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March 16, 2006 

Mr. Ed Martin 
New Mexico Oil Conservation Division =g 
Environmental Bureau ^ 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

- 3 
Re: Plains All American - Annual Monitoring Report / ^ 

One Site in Lea County, New Mexico . -zc 

Dear Mr. Martin: ' 

Plains All American is an operator of crude oil pipelines and terminal facilities in the state of New 
Mexico. Plains All American actively monitors certain historical release sites exhibiting 
groundwater impacts, consistent with assessments and work plans developed in consultation with 
the New Mexico Oil Conservation Division (NMOCD). In accordance with the rules and 
regulations ofthe NMOCD, Plains All American hereby submits the Annual Monitoring report for 
the following site: 

Junction 34 to Lea Section 21, Township 20 South, Range 37 East, Lea County 

EPI prepared this document and has vouched forthe accuracy and completeness. On behalf of 
Plains All American, I have personally reviewed the document and interviewed EPI in order to 
verify the accuracy and completeness of the document. It is based upon this inquiry and review 
that Plains All American submits the enclosed Annual Monitoring Report for the above-referenced 
facility. 

If you have any questions or require further information, please contact me at (505) 441-0965. 

Sincerely, 

Camille Reynolds 
Remediation Coordinator 
Plains All American 

CC: Larry Johnson, NMOCD, Hobbs, NM 

Enclosure 

3112 West Highway 82 • Lovington, NM 88260 • (505) 396-3341 
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STANDARD OF CARE 

Annual Monitoring Report 

Junction 34 to Lea 
Ref. # 2002-10286 

The information provided in this report was collected consistent with the New Mexico Oil 
Conservation Division (NMOCD) Guidelines for Remediation of Leaks, Spills and Releases 
(August 13, 1993), the NMOCD Unlined Surface Impoundment Closure Guidelines (February 
1993), and the Environmental Plus, Inc. (EPI) Standard Operating Procedures and Quality 
Assurance/Quality Control Plan. The conclusions are based on field observations and laboratory 
analytical reports as presented in the report. Recommendations follow NMOCD guidance and 
represent the professional opinions of EPI staff. These opinions were arrived at with currently 
accepted geologic, hydrogeologic and engineering practices at this time and location. The report 
was prepared or reviewed by a certified or registered EPI professional with a background in 
engineering, environmental and/or the natural sciences. 

This report was prepared by: 

Date 
Environmental Scientist 

Iain A. Olness, P.G. 
Hydrogeologist 

Date 
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I. Background 

The "Junction 34 to Lea" (2002-10286) release site is located approximately 10-miles northwest 
of Eunice in Lea County, New Mexico, at an elevation of approximately 3,505 feet above mean 
sea level (reference Figures 1 and 2). The site is located in the northwest quarter of the southwest 
quarter of section 21, range 37 east, township 20 south. There are no residences or surface water 
bodies within a 1,000-foot radius of the leak site. 

The initial New Mexico Oil Conservation Division (NMOCD) notification form C-141 
submitted by EOTT reported approximately 300 barrels of crude oil released with 190 barrels 
recovered. The release is believed to have been due to internal corrosion of the pipeline. The 
release covered approximately 10,769 square feet of pipeline right-of-way, caliche road and land 
owned by the Deck Estate. 

Upon discovery of the release on November 6, 2002, Environmental Plus, Inc. (EPI) and EOTT 
personnel mobilized to the site, exposed the pipeline and installed a pipe repair clamp. In 
addition, the surficial saturated soil was excavated and hauled to an approved land farm. 
Following the removal of the surficial saturated soil, an additional -50 cubic yards of impacted 
soil in the vicinity of the release source were excavated and hauled to an approved land farm. 

During initial investigative activities conducted from February 6-11, 2003, which included the 
advancement of nine soil borings, it was determined that groundwater, situated approximately 20 
feet below ground surface (bgs), had been impacted. Three of the soil borings were completed as 
groundwater monitoring wells to monitor contaminant levels and/or recover phase separated 
hydrocarbons (PSH) (reference Figure 3). Upon completion of the soil borings and installation of 
the three groundwater monitoring wells, mitigation activities commenced, specifically, the 
excavation of impacted soil to a depth of approximately 25 feet bgs. This soil was stockpiled 
within a fenced area. 

Due to fact that soil and groundwater had been impacted above NMOCD remedial thresholds, a 
Groundwater and Soil Remediation Proposal was submitted in June 2003. This plan 
recommended to a) treat hydrocarbons in groundwater with in-situ activated carbon; b) backfill 
the excavation with blended soil; c) cap the excavation with a compacted clay barrier; d) backfill 
with three feet of native topsoil; and e) re-vegetate to landowner specifications. 

In April 2004, an Annual Monitoring Report was submitted to the NMOCD documenting the 
results of the 2003 sampling and field activities. In addition, the report recommended continued 
quarterly sampling of the groundwater monitoring well network and semi-monthly 
gauging/recovery of PSH and semi-monthly gauging of water levels. 

In May 2004, four additional monitor wells (MW-4 through 7) were installed to delineate the 
lateral extent of hydrocarbon impacts to the aquifer. In July 2004, a water sparging system was 
installed at the site. The sparging system consisted of perforated poly-vinyl chloride (PVC) 
piping attached to an air compressor. The perforated PVC piping was laid in the water pools 
located in the base of the excavation and air was blown through the piping in order to aerate the 
water. 

1 Junction 34 to Lea 
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In February 2005, an Annual Monitoring Report was submitted to the NMOCD documenting the 
results of the 2004 sampling and field activities. In addition, the report recommended continued 
quarterly sampling of the groundwater monitoring well network and semi-monthly 
gauging/recovery of PSH and semi-monthly gauging of water levels, as well as the installation of 
three additional monitor wells. 

II. Field Activities 

Site visits were made to the site on January 10, February 21, April 22, May 6, July 19 and 
October 5, 2005 to record PSH/groundwater levels and recover any PSH present in the 
groundwater monitoring wells. 

Site visits were made on March 29, May 11, August 16 and November 15, 2005 to complete the 
aforementioned activities and collect groundwater samples for laboratory quantification of 
benzene, toluene, ethylbenzene and total xylenes (BTEX). Additionally, the samples collected 
on March 29, 2005 were also submitted for laboratory quantification of poly-aromatic 
hydrocarbons (PAH). 

III. Groundwater Gradient and PSH Thickness 

The groundwater gradient is generally southerly. Monitoring wells were gauged prior to bailing 
to determine the depth to groundwater and the thickness of PSH, if present. Measurements of 
groundwater levels during the past year indicate, except for minor fluctuations, water levels rose 
approximately 0.25 feet during. PSH levels in the impacted monitoring well (MW-3) ranged 
from non-detectable to 0.01 feet (sheen). PSH (sheen)was only detected on the water column 
during three of the eight site visits conducted during the past year, with the last detection 
occurring in November. A summary of groundwater elevations and PSH thickness is included as 
Table 1. 

IV. PSH Recovery 

Recovery of PSH has been accomplished via absorbent socks during the past year. Due to the 
fact that PSH recovery is accomplished via absorbent socks and aeration of groundwater in the 
excavation, the volume of PSH recovered during the past year is not known. However, the 
absorbent socks are changed on approximately a monthly basis. In addition, absorbent booms 
were placed around the perimeter of the exposed groundwater in the excavation basin to recover 
PSH on the water surface and are changed quarterly. There has been no evidence of PSH (i.e., 
sheen) in the groundwater located in the open excavation since October 2004. The site is fenced 
and the exposed groundwater covered with netting to prevent wildlife and livestock from 
utilizing the water. 

V. Groundwater Sampling 

The groundwater monitoring well network was sampled on March 29, 2005 and the samples 
submitted for quantification of BTEX using EPA Method 8260b and PAHs via EPA Method 
3610 and 8270c (reference Table 4). 

2 Junction 34 to Lea 
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The groundwater monitoring well network was sampled on May 11, 2005 and the samples 
submitted for quantification of BTEX using EPA Method 8260b. MW-3 was not sampled at this 
time due to sheen on water surface. 

The groundwater monitoring well network was sampled on August 16 and November 15, 2005 
and the samples submitted for quantification of BTEX via EPA Method 8260b. 

The wells were purged a minimum of three well volumes or dry and samples collected utilizing 
dedicated or disposable sample bailers. Samples were then placed on ice and shipped to an 
independent laboratory under chain-of-custody for analyses. 

VI. Groundwater Analytical Results 

Analytical results for the samples from groundwater monitoring well MW-1 indicated benzene 
concentrations ranging from 1,240 micrograms per liter (ug/L) to 3,290 ug/L, toluene 
concentrations were non-detectable (ND) at or above laboratory method detection limits (MDL), 
ethylbenzene concentrations ranging from 1,340 ug/L to 2,390 ug/L and total xylene 
concentrations ranging from 114 ug/L to 491 ug/L (reference Table 2). The reported benzene 
concentrations were above the New Mexico Water Quality Control Commission (NMWQCC) 
Groundwater Standards of 10 ug/L for all four sampling events in 2005. The reported 
ethylbenzene concentrations were above the NMWQCC Groundwater Standards of 750 ug/L for 
all four sampling events in 2005. The reported total xylene concentrations were above the 
NMWQCC Groundwater Standards of 620 ug/L for all four sampling events in 2005. Toluene 
concentrations were below the NMWQCC Groundwater Standards of 750 ug/L for all four 
sampling events in 2005. Analytical results for the sample collected on March 29, 2005, reported 
PAH concentrations at 48.8 ug/L. PAH concentrations for total naphthalene were above the 
NMWQCC Groundwater Standard for total naphthalene plus monomethylnaphthalene of 30 
ug/L. 

