac t or: 1 

Analysis Time . . : 2 1 :09 

WO#: GlCDM1A2-MS/GlCDM1A3 - MSD 
(80 - 120) MCAWW 300.0A 
(80 - 120) 1.8 (0 - 20) MCAWW 300.0A 

Dilution Factor : 1 
Analysis Time . . : 14:53 

WO#: GlCDM1A6 - MS/GlCDM1A7 - MSD 
(80 - 120) MCAWW 300.0A 
(80 - 120) 0 . 84 (0 - 20) MCAWW 300.0A 

Dilut i on Fact or : 1 
Anal ysis Time .. : 14: 53 

Calcula1ions are performed before rounding 10 avoid round-off errors in calculated resul1s. 

I E.51ima1ed rcsull. Resul1 concentralion exce<.-ds lhe ealibra1ion range. 

Matrix ......... : WATER 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 

MS Lot - Sample#: D4L170141-001 
12/22 / 04 4362416 
12/ 22 / 04 4362 41 6 

MS Lot - Sample#: D4L170138-001 
12/17/04 4355611 
12/17/04 4355611 

MS Lot - Sample#: D4L170138-0 01 
12/17/04 4355612 
12/ 17/04 4355612 

MS Lot - Sample#: D4L170210 - 001 
12/17/04 4355612 
12/ 17/ 04 4 355612 

MS Lot-Sample#: D4L170138-001 
12/17/04 4355613 
12/17/ 04 4355613 

MS Lot - Sample#: D4L170138-001 
12/ 17/04 4355610 
12/ 17/ 04 43556 1 0 



MATRIX SPIKE SAMPLE DATA REPORT 

General Chemistry 

Client Lot# ... : D4Ll70138 Matrix ......... : WATER 
Date Sampled ... : 12/15/04 09:20 Date Received .. : 12/17/04 

SAMPLE SPIKE 
PARAMETER AMOUNT AMT ----
Ammonia as N 

Chloride 

Nitrate 

Nitrate 

Nitrite 

Sulfate 

NOTE(S): 

ND 4.00 
ND 4.00 

3 . 8 
3 .8 

4.6 
4.6 

0.97 
0.97 

ND 

ND 

18 
18 

25.0 
25.0 

5 . 00 
5.00 

5.00 
5.00 

5.00 
5.00 

25.0 
25.0 

.MEASRD PERCNT PREPARATION- PREP 
AMOUNT UNITS RECVRY RPD METHOD ANALYSIS DATE BATCH# 

WO#: GlCDN1D7-MS/GlCDN1D8-MSD MS Lot - Sample#: D4Ll70141-001 
3.76 mg/L 94 MCAWW 350.1 12/22/04 4362416 
3.71 mg/L 92 1.4 MCAWW 350.1 12/22/04 4362416 

Dilut i on Factor : 1 

Analysis Time . . : 16:00 

WO#: GlCDMlA0-MS/GlCDMlAl-MSD MS Lot - Sample#: D4Ll70138- 001 
28.3 mg/L 98 MCAWW 300.0A 12/17/04 4355611 
29.1 mg/L 101 2.9 MCAWW 300.0A 12/17/04 4355611 

Dilution Factor: 1 

Analysis Time .. : 14:53 

WO#: Gl CDM1A4 - MS/GlCDM1A5 - MSD MS Lot-Sample#: D4L170138-001 
10.0 I mg/L 109 MCAWW 300.0A 12/17/04 4355612 
10.1 I mg/L 111 1.2 MCAWW 300.0A 12/17/04 4355612 

Dilutio n Factor : 1 

Analysis Time .. : 14:53 

WO#: GlClAlCF- MS/GlClAlCG- MSD MS Lot- Sample#: D4Ll70210- 001 
5.93 mg/L 99 MCAWW 300.0A 12/17/04 4355612 
6.00 mg/L 101 1.2 MCAWW 300 . 0A 12/17/04 4355612 