Analytical results for samples collected from groundwater monitoring well MW-2 indicated 
benzene concentrations ranging from 66.8 ug/L to 2,660 ug/L, toluene concentrations ranging 
from ND at or above MDL to 27.3 ug/L, ethylbenzene concentrations ranging from 72.9 ug/L to 
1,080 ug/L and total xylene concentrations ranging from 11.3 ug/L to 656 ug/L (reference Table 
2). The reported benzene concentrations were above the NMWQCC Groundwater Standards of 
10 ug/L for all four sampling events in 2005. The reported ethylbenzene concentrations were 
above the NMWQCC Groundwater Standards of 750 ug/L for three of the four sampling events 
in 2005. The reported total xylene concentrations were above the NMWQCC Groundwater 
Standards of 620 ug/L for one sampling event in 2005. Toluene concentrations were below the 
NMWQCC Groundwater Standards of 750 ug/L for all four sampling events in 2005. Analytical 
results for the sample collected on March 29, 2005, reported PAH concentrations at 42.9 ug/L. 
PAH concentrations for total naphthalene were above the NMWQCC Groundwater Standard for 
total naphthalene plus monomethylnaphthalene of 30 ug/L. 

Analytical results for samples collected from groundwater monitoring well MW-3 indicated 
benzene concentrations ranging from 1,260 ug/L to 6,980 ug/L, toluene concentrations ranging 
from 32.7 to 729 ug/L, ethylbenzene concentrations ranging from 470 to 1,370 ug/L and total 
xylene concentrations ranging from 232 to 830 ug/L (reference Table 2). The reported benzene 
concentrations were above the NMWQCC Groundwater Standards of 10 ug/L for all three 
sampling events in 2005. The reported ethylbenzene concentrations were above the NMWQCC 
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Groundwater Standards of 750 ug/L for the first sampling event in 2004. The reported total 
xylene concentrations were above the NMWQCC Groundwater Standards of 620 ug/L for the 
first sampling event in 2005. Toluene concentrations were below the NMWQCC Groundwater 
Standards of 750 ug/L for all three sampling events. 

Analytical results for samples collected from groundwater monitoring well MW-4 indicated 
benzene concentrations ranging from ND at or above the MDL to 2.64 ug/L, toluene 
concentrations were ND at or above the MDL, ethylbenzene concentrations ranging from 4.81 
ug/L to 59.2 ug/L and total xylene concentrations ranging from ND at or above the MDL to 2.7 
ug/L (reference Table 2). Reported concentrations for all organic analytes were below their 
respective NMWQCC Groundwater Standards for all four sampling events in 2005. Analytical 
results for the sample collected on March 29, 2005, reported PAH concentrations at 39.2 ug/L. 
PAH concentrations for total naphthalene were above the NMWQCC Groundwater Standard for 
total naphthalene plus monomethylnaphthalene of 30 ug/L. 

Analytical results for samples collected from groundwater monitoring well MW-5 indicated 
benzene concentrations ranging from 10.6 ug/L to 60.0 ug/L, toluene concentrations were ND at 
or above the MDL, ethylbenzene concentrations ranging from 34.1 ug/L to 125 ug/L and total 
xylene concentrations ranged from ND to 6.69 ug/L (reference Table 2). The reported benzene 
concentrations were above the NMWQCC Groundwater Standards of 10 ug/L for all four 
sampling events in 2005. The reported total xylene concentrations were below the NMWQCC 
Groundwater Standards of 620 ug/L for all sampling events in 2005. Toluene and ethylbenzene 
concentrations were below the NMWQCC Groundwater Standards of 750 ug/L for all four 
sampling events. Analytical results for the sample collected on March 29, 2005, reported PAH 
concentrations at 4.72 ug/L. PAH concentrations for total naphthalene were below the 
NMWQCC Groundwater Standard for total naphthalene plus monomethylnaphthalene of 30 

Analytical results for samples collected from groundwater monitoring well MW-6 indicated 
benzene concentrations ranging from ND at or above the MDL to 5.40 ug/L, toluene 
concentrations were ND at or above the MDL, ethylbenzene concentrations ranging from ND at 
or above the MDL to 2.16 ug/L and total xylene concentrations as ND at or above the MDL 
(reference Table 2). Reported concentrations for all organic analytes were below their respective 
NMWQCC Groundwater Standards for all four sampling events in 2005. Analytical results for 
the sample collected on March 29, 2005, reported PAH concentrations as ND at or above the 

Analytical results for samples collected from groundwater monitoring well MW-7 indicated 
benzene concentrations ranging from 995 ug/L to 3,270 ug/L, toluene concentrations were ND at 
or above the MDL, ethylbenzene concentrations ranging from 540 ug/L to 1,050 ug/L and total 
xylene concentrations ranging from 312 ug/L to 872 ug/L (reference Table 2). The reported 
benzene concentrations were above the NMWQCC Groundwater Standards of 10 ug/L for all 
four sampling events in 2005. The reported ethylbenzene concentrations were above the 
NMWQCC Groundwater Standards of 750 ug/L for three of the four sampling events in 2005. 
The reported total xylene concentrations were above the NMWQCC Groundwater Standards of 
620 ug/L for one sampling event in 2005. Toluene concentrations were below the NMWQCC 
Groundwater Standards of 750 ug/L for all four sampling events. Analytical results for the 
sample collected on March 29, 2005, reported PAH concentrations at 31.9 ug/L. PAH 

ug/L. 

MDL. 
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concentrations for total naphthalene were above the NMWQCC Groundwater Standard for total 
naphthalene plus monomethylnaphthalene of 30 ug/L. 

A summary of groundwater analytical results is included as Tables 2 and 3 and copies of the 
analytical results and chain-of-custodies are included as Appendix A. 

VII. Recommendations 

Based on field monitoring and analytical results collected during the past year, the following 
recommendations are made: 

1) Continue to monitor for the presence of PSH on a monthly basis. In addition, collect 
groundwater level data from the monitoring well network and check the operation of the 
water sparging system on a semi-monthly basis. 

2) Conduct quarterly sampling activities of the groundwater monitoring well network and 
submit the samples for quantification of BTEX. Samples should be analyzed for the 
presence of poly-aromatic hydrocarbons (PAH) during the initial sampling event of 2005. 
Groundwater monitoring wells from which samples indicate concentrations above the 
NMWQCC standards for PAH should incorporate PAH quantification into the quarterly 
sampling plan. 

3) Install three additional groundwater monitoring wells south of the excavation (reference 
Figure 19). These wells shall be utilized to delineate the lateral extent of impacted 
groundwater and to monitor the migration of the contaminant plume. 

5 Junction 34 to Lea 
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TABLES 



TABLE 1 

RELATIVE GROUNDWATER ELEVATIONS AND 
PHASE SEPARATED HYDROCARBON THICKNESSES 

Junction 34 to Lea - Ref #2002-102X6 

Relative Top of 1 >• |>lIi to PSH Depth lo Water Corrected Relative PIMM Separated 

Monitor WeH Dale (Gauged Casing Klevation Brio" Top of Below Top ol (!agbMJ (iroundwatcr Hydrocarbon 

(feet) Casing (feet 1 (feet) Klevation (feet)* Thickness (feet) 

MW-1 11 -Feb-03 3.50K.17 20.13 3.488.04 

27-Feb-03 19.87 3.488.30 

19-Mar-03 
03-Apr-()3 
11 -Apr-03 
21-Apr-()3 
30-Apr-03 
05-May-03 
l8-Jun-03 
09-M-03 
21-Jul-03 
l2-Aug-03 
18-Aug-03 
03-Sep-03 
l9-Sep-03 
02-Oct-03 
()3-Nov-03 
I3-Nov-03 
25-Nov-03 
()2-Dec-03 
10-Dec-03 
02-Jan-04 
30-Jan-(M 
()6-Feb-04 
()5-May-04 19.66 3.488.51 

25-May-04 19.9<) 3.488.27 

03-Jun-04 19.86 3.488.31 

l5-Jun-04 19.89 3.488.28 

08-Jul-04 19.83 3.488.34 

26-Jul-04 19.93 3.488.24 

IO-Sep-04 21.16 3,487.01 

2l-Sep-04 -- 20.19 3.487.98 

04-Oct-04 19.46 3.488.71 

I5-Oct-04 19.44 3.488.73 

()9-Nov-04 19,61 3.488.56 

I6-Nov-04 19.44 3.488.73 

07-Dec-04 19.37 3.488.80 

17-Dec-04 -- 19.35 3.488.82 --
19.21 3.488.96 

2l-Feb-05 19.06 3,489.11 

29-Mar-05 IX.87 3.489.30 

\pr-05 
()f>-May-05 IX. 7-1 3.489.43 

1 1 Ma\ -05 
i i t n < 

-- 18.75 3.489.42 

I9-JU1-05 
U>-Aui!-05 18.63 3.489.54 ^ ^ ^ ^ ^ 

05-Oct-05 
15 Nov-05 IX.1I '-. 1X4.26 ] 



TABLE 1 

RELATIVE GROUNDWATER ELEVATIONS AND 
PHASE SEPARATED HYDROCARBON THICKNESSES 

Junction 34 to Lea - Ref #2002-10286 

Relative Top of Of pth lo I'SH Depth to Water Corrected Relative Phase Separated 

Monitor Well l>uti' Gauged < jsini; ElevsfJavi Itclow Top of lielow Top of Casing Groundwater Hydrocarbon 

(feet) Casing (fleet) (feetl Klevation (feet)* Thickness (feet) 

M W - 2 1 l-Feb-03 17.25 

27-Feb-()3 19.75 

19-Maa 03 
03-Apr-()3 
1 l-Apr-03 
21-Apr-03 
30-Apr-()3 3,501.45 

05-May-03 
l8-Jun-<)3 
(W-Jul-03 
2l-Jul-03 
12-Aug-03 
l8-Aug-03 
()3-Sep-03 
l9-Sep-()3 
02-Oct-03 
()3-Nov-03 
I3-Nov-03 
25-Nov-03 
02-Dec-03 
IO-Dec-03 
()2-Jan-04 
30-Jan-()4 
()6-Feb-04 
05-May-04 12.56 3.488.89 

25-May-04 12.95 3.488.50 --
03-Jun-(M 12.80 3,488.65 

l5-Jun-04 12.82 3,488.63 --
08-Jul-04 12.70 3.488.75 

26-Jul-04 12.78 3.488.67 

IO-Sep-()4 13.05 3.488.40 

2l-Sep-04 13.27 3.488.18 

04-Oct-()4 12.11 3.489.34 --
15-Oct-04 12.22 3,489.23 

09-Nov-04 -- 12.71 3,488.74 

I6-Nov-04 12.19 3.489.26 

07-Dec-04 12.27 3.489.18 

l7-Dec-04 12.32 3.489.13 

07-Jan-()5 12.13 3.489.32 

' 1 1 11 .>>" 3,489.46 

29-Mar-05 -- 1 1 68 3.489.77 --
22-Apr-05 
IH, Maj 05 11.64 3,489.81 

1 1 May-()5 11.65 3.489.80 . -

l9-Jul-05 
I d Aug-05 11.37 3.490.08 

05-Ocl 05 11.71 

IS-Nov-O? 11.55 .1.489.90 



TABLE 1 

RELATIVE GROUNDWATER ELEVATIONS AND 
PHASE SEPARATED HYDROCARBON THICKNESSES 

Junction 34 to Lea - Ref #2002-10286 

Moni tor \ \ HI Date Gauged 
Relative Top of 

Casing Klevation 
I feet I 

Depth to PSH 
lielow Top of 
Casing (feet) 

Depth to Water 
Below Top of ( asing 

(feet) 

Corrected Relative 
Groundwater 

Klevation (feet)* 

MW-3 I l-Feb-03 
27-Fcb-03 
!9-Mar-03 
03-Apr-()3 

11- Apr-03 
21-Apr-03 
30-Apr-(>3 

05-May-O3 
I8-Jun()3 
(W-Jul-03 
2l-Jul-03 
12- Aug-03 

18- Aug-03 
03-Sep-03 

19- Sep-()3 

02- Oct-03 

03- Nov-03 
13- Nov-03 

25- Nov-03 
()2-Dec-03 
IO-Dec-03 

02- Jan-()4 
30-Jan-()4 

06- FeWM 
05-May-04 
25-May-04 

03- Jun-04 
l5-Jun-()4 
()8-Jul-()4 

26- Jul-04 
l()-Sep-()4 
2l-Sep-04 
(W-Oct-04 

15- Oct-04 
09-Nov-04 
16- Nov-04 
07- Dec-04 
!7-Dec-04 

2>) Mar-05 
22-Apr-US 
06-May-05 

I I Ma\ 05 
I9-JUI-05 

l( . Aug 05 
05-Oct-05 
15 No\ 1)5 

3.495.97 

17.10 
16.64 
16.63 
16.65 
16.65 
16.62 
6.98 
6.93 
7.24 
7.49 
7.49 
7.50 
7.47 
7.% 
7.97 
7.95 
8.15 
8.14 
8.15 
8.15 
8.13 
8.05 
8.22 
8.23 

9.92 

9.13 

8.54 

17.77 
19.15 
19.50 

19.47 
19.48 

18.98 

8.67 
8.63 
8.15 

8.18 
8.19 
8.20 
8.19 

8.52 

8.51 
8.50 

8.65 
8.51 

8.50 
8.20 

8.16 
8.08 

8.24 
8.24 

7.16 
9.94 
9.84 
9.73 
9.70 
9.73 
10.18 

10.11 

9.25 
9.16 
9.60 
6.15 
9.18 

9.36 

3.488.82 
3.488.87 
3,488.64 
3,488.41 
3.488.41 
3,488.40 
3.488.43 
3.487.95 
3.487.95 
3.487.97 
3.487.77 
3,487.79 
3,487.79 
3.487.82 
3.487.84 
3.487.92 
3.487.75 
3.487.74 
3.488.81 
3.486.05 
3,486.13 
3.486.24 
3.486.27 
3,486.24 
3,485.79 
3.485.86 
3.486.72 
3.486.84 
3.486.37 
3,489,82 
3,486.79 
3,486.61 

),486.97 

3,487.32 

8.96 

Sheen 
Sheen 

8.55 
8.50 ••• 
8.46 

3,487.17 
3,487.01 
3,487.06 
3,487.42 

3.487.47 • 
3.487.51 



TABLE 1 

RELATIVE GROUNDWATER ELEVATIONS AND 
PHASE SEPARATED HYDROCARBON THICKNESSES 

Junction 34 to Lea - Ref #2002-10286 

Relative Top of Depth to PSH Depth lo Water Corrected Relative Phase Separaled 
Monitor Well Date Ganged Casing Elevation Helow Top of Hclow 1 op ol ( asing Groundwater Hydrocarbon 

(feel) t ating (feeti (feetl Klevation 1 feetl* Thickness 1 feel 1 

MW-4 1I I eh 03 

27-Feb-03 

19-Mar-03 
03-Apr-03 
11-Apr-03 

21-Apr-03 

30-Apr-()3 
05-May-03 

18-Jun-03 

(W-Jul-03 
21-Jul-03 

l2-Aug-03 
l8-Aug-03 

03-Sep-03 
I9-Sep()3 
02-Oci-03 

()3-Nov-03 
13-Nov-03 

25-Nov-03 
02-Dec-03 

IO-Dec-03 
02-Jan-()4 
30-Jan-04 

06-Feb-04 
05-May-04 

25-May-04 3.509.01 20.16 3.488.85 
03-Jun-04 19.13 3.489.88 
I5-Jun()4 - - 19.13 3.489.88 
()8-Jul-04 19.06 3.489.95 
26-Jul-04 19.21 3.489.80 
l()-Sep-()4 19.46 3.489.55 
2l-Sep-04 19.35 3.489.66 
(W-Oct-04 19.35 3.489.66 
I5-Oct-04 18.81 3,490.20 

09-Nov-()4 18.89 3,490.12 
I6-Nov-04 18.83 3.490.18 
07-Dec-04 18.70 3.490.31 
17 Dei 04 18.71 3.490.30 
07-Jan-05 18.48 3.490.53 
21-Fcb 05 - - 18.27 3.490.74 
2l) Mar 05 - - 18.02 3.490.99 

22-Api (15 
06-May-05 17.94 3.491.07 
1 1 May-05 I7»6 3.491.05 
l9-Jul-05 

l()-Atig-05 18.21 3,490.80 
05-Oct-05 
1 5 No\ (15 17.41 t.4')l 10 



TABLE 1 

RELATIVE GROUNDWATER ELEVATIONS AND 
PHASE SIP AK M i l ) HYDROCARBON THICKNESSES 

Junction 34 to Lea - Ref #2002-1028f» 

Kl'lutiM Death to PSH Depth lo Water ( o n rtleil Relative I'll.isr Separated 
Monitor Well i>ate Gauged Casing Klcialion Below Top of lu-lnu fop of Casing (.imindiialrr llvdrocarlion 

(flTll Casing (feel) 1 feetl Kleiation (fret)* Thirkims (feetl 

MW-5 il-Feb-03 
27-Feb-()3 
I9-Mai II* 
03 Apr-03 
11 Apr-03 
21-Apr-03 
30-Apr -03 
05-May-03 
I8-Jun()3 
09-Jul-03 
2l-Jul-03 
I2-Aug()3 
I8-Aug()3 
03-Sep-03 
l9-Scp-03 
()2-Oct-03 
03-Nov-()3 
13-Nov-03 
25-Nov-03 
02-Dcx 03 
IO-Dec-03 
02-Jan-<>4 
30 Jan-04 
06-Feb-O4 
05-May-O4 
25-May-()4 3.508.74 20.08 3.488.66 
03-Jun-04 20.00 3.488.74 
I5-Jun04 20.03 3.488.71 
()8-Jul-()4 19.93 3.488.81 
26-Jul-()4 20.06 3.488.68 
I0-Scp-04 20.26 3.488.48 
2l-Scp-()4 20.34 3.488.40 
04-Oct-04 19.55 3.489.19 
I5-OC1-04 19.52 3.489.22 

09-Nov-04 19.67 3.489.07 
I6-NOV-04 19.41 3.489.33 
07-Dec-04 19.45 3.489.29 
17 Dec 04 19.44 3.489.30 

2l-Feb-05 19.11 3.489.63 
2') M.u us -- I8.8d 1. IS'I 88 

22-Api 05 
()6-May-05 18.89 3.489.85 
1 1 Mas (is 
1(1 l i . l ISC 

-- 18.80 3.489.94 
BBBBBBBBaBBBBBBBl 

ly-jui-o? 
Id Aug 05 18.81 3.489.93 
05-Oci-05 

L I5-Nos-05 18.75 3.489.99 1 



TABLE 1 

M L A 11\ I-.GROUNDWATER I I I \ \ I IONS AND 
PHASE SEPAR VI ED HYDROCARBON II IK KNESSI S 

Juiulion 34 lo Lea - Ref#2002-102X6 

K r U t i t r 1 up of l i .p i l i in PSfl 11, p i l i l o W i i t e r Cor r re t rd Re la to r I'huse Ne|»aratcd 