Di l u t i on Factor : 1 

Analysi s Time .. : 21:09 

WO#: GlCDM1A2 - MS/GlCDMlA3 - MSD MS Lot-Sample#: D4L170138 - 001 
4.95 mg/L 99 MCAWW 300.0A 12/17/04 4355613 
5.04 mg/L 101 1.8 MCAWW 300 .0A 12/17/04 4355613 

Dilutio n Factor: 1 

Analysis Time .. : 14:53 

WO#: GlCDM1A6-MS/GlCDM1A7 - MSD MS Lot-Sample#: D4Ll70138-001 
45.8 mg/L 111 
46.2 mg/L 112 

Dilution Fac t or : 1 

Analysis Time .. : 14: 53 

MCAWW 300.0A 12/17/04 4355610 
0.84 MCAWW 300.0A 12/17/ 04 4355610 

Calcula1ions are performed before rounding to avoid round-off errors in calculated results. 

I Estima1ed result. Result concentration exceeds 1he calibra1ion range. 



SAMPLE DUPLICATE EVALUATION REPORT 

General Chemistry 

Client Lot# ... : D4L170138 Work Order# ... : GlAKR- SMP 
GlAKR-DUP 

Date Sampled ... : 12/14/04 14:08 Date Received .. : 12/16/04 

Matrix ....... : WATER 

PARAM RESULT 
DUPLICATE 

~R=E~S~UL=T=--- UNITS 
RPD 

RPD LIMIT METHOD 
PREPARATION- PREP 
ANALYSIS DATE BATCH 

Total Alkalinity SD Lot -Sample#: D4L1 60456- 028 
57 56 mg/L 1.1 (0-10) MCAWW 310.1 12 /22/ 04 4362240 

Dilution Factor: 1 Ana l ysis Ti me .. : 21 :48 
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FIELD INFORMATION FORM 
Silr 

Nnmt: : 
I (, lt\.._} ~ L.. I Thh. \\':1-.1t• T\l:111:1gt•111,•111 Fh,•hl l 11liir111:11i1111 Funn h Jtt:uuin•d 
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Sitt· 

No. : I 14 16 
~ I s,',',',',.',',','," I= I ~lsr-.-,.·.,,,,,11,ru, I ) I , .... ,h111ilh•11 ,dour" i1h lh,• ( 'h:,itl "' ( ·11,1ml~ h11111, Iha I :t\'\'lllllp:111~ lhl· ... :1111pk . _ _ t:! _ ,l fl _~'-..J-~ _ . \ '11111.1i11,-1, 11c \, 1llllh1· ,-.i,1l, 11h.11 1:-. 1l' lt11 1wtl Mlht·Lih1u,111'1~) 

.;; 

-~ 
=-2 

PlllH;E l)ATE 
o~IM l)l) Y \') 

Purgi11g o .. •vi1..•c 

Sampling. Dl·\·in•& 

X -Olhc:r: 

Pll l{(;E T l~IE 

1~-Wtl llr (°Ind-I 

A - Suhmt.·r~ihlt· Pump 

B-Pt..•rb raltic.: P11111r 

(.', (JED Bl:iddn 1'11111r 

\' 

I I j I I 
E l.1\ l'SEI> I IHS 

thr, :minl 

,>rl_!:J 

D-Baiil'r 

F-Pi :-.11,n Pump 
F-Dippn11l,111k 

Well El1·\':llion 
(alTOC) I I I I l I 

I I I l I T,11:il Wtll Ocpth 
(from TOC) 

Depth lo W:11,•r ( llTW) I 
!from TOC) 

S1ick Up 
(from ground C'lcva1ion) 

I I l+l I I I I tzk:21 I H I 
IV/\TEH VOL I N CASI NC AC'J'IIAL VOi. l'UIH;Eu W[LL VOLs 

t(iall,111:-.) 