MOBMOI \ \ rii l>.iti ' Gauged < .ising Tlesution Hl ' l l IM 1 l i p Of H f l t l M I l i p I I I < . ISl l lg Groundwater Hwl r iMur t io i i 

I feetl ( 'using I f M I 1 fee t l Klesution { feet l* Thickness 1 feetl 

MW-6 l l Feb-03 
27-Feb-03 
I9-Mar03 
03-Apr-03 
I I -Apr-03 
21 -Apr-03 
30- Apr-03 
05-May-03 
I8-Jun03 
(W-Jul-03 
2l-Jul-03 
I2-Aug03 
I8-Aug03 
03-Scp-03 
l<J-Sep-03 
02-Oct-03 
03-Nov-03 
I3-Nov-03 
25-Nov-03 
02-Dcc-03 

IO-Dec-03 
()2-Jan-04 
in l.m-04 

06-Feh-O4 
05-May-04 
25-May-04 3.509.76 21.76 3.488.00 
()3-Jun-04 21.63 3.488.13 
I5-Jun-(M 21.65 3.488.11 
08-Jul-04 21.55 3.488.21 
26-Jul-04 21.67 3.488.09 
I0-Scp-04 22.06 3.487.70 
2l-Scp-04 22.25 3.487.51 
04-Oct-04 21.39 3.488.37 
I5-Oct-04 21.25 3.488.51 

09-Nov-04 2146 3.488.30 
I6-NOV-04 21.27 3.488.49 
07-DCC-O4 21.23 3.488253 
I7-DCC-04 21.29 3.488.47 

2l-Feb-05 20.91 
3.488.69 

29-Mar-05 20.68 i . l V M I S 

22-Apr-05 
06 May-05 20.59 3.489.17 
1 1 May OS 20.60 3.489.16 

16-Aug-05 20.62 3.489.14 

15-No\ 05 Ji i .Si i 

3,484. 11 
3.484.26 



TABLE 1 

RELATIVE GROUNDWATER ELEVATIONS AND 
PHASE SEPARATED HYDROCARBON THICKNESSES 

Junction 34 to Lea - Ref #2002-10286 

Relative Top of Depth to PSH Depth to Water Corrected Relative Phase Separated 

Monitor Well Date (..im-' il ( asing 1 loation Below Top of Below Top of Casing Groundwater Hydrocarbon 

(feetl ( Mfalg (feetl (feetl 1 li vation (feetl* Thl ill m i (fill) 

MW-7 ll-Feb-03 
27-Feb-03 

19-Mar-03 
()3-Apr-03 

11-Apr-03 
21-Apr-03 

30-Apr-03 

05-May-03 
l8-Jun-03 

09-Jui-03 
2l-Jul-03 

l2-Aug-03 
l8-Aug-03 

03-Sep-03 
I9-Sep03 

02-Oct-03 

03-Nov-03 
13-Nov-03 

25-Nov-03 
02-Dec-03 

IO-Dec-03 
02-Jan-04 
30-Jan-04 

()6-Feb-04 
()5-May-04 
25-May-04 3.507.38 19.37 3.488.01 
03-Jun-04 19.37 3.488.01 

I5-Jun-(W 19.40 3.487.98 

08-Jul-04 19.36 3.488.02 

26-Jul-04 19.49 3.487.89 

IO-Sep-06 19.67 3.487.71 --
21-Sep-04 19.75 3.487.63 

04-Oct-04 19.25 3.488.13 

I5-Oct-04 19.07 3.488.31 

09-Nov-04 19.09 3.488.29 

16-Nov-04 19.10 3.488.28 - -
07-Dec-04 18.94 3.488.44 

l7-Dec-04 18.89 3,488.49 

07-Jaii 05 1X.7» 3.488.59 - -
2l-Feb-05 18.57 3.488.81 - -

20 Mai 05 18.23 3.489.15 - -

22-Apr-05 18.33 

()6-May-05 - - 18.23 3.489.15 

I 1 ! May-05 

19-Jul-05 

18.24 3,489.14 •••• 10 AIIS: 05 18.35 3,489.03 

05-OCI-05 

••••fl |S \ ( i \ ns IS 1 1 3.489.24 

' Corrected (if oundwater Elevation = Top of Casing klevation (Depth to Water Below Top of Casing - (SGxPSH Thickness! 

- - = Not Detected Gray shaded cells indicate well was gauged 

If the cell is blank, ihe well was not gauged Yellow shaded cells indicate well was gauged and sampled 
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TABLE 4 

Summary of Groundwater Sampling Recommendations for 2006 

Junction 34 to Lea - Ref. #2002-10286 

Monitoring 
Well 

Eight Quarters Below 
NMOCD Standards 

Sampling Schedule 
Notes 

Monitoring 
Well 

Eight Quarters Below 
NMOCD Standards 1st 

Ouarter 
2nd 

Ouarter 
3rd 

Ouarter 
4th 

Ouarter 
Notes 

MW-1 No X X X X 
Recommend Annual PAH 
analysis 

MW-2 No X X X X 
Recommend Annual PAH 
analysis 

MW-3 No X X X X 
Recommend Annual PAH 
analysis 

MW-4 Yes X 
Recommend Annual PAH 
and BTEX analyses 

MW-5 No X X X X 
Recommend Annual PAH 
analysis 

MW-6 No X X X X 
Recommend Annual PAH 
analysis 

MW-7 No X X X X 
Recommend Annual PAH 
analysis 



APPENDICES 



APPENDIX A 

LABORATORY ANALYTICAL RESULTS 

AND 

CHAIN-OF-CUSTODY FORMS 



~ £, 
-H tfl rH 

3 i n 

S h 

o f> ve 
£1, £ 00 
o 12 00 
t ! <? "> 

in 
-I EU 

M • 0 0 

2 Z w 

O _ J 

!2 J3 "> 

in u 

i 
CJ 

es 
Q 

o 
ft 
eg i-4 
Ot o 

03 

C 
3 

3 i n vo 
i n oo 
so cs 
— O 

O 
O 
CS 

i n o 
—i o 

oj oj 

s s 

m m 
o o 
o o 

- H OS 
JJ n M 
g io 
> o o 

a 
V5 * • 4» Si 

g ft ft 

ft'55 " " 

Cc! £ 

g a « i i 
ft 

« CO 

CS CS 

cs 
oo 

o 
J3 
c/T 
3 

s 

I S g 
p F; < 

s 8 •P ° 
PJ hS CM W 

•2 S 2 
u «c •< 

o 
vo 
CM 

i 

TT 
Os 
co 

m 
o 
m 

Tf 
co • 
T f 
OS 
CO 

m 
o 
m 

a o 

CS O 
0O CO 

SO § 
<N 
00 

m m 
co p 
OS T f 

p o 

o o 

X 

§ 
o 
so 
cs 
oo 

I 

o 

_ if 
,2 i> 

J3 
> 

oo oo i n Tf 
TT' os od so os 
Os oo os oo 

r - ^ ° } 
OS CS ( 

OS oo 
OS o 

Os 

oq co Os cs 
t> r- co cs 

XI J i l JJ 
o o o o o 
s o SO SO SO SO 
cs cs cs cs cs 
00 00 00 00 00 

m m m m i n 
p p P P P 

^ - t 4 
p p p o 

Tf TT TT 
o o o 

o o o o o 
o o p o o 

V V V V V 

o o o o o 
o o o o o 
H H N H H 

oa oil bo oo oo 
=4, at, ss. a , st. 

S S o o os 
g & H N N 
e 2 ^ - f 

OJ 

B 83 

S o 1) t 3 

^ " ^ ^ —H ™ vo ^ ^ ° i m ^ 
c o i n ' c s ' i n ^ s o o ' i n i n - ^ r ^ c o o d 
co co Tf i n m so r ^ r ^ m m 

cs oo os 

o s — , o s o s 2 2 2 0 s 2 2 

-H oo rt os m co 
' ~ in cs o 

O i r v ̂  W Q 

so "1 °! cs 
^ c s c s ^ ^ ^ ^ ^ r o ^ o 

cs cs so 

Os _ co — O S T f i n o s o s ^ c s 
^ w •—< w i w 

CH PH ! 2 ° 1 5 l-H 

o o o o o o o 
r - r~ i— r-
cs cs cs cs 
00 00 00 00 

o o o o 
o o o o 
r~ r^ r^ 
cs cs cs cs 
00 00 00 00 

o o o o o o o o 

S O S O S O S O S O S O S O S O 

o o o o o 
o o o o o 
r^ r^ r~ r~ 
cs cs cs cs cs 
00 00 00 00 00 

<y djj «y 
o o o o o 
VO SO SO SO so 

i n m m m i n m i n i n m m m m i n 
^ ^ ^ 5 ^ 0 0 0 p _ C D p _ ^ ^ 
O S O S O v O S O v O S O s O S O s O s O S O S O S 
— — — — — — p p p p p p p 
p p p p p p 
T f TT T f T f TT 
O O O O O O 

T f T f T f T f T f 
O O O O O 

i n m m i n i n i n i n i n i n i n m m i n 
p p p p p p p o o o o o o 
o ' p ' o o o ' o o ' o o o c p ' o ' p ' 
v v v v v v v v v v v v v 

m m i n m m m m m i n i n m m i n 
o o o o o o o o o o o o o 
o o o o o o o o o o o o o 

^ ^ ^ ^ d ^ t J ^ d d ^ tJ *d 
00 00 00 00 00 00 00 60 00 00 00 00 00 
s , = t , = i , = i , a , s s , = t . = i , = s , = i , = s . s , = i . 

i / i u o i n i n i n i n i n i n i n i n 
• - ( O O O O O O O O O 

o 

8 t 
•S G 

1) C >> 

1) c 

c >s 3 

s s ° 
O ft 3 

c 
B 

K 

T3 

ft C 
c? JO 

w J-. . . y 
M ; - ^ B ^ C3 « 

' B 

a a a a s-1 I I 
U O U o £ * B 3 
( B f l P Q W u Q E E 

> 1 « .2 « .S I S 

- - c " -a < g, n 

JJ II 13 D. 