S:i111pk- Tuhc TyJX:L_Q 
131'/IJ JtpJ3](1,, 
I I l I 1,,.,1 

tCiul l1 111,) !'URGED 

._ ___ _,I 11 l '-'"":h.' 11r fill iu) 

A -ln-llnC Db1l4.l:,.;1hlc..· C'-V;icuum 

A-Ttllnn 
8 -Slainll':,.:-- Stt.:c..·I 

X-Othcr 

C-PVC X·Olhl'r. 

G roumlwntC'r Ek\':tlion 

(si l t> datum, from TOC) I I I I J I 
Casing I I /1, Casing 
ID ~ in) Material Jpve- 1 

Nori'.' 'f o,uJ \\'di Dqnl,. Stic-1,· Up. CMing /ti. ('IC'. 1U-t' 01mo11al nm/ rn11 l>t• /mm l1i.,1m·,n,I 1/11111, 1111l1•\.l n·,111i1t·d I~,· Sitt·ll'l'l'mll, I\'('// l: ll'n lliou, DTW. wul Grmm,lwu1t:r El,·rnt11111 """ ' lw cm·n•,11, 

Sample Time Ra1e/U11i1 pH 
(2400 Ho Clock) 

t" I " 

2"' ,·" 

.3'J J'J 

1--1-..J/---'-'L.!~ 
4" 4'' 

I 

! 

! 

T u rhidily 
(nlu) 

! I 

I ' I 

i I 
i 
' I 

D.0 . 

l 

i 

j 

I 

cll/ORP DTW 
( fl ) 

~ o,........,,-~~~ .... I i 
z o--~ ........ ~ i I i ! 

§ ............... ~ _, i i ! 

:i 
=,__,__,,,,._~~~ .... i I I I 

~ 1-t-,6'-"~-I 
i I I I 

I 
I i i I 

. ,. fl ~ t/· .l'A. " t /· lll'h +/ · :!~ 111V S1.1hiliu.-

S tuhlliz11tion Dal a Fidd"i an· Optional (i., •. t·omph·lt' .'1ub;Ji:,11ion refldi11,:s fur 1xiram1•tt•r:-, 1w1uirc'd Ii,· IV,\I, .\11<•. orSltltt'). Tlwst• fit'ld:-, c,111 ht· IIS<•d wltt!rc' four {.J ) fieM m t·a.\11,·t•uwm J un• rn111hwl 
II\' S111u:/Pt..·rmirJSi1,•. If It 1) 1/fl/ LaR~f!r or o,lter l::1u,ru111,· fvrmm iJ 11sed. fill i11 final n •11d11t.~l lx•lo11· 111111 ,\1thm,, t'it'f'fl()lli( '""" .\('/Jfll"(l/j'~\' to S11~. /fmors· &c.•ft(\ obon· ("'(' 1/\'('(kJ/ ((.\'(' M1mira1,· ,>J,s:rc or fqrm, 

SAMPLE DATE pH CONDUC TANCE TEM P. TURIIIOITY DO <II/ORI' O ther: ___ _ 

Sample AppeHrllnet•: ca..+!Z- Odor: A/ctJfl Cnlor: ~ Oohcr: _________ _ 

'1J'JSJ!3;"o/'ion~ quired d~ or as co11di1ions change): Dirccoion/Srx·cu: Oulluok: ('.Jjttt( f,,./ ;"''Jo ~,ecipi1a1in11: _!__or © 

ste~lnc Con/11,(,(s (lne1)111'ge/well volume l'3lculatlons if r«1ulred): t; I 

vi lo\J \.z_lu,.-:> Vv%> {p1/clo8'ftl( -gic,IINl0_u£_)~-. (1#1--~--- -:::=-3-1S----,-th-+--+! rtt-~~-,""---