Si -S 8 TJ 

s E a 
g.i2 l f " f " l l 

e 5 •= S cs r 
O I § i B-f J 

^ >, • S S " 
' ' C i o — .9 -a •« i 

P ?, s S c ^ 
cs > 

" • r= .X ^ p ^H 

a S « 5 -2 . i T -a I i l l a | l 
a, • "a i - Jl « £ w 

« ™ -a i - "5 S •« S 

Z £> % Z% 2 S > sJ S i-J 

S 0 w *z: 3 ^ « £ OH 

^ f i > E s ^ .3 w tn 

i i T f ^ S - J M l l f l * 
«. - ^ ^ II — CO ^ 

flj I-I C/3 CO e 

'fi 

s M > & c • 
5 u . o u 9 u 

s S t e g H - X u S s s ^ i f i 

5 S « ST^- r5 >v « -a i s « 1 3 • " ° 

o c i C y - S S 0 0 = 
^ u " ! W a 

T3 . 5 
flj — 

X o 

h T3 



CO tS L.. 

H in i l 
3 Vi 

1 5 

•4 r is, 

Q a 

e f so 
JS 0 0 

a £ o wi 

B .B 

cct es 

« 1 

so 
CM "7 

s s 
o . . 
CM CJ 

s 
•• ea 
*H 
w a* 
Id a. 
'5s § 
SM CS 

b i 60 

Q 
S3 
U 

% 
Pt 
P 
60 
60 
«C 
>* 
H 
l-H 
< 
P 
O 

TT 
60 
U 

> 
u 
u 

oo OS CM 

CM oo r-
Os Os OS 

i n oo 

CM CM 

m T t 

£ « « 

Q 

P i 

•o o J= *H 
cu 

s 

o 
o 
r-
00 00 oo 

cy $j <y 

m m m 
CD CD CD 
c-3 as ON p ~ CD 

T t 
O 

B 
cs ? ? <? 

m in 
o o 

© d o 

d d d 
Ofl 00 00 
s. s . =s. 

3 

cC 

C 

E c 
.§ 
> 

G 

60 

1* 

o 

o 
PH 

3 

G <u 

•B c 
C3 z £ ^ 



CO i f l i / i 

<! r fa 

Q a 

B CU 
>S so 

^ ® i-H 

f l N '—' 

9 * 

'5s I 

PJ rin 

s = 
u < 

T t >n 
CS —: 

o N wi n H i s 
T f o \ 
r~ oo 

oo CS Tf 
i> © as 
m M m 

<-! O 
o o 

o o o 
r~ 

o l P I N 
OO 00 00 

<% <% 
o o 
VO VO 
cs cs 
oo oo 

II 
X 

>> m 
c -a 
a j i 

j - u 
. t r o 
£> N 
o e 

§ •§ 
E £ 
cs 2 

5 

. 3 T3 

o 
H 



u 
© a 

CO 

e 

a 
CU 
CJ 
X 
W 

.8 s 
H .3 

5. j2 

-S 5 

a 2 

•3 £ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
J 
u 
c 

1 
c 

1 
r 

I 
=i 
C 

1 
co 1 

( 
c 

I 



i« _ 
O 

CU l-J 

Cfi p 

o 
B 

00 3 

m Co 
no oo 
VD CN 
-H O 

m o 
— CN 

cu cu 

S E 

m m 
o o 
o o 
CN CN 

I H - - i OV 
.2 CO CN 
g CO CO 
S O O 

a: .a 
s * « 43 z S 
cu cu 

•O 13 
cu cu 

> -a 
cu q 
H « ftj CQ es es « « ie Q Q 

00 
T t 
CO 

I 
T t 
OV 
CO 

o 
m 

cu 
s 
o 

Xi 

</-) 
° s 
° !C 
CN o 
oo CO 

O 
m 

© X 
VO vo 

CN 
00 

=3 

in m 
5 O 

OV Tf 

Tt Tt 
o o 

5 
cu 

oq oo >n Tt 
Tt ov od vd ov 
Ov 00 Ov oo 

VO Ov t ' ; "7 CO 
ov CN r-~ ov 

Ov 00 

oq co Ov CN r~ 
h K m oi h 
ov oo oo ov oo 

QCI CO y-, 

co ov 2 <~~ vd 

x i x i Xi Xi X) o o o o o 
VO VD VO VO VO 
CN CN CN CN CN 
00 00 00 OO OO 

u-i in in in in 
p p p p p 
Tt Tt 
P P 
Tt Tt 
o o 

v v "v* V V 

d M-J d l J C-J 
W) to &0 bO bJQ 
=4, =t, =t =t, =4, 

t N h 

r> N v y 

S 8 8 B 

8 1 § a 
I f, * £ 1 
S t 3 

PQ tu E 

I ,« o H 

c o - ^ c N r ^ v q ^ - ^ ^ c N v q o v ^ c o 
c o i n ' c N i n T t ' v o o ' i n u S - - < r ^ c o o c ) 
c o c O T t m i n vo r - r - m in 

-H r-; CN oq ov Ov H oq _ ov in 

—H VO 
Ov Ov 

„; iri oi SJ d 
o o o g ^ o o ^ O 
CN in —H 
O O O 

°°.vo^r--vocNOv„_ 
Tt CN CN .- .-• 0 0 

CN CN ov vo vo 
~. vo "1 °) 
CO ̂  O vo 
—M CN CN 

rtco o v T t m o v O v 
^ • d S v t v t o i c j V ~ R -

: S 
' to 

PM 

O O O O 
t— r~ r- r-
CN CN CN CM 
00 00 00 00 

O O O O O O C J O O C J C J 
o o 
CN CN CM CN 
0 0 0 0 0 0 00 

o o o o o 
r- c- r» r- r-
CN CN CN CN CN 
00 00 00 00 00 

o o o o o o o o o o o o o 
V O V O V O V O V O V O V O V O V O V O V O V O V O 

i n i n i n i n i n i n i n i n i n i n i n i n i n 
5 0 0 0 0 5 5 5 0 0 0 0 0 
OVOvOvOVOVOvOvOvOVOVOVOvOV 5 5 5 5 5 5 5 5 5 5 5 5 5 
T t T t T t T t T t T t T t T t T t T t T t T t T t 
O O O O O O O O O O O O O 

i n i n i n i n i n i n i n i n i n i n i n i n i n 
O O O O O O O O O O O O O 
O O O O O O O O O O 
V V V V V V V V V " 

i n i n i n i n i n i n i n i n i n i n i n i n i n 
O O O O O O O O O O O O O 

d o o o o o 0 0 0 0 0 0 0 

t3 d d d d id d tJ d 
U ) DO Cii M M l U i DO M U ) C I SI) t i j t l j 60 

a. a. 
6 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 

at,a.si.-t,*.!s,a.-s.a,-4,a. 

i n i n i n i n i n i n i n i n i n i n i n c j v i n 
O O O O O O O O O O O V O O 

t 8 
£ « 

u 
u c 
B U U o 

B 
u o 

< 

ca X) 60 • E JS, 
1 1 1 1 1 — ' flj 

o o o o S S S 3 b J 1 g 
0 oj u e J : s a 3 
m p q p q p q u Q E E 

l s e 
«-i rt rt a 2 « .£ 

t i 3 (- ^ 

.S u 

•o Q S 
H CM -ft on 

C/l O 6- c 
S vJ s -a 
» -J S ? 0 a '3 

JJ x l < 

CO M 

?i OM & " 
11 -3 CM 

VO 3 CO 

— — .5 a J s , u 
O g t f l « H 11 is 

il s B.E -g S g 
at X. . E c c a -c 

C S o a § .5 

£> 3 g =j _ 

e <o c o -S c _ 
§ " u t , 3 S 
co • ^ & O i ) 
co £3 > 5 „ O > 

T3 « ^ CQ p_ o 
u ^ d c g 

Sa tt> 3 B —̂  U u -D 
.S g i S ^ - J 3 & H § 
£ m "C C _ 
0 ^ 4 > - 0 > = C J Q 

- C l - O ^ C s 4 > M , , _ 
^ = 3 - 3 U C ' — ' 0 O 0 

- 1 0 "s I jg 1 s 11 
> ft. 11 - 1 W n e 
O U U J J •= 

' " - & ^ 3 S o c o a 

! J2 Tf 

• B - B o 

>-t J3 x l T3 
X o 
U co 

5 § a 

to C t~- B 
ctj CX tu G 

>-* S3 -

°* 'B, -H 9 p -.-.5 2 sfegg 1 g 



- H 3 

3 V l 

i t ' 
3 < 

o £ vo B. i eo 
o 13 ec 
^ a in 

2« 
in 

b 

S * * 'S 
es es 

S & a E 
« 

co 
o 
c 
3 

o 
0 . . 
CM e j 

E 
•• es 

e & 
0 1 S 
> es 

o 

c/T 
3 

E 
c 

> 
c 

w 

c 
U 

vq ON >n 
od ov CM' 
<n co >/o 

CM oo r-
OV Ov Ov 

h i n oo 

c4 r~ o~ 
CM CM i—1 

o o 
o o 
r- r-~ 
CM CM 
OO 00 

c%S ^ <*j 

5 g o 
Oi ov cjv 
P P ~ o 

O 

m m m 
o o o 

9 

m m m 
o o o 
o o o 

^ 4 
od bO 00 
* , X, S, 

CM m 
CM O 
1 d 
o v 

u c 
C CD 

•3 £ 
-S S <u 
HS -C >-! 
Z CM CM 



o 

o 
c 
3 

z 
<N ^ 

° * 
S 2 
o .. 
<N eu 

a 
e z 
«M cu 

"5s S 
£ C/3 

CM 

•a 

a 

.§ 
> ff l 5 

_6U 

o 

s 
73 
9 

O 

9 

o 

E 
O 

U 

CN U"> 
—' CN 

3 "> 
Ov r-
CN 

O O O 
o o o 
t - r» r~ 
CN CN CN 
00 OO 00 
c« a?J dgj 

>v u-i 
OJ I Tj-

j - o j 

• —, OJ 1 

2 J= 
3 P E | of 
CN Z H 

CN — 

r—• oo 

Ov cN 
ov o 
Ov 

JO X) 
o o 
VO VO 
CN CN 
00 00 

3 -O 

CN *o 

I 
C/5 

n 
Q 

a 



lla 
o a 
eu 
X 
cc 
S 
O 

n. u 
ej 
X 

W 

9 

£ B 

•S -3 
-S -5 

-S B 

•3 3 

a, 2 
M B 
E-1 3 

s a 

I I 
5 S 

Ui 
U 

Q 
ui 

s 

2 
=8 

Q 
Ui 

I* 

o 
-3 
§ a. 2 

-SI 

a, 
xT 

•S c 
c B 

J3 - S 

z z 

I 
I 
I 
I 
C 
U 

I 
c 

1 

1 

o 

z I 



* X r i 

TT « ? 

Cfl V ) 

5 m 

tS c j X 

£ TJ 

Q S -

o « \o 
B< -M » *- « 
B .A o in 

• a „ : 0 0 

" O MM 
m oi {7 
ro M i i 

in 

b 

CO 
( N 
00 

s 
z 

ttl 3 CN ttl 

(A 
d l 

B y i 

IS T3 

O <! •< 

o 
CN 

i 
T t 
OV 
CO 

i n 
o 
m 

oo 
Ti
r o 

i 
T t 
OV 
CO 

o 

f i 

° SO. 
CN o 
OO CO 

* §. 
JO 

VO v o 
CN 
00 

u-i 1/1 
CD CO 
OV T t 
p o 

a •* 
o o 

X 

[3 

E? 
-2 ° ,, 8 Ji » 3 i) Ji 5 "S, fi JJ 
C3 KV —" <S T ^ <D 

a m £ o h 

oo oq i n Tt 
Tt ov od vo' Ov 
Ov 00 Ov 0 0 

r- o. <*>. 
OV CN t— 

OV 00 
Ov O 

Ov 

oq co ov CN 
r - I-M ro CNi i > 
Ov OO 00 OV 00 

-M t * l VO -M 

vd 

JD MO MO MO MO 

o o o o o 
VO v o v o VO VD 
CN CN CN CN CN 
0 0 00 00 OO 00 

i n m i n m i f l 
o o p CO o 
T? T t T t T t T t 
o O Q CO o 
T? T t T t T t T t 

o o o o o 

v v *y V V 

d *d d d tJ 
M 6 0 t i ) U ) CI) 

a, a. a, s, a. 

. v , _ „ 
» N V V 

- I—< v C v v 

cu 
e co 

§ s 

c o M M C N r ^ v q ^ - M ^ c N v q o v co 
c o ' m c N m T t v o d i n ' n - M ' r ^ c o o d 

vo t— i— i/i u i co co Tt m m 

— t - CN oo ov °) °°. — vi 
« 2 r>' VD g i5 S 
O V O i " C H O V ° ° ° 

co 
o< m cN £J o 
ov 2 ° 2 

h vO M O l 

OV _ O v T t i n o v o v ^ c N ^ 

S 
oo" 

PM 

5 - Cfl 

o o 
o o 

o 
o o 

CN CN CN CN 
00 00 00 00 

o o o o 
o o o o 
t - t - t-~ r~ 
CN CN CN CN 00 oo oo oo 

o o o o o 
o o o o o 
f- r~ r- r» r-M 
CN CN CN CN CN 
00 0 0 OO 00 00 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
O O O O O O O O P O O O O 

V O V O V O V O V O V O V O V O V O V O V O V O V O 

m m m m i / i i n i n i n i n i n m i n i n 
Q O O _ o ^ o ^ o _ o ^ g > c o p _ p _ o _ o ^ 
0 \ C j \ 0 \ C ^ O \ O v O v O v O \ O v O v O v O v 
T t T t T t T t T t T t T t T t T t T t T t T t T f 
O O O O O O O O O O O O O 

i n i n i n i n i n i n i n i n i n i n i n i n i n 
O O O O O O O O O O O O O 

o ' o d o o ' o ' o ' o ' o ' p ' o o 
v v v v v v v v v v v v 

i n i n i n i n i n i n i n i n i n i n i n i n i n 
o o o o o o o o o o o o o 
0 0 0 0 0 0 0 o ' o ' o ' O P O 

» 5 « M t s t ) i t l ) M M » t « a i 5 l i C l l 

a . a . a . a . a . a . a . a . a . a . a . a . a . 

i n m i n m i n i n i n i n m m i n a v m 
O O O O O O O O O O O i - I O 

cu i>> 
X X 

X X 
DM DM 
co co fi 
B c £ 
U flj T3 
o o CM < < < 

CD c 
B tu cu 
JJ C JS 
£ " a 
fi cs 

§ fi o 
O DM 3 

1 & -a 27 
£ , M?2 a 
O O O 
N N - -
B B fi H X 
CU QJ CU MB £ 1 p q p q p q p q p a U Q E E 

3 x? S 
"3 "3 ca 
> g CO » „ 

tiS ^ c 5 
! co o c 

i 8 si -S -s 

, -5 S M 
I H t j I V * 

I 5 3 S => .2? 
, x cr u cu 

1 § ^ - a 0 . 0 

1 s E a 

> £3 O O 
o c & J = 
u O U 

.1 

^ o « 
1 rt 3 s-. 

« M , 

J2 Q 

i s 

S 6 
4> rt 

1 g s ^ 
u -9 « 

• S i c 

! CO c 
o 6 

' § i-J 

3 OM 

"3 £ TJ 

1 S u 1 3 e s 
: Cu 

i i fl c '—' 
3 .2 1-3 
CD u C " 5 

E « •* - 1 

S 6 ° § 
g > c -o rt 
cx o ^ 
3 • - U C 

= 2 £• 1 

r - s -2 <-> v. 
JO o -3 

& 8 

53 JJ 
B-

TJ g 

c S x i S 
r- rcS CJ 

S* ^ M 

2 £ «J 
8 °- E 4= 
" " o 

u S3 u Q 
^ co > OM 
t f l l l O _ 
41 U T J 
3 O - OJ c 

« x>X " 

_ o o o 
§ a | T3 

J 1 S 2 
J « II M 1 
m " c o 
J ) 1 1 W [ f l 

o 41 i P 

£ &S 
0- 3 

2 ffi cy 
o « « 
^ -J o 

S S Q -S 

1 | S 

.5 ct, S3 'B._ 
1 rt " r j - r j 
; T j " i n 

M o a B 

co ^ 
P —1 8 -a H 5 0 0 c 

05 0 rt 
-—• n i 1— 
TJ rt K "tJ 



"is 

i t 

.2 x> 
Q « 

2 Z « 
N & « 
^ O 3 

fe 

cd 

.. » 
Q * 
-a 2 
es es 

% V 

o & 
o. £ 

a 
s 
z 
" f t 

E 
es 

c/3 

o 

cfl" 
3 

S 

> 
W -3 

B 

vq ov in 
co ov tN 
co ro u-i 

M OO h 
Ov OV OV 

r-- in oo 
evi r -
o l M -

CN CN 
00 OO 00 
cy cy 
o o o 

m in 
p o 

Ov Ov 

m m m 
o o o 

? ? 

m m m 
o o o . 
o o o 

*&) 'oij >oT) 
a. x, a. 

Vi m 
00 o 

U B 
e u 

•3 5 
-5 § 



tu 

Q 

tN 

s s 
o .. 

a 
01 

z 
<•> "S 

3 

EC 

.§ o 
w 5 

u 3 

a 

fi 

E 
3 

o 

(2 

O N »1 
en —i <N 

tn •/"> 
-H" T f 

o o o 
tN tN cN 
00 00 00 

•i-j <y d«j 

ES 

s 
O 
O . 