~-_,.,,,.G,~l~~'Uf':;._-<..17i<...:....m._:5_::_,_/-=5.L...\,JS""-----------------
~ 0-----------------------------------------------------
u 
5-----------------------------------------------------
w G; _ _________________________________________________________________ _ 

I certify th.it sampling prot:cUurcs ,verc in accordance wi1h applicable EPA, S1a1e. and W 

J:k_,j-6__,_& i6N Utfv 
all shoulu sign): 

~fl1C/JN 

--'- -'---
1)111c Nmm: Sigu:1hm· Comp:my 

UISTHIU UTJON: WHITEJOHIC INAL · Stan with S:un lh.• YELLOW· Rl'IUrnl•cl lo C'lit•nl. PIN K · Fll'ld C'o \' 
STL-8029WM R. t 2/00 



Sil.-
nu·: 

, .. 
1. : 

~c ex i... 

FIELD INFORMATION FORM 
I r w 1,.._.L I T hi~ Wu, h' Mnn:1gl'IUl'fll J-ll'ld J11fof1UJ1tiun Forni h ft t·<wir,·d 
L-----\-Y}-V-----------------' I hi, lolJIII 1, hi l"I. ,"111111,lt·ll' tl, 111,11!;!11111111,1 ,Ill\ Slak I 1\tllh llw I h ·hl h11111 , , 

I lql O u1 sr",','i',,"11:c I 1~1- j \I\ I I ,11hm111,,l,1!,11lt!\\ilhlh,:(h.1in,1l(11-.h1llJ l ,1;m,1h.,l,h.'\lllllp,1m1h,,,1111pl, 
. L_\ - Q . . .LL\,~ ____ _ ,·,•nt.,11k·1,(1v 1111h1IM.-,'l1o•lt·11h.111, 11,.turill<lh11!wl.1t~,,a 1t1t\l 

S;unpk II) 

I\ ll }l5lal~I 
I 

1Ll3161~ I I j I I I I I I j I I I I I j I I I I I 
;:;:)Z PllRCEOATE Pll fH;t-: T l ~I E El..A l' SEI> ll llS ll'ATF.R VOL IN CASI NC 1\ (TIIA L VOL PUR1,EI) WELL VOLs 
C. -

< 
E-
< 
Q 
.,J 
.,J 
w 
:t 

tMM DDYY) ,.:.uic l lh n,,1,.I,.. ) tlu,.minl 1c;.,1111n,, fG.,11,,11 ... , PURGED 
JI,;,,,.., F or P11.H111• .\"mplm,I(.. ,·,·plm,• · 11 ma l ul 111 ( "11,111,i: · uml · u .-111 '1,/1 l'm.i.:,•,r w/ tl111l't \ul m /11hw.i:•I f,m• ( d/11111I l 11lm1,1:, l low( ·,•11 \lul, l'11r.l!c•d ,\for £ 1h,m.i:1•,, 1c'tm1I j,l'l,I ,l11w, hd,111·. 

Pur~ini an<l Samplin1; Et1uipm1..•n1 

Purging Dl~vil"C' L-4-J 
S;unpling Dcvk...- ~ 

X-01h<,: 

/\ · Suhml•r:,.i"1t' Pump 

B· l't.•fr,t:1lth: Pump 
(".Qr D Bl:11llin P11n1p 

D- 8 :dlc'r 

E•Pi'-lnn Pump 
r -Dipp<1/B,,111.• 

Fitl\'r Ut·,·irt: ~ 1,, ~ 

Fill ,•r T~ pr: l&J 
S:1111pk Tuh,: Tyl'{": LC:..J 

~ ••r L'----~111 t,:ird,•or lill inl 

A-Ttllnn 
B·Slainh:!-.'.\ Stl•rl 

X·Olhc1 

C-PVC X-O1hcr: 

W, 11 El,,·a tion 

I I I I l I l,111m,I) 
Deplh lo Wa 1<•1· I DTW) I 

ILA1 ~ l~I ~ (II) 

Gr,,1111tl".1lt·r Elt·, :11ion I I I I J I !11,1111, I) (alTOC) (site d;llum. from TOCI (from TOC) 

Tomi Well Deplh 

I I I j I , .... , S1ick Up I I l I 'II•) 
(from TOC) ( from grl'H1ncJ dcv:Hitrn) 
N01e. Told/ U'c:11 O..•p,I,. S11rJ.. U . Cm,111( ltl. t'I<". t1rc• OJHW1t"I um/ c-1111 lw mm hls,o,w,,I 1l11u1. 1111I,•,, rt'fJ11in•d h,· Sitc•// 1,.,,,,,,, 

S3mplc Time 
(2400 Hr Clock) 

Ra1c/Uni1 

,., 

Conduc1ancc (SC/ EC) 
(pm hos/cm 0 ~~ "'C) 

1--'---'"-'C.::::.,...l...L-{ 

Tu1hidi1y 
(ulU) 

Ca.sing ~ C3,ing IPYe ID (in) M a1cri:1I 
U ell l. lc-1nim11. IJnV. mu/ ( ;rtHm,/1,y,re, £1<-nmm, m11u be curr,•nt. 

DTW 
( fl ) 

I 

~ I-Ll....L-''---'--1 

:s 
ii; 1-................. .,.., __ --l 

~ l--,~-HMl--~-+..q..,~ t-1- ~ ~--, 

Suigc~ttd fllflS(' (or ., (."()Cl,t'C'. rc-;,dtn$!oo or 
no1c- Ptrmn/Stau ,~ u1rtnlc-n1-.: 

.. ,. U2 +/· II~ • /-~ n1V 

S111billulion Data 1-lt"lds art Q 1Hion:>J (i .,•. cumph-1<· .uu/Jifiw1io11 n·mliug., fur /Ht1 cmw1t•,·!J "'<ft1irn/ by WM, Sfo•, or Sww). 7 lw.w ftt'ld,\ ran lw U.'irrl u·h'-' rt' four (4) fi.-Jrl m,·wm·cm ,•111.~ ,,,.,. n •,111ir<•tl 
by S1a1<-Wc-rmi1/Site If u Oma l og,:t!r or 01/wr /:IC't·trrmrc formnt it ,,_.,,.,J, fill h , f,11,1/ rc•ndm,l{:J IN•hm· t111d o,bm,1 d,·c·trame d111(1 ·"'Jhlf111cfr ,v Si,,. lfmort• fkf<I\ ubu,1· urr 1/t'(ll(tf mt' SO>lll'UCt' >hc!t'l or furm 

~ SAMPLE DATE pH C ONOUC J'ANCE TEM P. TURHll)ITY DO eH/ORP O ther: ___ _ 

~, 1 ·rrT , , , , (r , , , ,uroTmr si·c,, 1 rC)i , , 1 ru1 1 1 1'"'r·r•>1 , 1 (T) 1 (nili 1 1 , , 

G: tlnal fif,ld Rt'adinL~ •rf' required (i.~. n~~tJrfl / h·M mt'c1Jt1Tt'mcms, fi11al s1ubili:,•d rc.•udi11Ks, passh't• samplt• remfi11,:s btforc- sump/mg for nil {,c,fd par,1111,,1r•rs rtquirc-d by Sw1t:/Pc.•,·mi1/S1tt'. 