E 
O 
U 

>\ IT) 
C T J 
4) i 

- C 1> _ 
p, JS T) 

IB 
O 

K.1 TT" 

c 
cu 

f tN Z H 

Tt IO 
tN - H 

Tt OS 
t~~ 00 

X) 
O © 
VO VO 
tN tN 
00 00 

II 

X 

c/5 
II 

Q 

tN "o 
—* E-



u 
o a 
CU 

a 
cu 
CJ 

W 

o 
c 

B 

< 

p 

Ov .. 
CN 2 
cn _2 

" d 

S. .a 
tu — 

oo v i 
CN J 

2 ^ 
CN *S 
O 
O . . 
CN CK 

E 
• • ca 

Q Z 
— cy 

a! a. 
•5s | 

43 CU 

Tj -
OB 

.a ,c 
cfl T 3 

W TJ 
CU OJ 

"2 
3 cfl 

o 43 • 
" i tu 

t£ > . 

.9 2-
& ^ J 3 

O 3 <-> S 
X " -
tU CJ tU 

o-
f E 
" ca 

tfl 

o 3 43 
o tfl ^ J 
I O _ C T J 

.S3 * « A t ; s> 
M o E 
cfl OH „ S 

I SH-! 
U CtJ iu t! O 

J3 C 
^ °fl — 
O C T j 

14 £-§ 8 
^ , T J JJ 

JJ S 2 3 h 

< 
< 
TJ TJ 

O 

- o 

JJ o 
OH CJ 

E o 
" B 

S tU "f l 
- f i • 

JS B 

O 
OH" 

u 

tA a «J 

3 8 « 

c3U.S 
tu 3 • 
c g x 

cfl g 60 

3 8 s» S 
5 * 

8 c o S . S ' 
I H . H I H 

i) a 

X cC o . S 
cu co £3 

W I - & SH 
ffl O E 8 

cT u ca tfl £ 
vo -rS cu T J • - ' 

^ s.§ a i 
tu H — 2 

• • 3 C O . S 
s S o a > 
o 2 * o ; 

J J co U — 

11-11' 
M cu cj in 

U 4 - M a . 3 
"ai & .g S ca 2 ~ * » a «8 

5 c fe B< SH S 

H J j | | ETM 
U H H 3 S B U 

"S. "E 
E E 
ca ca 

c/5 on 

c3 cfl 
U t p M 

OH "S C3 

<? a T3 
• o . S 
5 oo 

c c w 

'S '3 G 
O C 8 
o o ^ 
O CJ JJ 
cu cu .ca 
S la 

ii S S g ; 

i * fi C fi 
b , a 

0> TJ 73 TJ 
CB c j CU OJ « > > > 

' S 'cU ' 5 
O U O , 
OJ OJ tu 

=5.2 

.3 si: 

CJ i 

S 5 ° * 
ca CMC/J s 

*-* H-i 
CO o 
P 3 

BO 

4J 4J U . 2 

I l l s 
oo oo oo . 2 

a n a a 
! Jj 45 43 

H -3 

a 2 

£3 S 
2 £ 

j s J= 
,ctf rt 

•a 
o 
CO 

s 

1 I 

I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t i 2 

£ e 
E-i 3 

"V3 
£5 

o 
Z 

1 
1 
c 

I 
I ( 

1 
I 
( 

C I 



CO 
CN 
00 

3 

s 

£ u S 
P Fi < 

?8 
w 42 cs w 

2 S ns 
<J < < 

© 
VO 
CN 

r 
T t 
Ov 
CO 

o 
U l 

< 
t4 

Ti
er) 

OV 
CO 

en 
© 
U l 

e 
o 

£35 
CN O 
00 CO 

*s §. 
O JO 
—< o 
VO VO 

CN 
00 

UO U l 
CO CO 
Ov VO 

p p_ 
T t T t 
P o 

i vo 

y oo 

J3 S1 

3 o 
CCt tl) 

S 43 
° P 
pq > 

oo ^ oo in Tt 
Tt as oo vd ov 
OV 00 Ov 00 

r~ o. °) 
ov CN r-

Ov 00 
Ov O 

Ov 

00 CO Ov CN r-; 
t> r~ co CN p~ 
OV 00 00 OV 00 

— <*! vo -H 

JO JO X ) 4D JO 
P P o o P 
VO VO VO VO VO 
CN CN CN CN CN 
00 00 00 00 00 

m in in m in 
p p p p p 

vo vo 
p p 
T t T? 
P P 

T t T t 
o P 

o P P 

o P P 
o p p m u i 
-H CN 

*J fcJ tJ *J J 
bo 00 00 60 00 a. a, st, a, st. 

I— C3V CJv 
C ao o 
r 0 0 5 

C " CJ 
S "3. a oj 

<u a _y S 

6 t I 
W E o h 

co ™ CN r~ vo - .H tN vo ov 
co u-i CN in Tt 
co co Tt m u-i 

? - z: vo . . . - V I 
vo P in u"i — r~ co oo 

vo r- r- m u-i 

H H r - C N 0 0 O V C ; ' 1 0 ° - H | 3 v l ^ CO 
- - I v d O ^ ^ g g - H ^ g c N g p 

°°. vo m - <-• VO CN Ov 
<N ^ ov VO 1< vd 

vo ^ °! M 
2 ^ g £ vd 

OV — CO : 0 o v T t i n o v a v _ n C N 

CN 

OH 
CM 

1 OH 

_ o o o 
P P P o 
r- t-~ i-» r-
CN CN <N CN 
00 00 oo oo 

o o o o 
P P P o 
» r~ » o 
CN CN CN CN 
OO 00 oo oo 

o o o o o 
P P o o P 
I— r— t~~ r~-
CN CN cN CN eN 
00 OO OO OO 00 

<% <% <H c%j edgj 
o P P o P 

V O V O V O V O V O V O V O V O V O V O V O V O V O 

=y<y=y<y<y<ycy<y 
P P P P O P P P 

i n u - i i n i n i n i n i n i n i n i n u o u - i u - ) 
p _ p _ p _ c o c o c p _ p _ p _ p p _ p _ p _ p _ 
O V O v O V O v O v O V O v O v O v O V O v O V O v 
p p p p p p p p p p p p p 

T t T t T t T t T T T t T t T t T f 
P P P P P P P O P 

m u - ) i n i n i n u - i u - ) i n i n i n i n u - ) i n 
O O O P O O P P O O O P O 
o ' p p p p p c j p p o ' p ' p p v v v v v v v v v v v v v 

u-)u-iu-)U-)U-iu-iu-iu-iu-iu-)U-)U-)in 
P P O P P P O P P P P P P 
p p p p p p p p p p p p p 

^ c J t J t J t J t J t J ^ t J t J t J 

bb ba to tii ots ati tii aa £ti tii ai) aii 

a a * . a a a a a = s . a a s , a 

u - ) i n u - i i n u - i u - ) u - ) i n i n i n i n o o u - i 
P P O P P P P O P P P C O P 

OJ 
C 
OJ 

J S 

OJ 

oj >< 

•B -S 

?5 £ 3 
p 

OJ 

§• & 2 
3 C Jg 
OJ oj « o o 3 
< < < 

„ 6 OH 

6 it 3 
ca JO bo o o o 
N N N 
C C C 
c j o j oj 

m ea ca 

JZ CU 

8 5 3 
OJ N 
- c a £> S o S 8 

g Ja £ s = •§ 
ca u Q E E 5 

- i D 
! O H S a <. e .£ s - -a 

.X e § s- , - 0 S-.2 
CO o c= C CJ « 

T C C J ' 3 - O rt n <-> 

o ^ - r J - S t + H CC « D, 
S3 «! S o TJ < 8) II " •- o. 

U 
oa 
CM 

© 

„ O S >u - r - j T J 

S-a. § 2 l i t ig 
co TT ; o .g 

M J PH fi 
2 Q II -M ^7 P c -d a — 

C M " ^ 1 i -S a-. : 

& 2 .§ a s I ̂  
> 2 . M SVl J i.'S o S c ^ S r y f e v u 
t j x > *-> V ' o CJ . 2 « « c 3 ^ 

CL • T3 I-M U " 3 - C " d « 

I • c 1 o s § -8 1 
.a | c>, •§ 3 g 5 8 o 
* I B I c ^ B I S g 
? S o 5 a s S S B 
i « M £ e « « H 
o S g fi S £ 8 -a 

•a « > c -s ^ .2 w tyi 

8 S3 S » 11 « to S g J £ p H, M m -
O rtl M? 4) 

! ^1 M! ±e •o i 
l 1 3 Sc f 

on 

o n °M 5 , ca - r > 

8 S ' S . 3 ^ i 3 T j « ^ 

u 'ia 
- a ctj 

2 

C " K C — 
« & u « ^ 5 -a 

^ ' nj o w g 
,_, u Q J : "O ^ 

> S "2 n 

. « T3 T3 7 3 
« O 

i <u > . i «i . y n " «J 

a- g_ s .a 1 s 6 B 
3*5 ft= " 8 j . 