~ 
I 

Sam pl• Appearance: O1hcr: ________ _ 

Oullook: 0W@1 JtPF- Prccipilaliun: __r_ or~ W•alh?,: C~_!Uzli ons (required daily. or as cone.lit ions change): Dircc1ion/Spccd: 

t/O'S0 t- (}Vc;I\.C-AS t 
SJ>"dfic Com ienls (in cluding pu rge/well ,•ulume cnlrulo1ions ;r required): ------- ------------~ +-------- -------

3 re7 IJf ,,/~, /V 

--

0---------- --------------------------------------u 
9---------------------------------------- -------------
~ i:; ______________ ___ ___ _ _ ________ ____________ _ 

1 cert ify 1h31 sampling procedures were in accordance with applic:il>lc EPA, State, and WM pro1nc111, ( if mnrc 1han one sampler, all should ,ign): 

n 11£11!1 1erv t/Hc ~ ~ E/YIMN 
--'---'--

D AI( N,ttm• Sign:t1t11c Cnmp.my 

OISTRIIJUT ION: WHITE/ORIGINAi. · S1n,~ "llh Su111 Jll', YELLOW · Kt'lu n wd 10 Cllt·111 . PINK · Fll•ld Con· 
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ION BALANCE REPORT 

Lab Sample ID: D4L 170138-001 

Client Sample ID: MW-07 

Percent Difference 

Total Ions (meq/L) 

SAMPLE SUMMARY 

TDS Ratio (measured/calculated) 

Calculated TDS (cations+anions, mg/L) 

Analyte 

Calcium 
Magnesium 
Potassium 
Sodium 
Ammonia as N 
Iron 
Aluminum 

Total Cations 

Analyte 

Chloride 
Sulfate 
Nitrate+Nitrite 
Carbonate Alkalinity 
Bicarbonate Alkalinity 
Hydroxide Alkalinity 
Total Alkalinity 

Total Anions 

Analyte 

Total Dissolved Solids 

ND - Not Detected 
NA - Not Analyzed 
NC - Not Calculated 

CATION ANALYSES 

ANION ANALYSES 

OTHER ANALYSES 

mg/L 

46.00 
22.00 

6.80 
19.00 
0.03 
0.03 

NA 

93.86 

mg/L 

3.80 
18.00 
4.60 

NA 
NA 
NA 

210.00 

236.40 

mg/L 

NA 

1.68 
10.05 

NC 
330.26 

meq/L 

2.30 
1.81 
0.17 
0.83 
0.00 
0.00 

NA 

5.11 

meq/L 

0.11 
0.37 
0.33 

NA 
NA 
NA 

4.13 

4.94 

Note: Calculations are most accurate under standard conditions. Extremes of pH or conductivity 
may lead to inaccuracy, as will high levels of cations or anions not analyzed. 

Version 1.1.0 



ION BALANCE REPORT 

Lab Sample ID: D4L 170138-002 

Client Sample ID: MW-11 

Percent Difference 

Total Ions (meq/L) 

SAMPLE SUMMARY 

TDS Ratio (measured/calculated) 

Calculated TDS (cations+anions, mg/L) 

Analyte 

Calcium 
Magnesium 
Potassium 
Sodium 
Ammonia as N 
Iron 
Aluminum 

Total Cations 

Analyte 

Chloride 
Sulfate 
Nitrate+Nitrite 
Carbonate Alkalinity 
Bicarbonate Alkalinity 
Hydroxide Alkalinity 
Total Alkalinity 

Total Anions 

Analyte 

Total Dissolved Solids 

ND - Not Detected 
NA - Not Analyzed 
NC - Not Calculated 

CATION ANALYSES 

ANION ANALYSES 

OTHER ANALYSES 

mg/L 

41.00 
22 .00 

7.00 
22.00 

ND 
ND 
NA 

92.00 

mg/L 

3.50 
28.00 

5.50 
NA 
NA 
NA 

190.00 

227.00 

mg/L 

NA 

1.85 

9.80 

NC 
319.00 

meq/L 

2 .05 
1.81 
0.18 
0.96 

ND 
ND 
NA 

4.99 

meq/L 

0.1 0 
0.58 
0.39 

NA 
NA 
NA 

3.74 

4 .81 

Note: Calculations are most accurate under standard conditions. Extremes of pH or conductivity 
may lead to inaccuracy, as will high levels of cations or anions not analyzed. 

Version 1.1.0 