* x -
TT - 1* 

» '2 . 
CC tf) 

3 m 

_- 1 1 " J 

B b. 
to U X 1 < < JC, 

Q S 

<S Z <o 

( N O . , 
H O , 

to cs 

ca CQ 

s! § 

a, g 
Si * 
Pi VI 

2 S 

E 
C3 

z 
"S 
E 
CS 

CO 

Tf 
t » 

U 

C/3 
<< 

H 

S3 

o 

> 
u 
o 

vq ov u-i 
od ov CN 
co co u-i 

CN oo c-~ 
Ov Ov Ov 

h ^ oo 
CN <> t-^ 
CN CN —i 

vr> T t 

vd CN 

o o o 
r- r-~ . 
CN CN CN 
OO 00 oo 

*s 
o o o 
VD VO VO 

u-i u-> u-i 
CD CD CD 
CO Ov Ov 

O O 
T t T t 
o o 

B 

3 

es 

o o 
V V 

u-v 
" 1 O O 
o _ : _c 

'OJO 'oi ^ ) 
a a, a. 

i r , u i 
o o 
-3 d 
© v 

in u 

so 
b 

3 

OH 

I s 
a -S 

w 43 

B 

u 

s o u 

>-
-J 
< 

fc 
O 
H 

O 
CH 

W 
Cfi 

c SB 

5 J3 
£ CM CL, 



Q 
Ti
er) 
o 
c 
3 

cs o 
CN 
O 
o 
CN 

Q 

•c3 

S 
3 

.8 
1 

IS 

a 
Q 

E 
3 

o 
CO 

CN m 
H H CN 

o 

CO -« vo 
Tf' 00 
CN m 

_ o o 
o o o 
r~ 
CN CN CN 
O0 OO 00 

o o o 
VO VO VO 

u < 

> 
Ot 

> 
o 
u 
w 
Pet 

w 
o o 
« 

fa 
o 
H 
« 
O 
OH 
W 
0-

B s o a. 
E 
o 
U 

>^ un 
c -a 
CU I 

JH CJ 

JO 

3 >> 

J 3 

CN 2 ; E-H 

TJ- m 
CN I— 

T f OV 
r~ oo 

r- CN 
i ~ T t 
Ov Ov 

JO JO 
o o 
VO VD 
CN CN 
00 00 

H2 -O 

CN o 
—" H 

II 
X 

n 
Q 



I H 
O 

a 
CU 
ets 
Cfl 

tS 

_© 

a 
CU 
CJ 

x 
td 

c 
O 
B 

.2 J 

CO ^ CJ 

s 
o M . 
CO 2 co J3 
VD ~ 

~* S 
.. c 

JV* CJ 

Q S 

§ 

2 > 
tN ^ 
O 
o •• 
cs J> 

CS 
Z a 

S = 
a.a 
CU — 

ex u 

5 a. 
'5s i 
In CQ 

eu cn 

a CJ 
-T3-S 
S.S 

so 
g cfl -rt 
~ «J 3 

D-, co 

l i s s-s a 
u « c 
"2 -a ca 
_3 c« _ 

w 
§ | | 
O O 3 
X ** w 
CJ JJ CJ 
CJ 3 T3 

3 
£ £ 
c ca 

3 -5 
cfl ^ J 

o 
P H 

VO C - r t 

^ 1 
g o f i 
C/3 O H „ . 

co Js o 

O 3 2 
> 'C 3 

! •§ 8 
« a a 

2 2 o 
U JJ o 
OJ S 2 
S
w
 CJ -S 

•S • C 
. H J HT 

> 
ca 

g jj CJ 
ca co S3 . 
< 3 -5 
ri; - -
O 
MH 

y 

_ £ 1 3 

ccjlvS 

I i *' 

.2 § /-> fO 
3 8 53 2 «> s £ .3 
e|-a S 

8 ffl 

OH a, °. 0 3 

x ca u .5 
a o E S 

Cj - f i cc ffl & 
- cj ca 3 

. . |«8l 
B 5 o -a S 
0 2 43 O 2 

•J2 CJ tfl CJ * H 

1 i*^^ 8 

B CJ o 
O - 3 « C 

U 1) » 0 , 3 "53 Q-.S E ffl i- E 43 S JJ S ca 5 <" P 
HH cfl > CO 
es H - s* aj u 
°- ca cfl b 
cu o C w S 
&'3..2 S £ 

1 

3 

"8 • =a 
£ * S 
" § 83 u h C 
I H JC n . 
DH c 

3 o 
S o a ffl '2 =3 
'C ca «i 

s 11 
g83 o 
iV u S 

•e a 3 

g, o o 
Ea 
•o 2 § 

CJ E 

H H -
CJ CJ .H j 
3 3 ffl 

'3 '3 s 
§ § s 
O O £ 
CJ CJ ffl 
ca ca 'C 
•G -n %• 
B- &• « 
P g OH 
ia & D J 

&&<^ 
ca ca . 3 
B 3 3 

T3 T3 
PJ JJ 

-a 
CO > 
'53 
o 
CJ 

U 

cja-s § 
C 3 _ 
cfl O jcT c j a » o 

CO CJ 

"Si's. 

oj o 
2 g g 6 

C/3 UO 

0 • 

s l 
t l 
ffl u 

V3 . 2 
• Q 

M 
ca 

CO 

S 

•c j 

CJ 

-3 

S3 
Q 

Q 

s 

B. 2 

t f l ffl _D rt 
flj ' H J 

CJ I H 
•3 8 3 
C OH tfl 

. 3 I H J j 
H. CO 
OJ 43 - r t 

l . -H J—' fll 

o 
o 
•o 

s 
CO 

s-a o J1 
§.§ &2J 

-a 
OJ g 43 a 

ca 
t / j 

ca 
C/3 

ca 

C J - ia u t) S » 
> u P 

73 

ca 
4 H t 

ca 
Q 
o 
ex 
.5 
B 

'3 
SJ 
OH 
cfl 

HH 

s 
v 
E 
S o <-am cio 

>< 
6 

-a JZ 

< < 

!3 
Q 

43 

CJ 
HJ 

o 
-3 

O 
CO 

it 
a 

Q 

u 

o 
c 

cSl 

4 . 

s 

a 

4= 

u 

co 
S 

o 
co 

s 
t>0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
it 
C 

1 
c 

i 

Z 2 



, H 3 

3 UO 
E-

_- P. 

i s * 

Q a 

o uo 
Z « 

in u 

i n 

° -c 
CN o 
OO CO 

o in 

o jZ 
VD S 

CN 
OO 

Wi u-i 
t O CD 
Ov VO 

o o -4 •* o o 

P 
JO 

•—; CN OV CO 00 
O CO rt ov t o 
Ov 00 00 00 OV 

^ r- <*• 
oo ov 
oo ov y y 

o o 

— i cN VO VO 

r~ o ov o 
Ov —' Ov — 

Tt CO 
CN 00 

Tt 
rt CN 

X) £ XI i i 
O O O O O 
VO VO VO VO VO 
CN CN CN CN CN 
00 OO OO 00 OO 

1/1 i n i n IT! uo 
CO CO O O CO 
in in vo vo vo 
to o o o o 
T t T t T t T t T t 
O O O O O 

v v 

o o H " i i 

J ^ J 
60 do 00 00 00 
at, a, a, a, a. 

N 00 H I f ) i f ) 

R 2 " c v ' v 

co fi I u 

fflw 6 6 h 

co rt CN t> vq 
co in CN in Tt 
co co Tt m m 

rt". v o r i ^ ° . C T 5 i n ' r ! 
v o O i n u n r t t ^ c o o o 

vo r- r- m m 

O O O 
rt ^ 2 rt " rt 

Ov 

^ t > VO CN Ov 
S ^ c N ^ ^ ^ ^ ^ c o ^ . , 

—. vo "1 ° . CN 
CO O VO ^ 

Ov rt o v T t i n o v o V r t ^ r t 

T t „ — rtrtrtrtrt°°CN 

CM 
CM OH ! ! ! ! S ! ! 5 " S : S, 

I I I I rrT I • "H crT ' r r 

O O O O 
O O O O r~ r— r~ 
CN CN CN CN 
00 00 00 OO 

<% <% <% 
O O O O 

VO VO v o VD 

O O O O 
O O O O 
t - i— r - t— 
CN CN CN CN 
00 00 00 00 

<*) 3 3 
o o o o 
VO VD VD v o 

O O O O O o o o o o 
t - t - p~ r> r~ 
CN CN CN CN CN 
00 00 OO 00 00 

cy <$ 03 <$ c%j 
o o o o o 
VD VO v o VO VO 

i n i n i n i n i n i n i n i n i n i n i n i n i n 
C h C ^ C f l O i O V O V G V C V O V O V O V O V O V 

p p o ^ o o o ^ o ^ o ^ o ^ o g s p p 
T t T t T t T t T t T t T t T t T t T t T t T t T t 
O O O O O O O O O O O O O 

m i n m i n i n i n i n i n i n i n i n m i n o o 
d 0 
V V 

o o 
d d 
V V 

o o o o 
d ci d d 
V V V V 

m m i n m i n i n i n i n m ' n i n t n m 
o o o o o o o o o o o o o 
d d d d d d d d c j d c i c i d 

a a a a , a = s . a a a a a a a 

v o c N i n u o i n i n i n i n i n i n i n 
C O i g j p p p p p p p p p 

o d ' ? ' ^ ' ? ' ? 0 ' 0 ' 0 ' ' ? 0 ' 

OJ 
OJ OJ 

OJ > i 

•S £ 
JS JS 

O H O H 
Ct3 
B _ OJ "D 
O O fi < < < 

•3 M I « 
S g OJ o « 
P O OH 3 S «J 

O O O O </J e 

OJ QJ CJ 0 J - 3 3 _ 2 j 2 
p q p Q p q p q U O E E 

5 S o 

3 >, JJ 
3 "ra « 

; i _ .a e 
i (4-. 3 g tu 

I ? ! . I 
! 1 a 11 

! .2 OT -? 
V O g fi -0 
. > » S 2 • o s a. J= 

u o CJ M. 

' w C " " > rt 

' l i s t 
i l J 1 s 

• •J 1. s 
M - a CM, 

M 2 > M ~ 

9 o 5 » 
g s I i 
a - j - MJ 

- - •= "5 -
o T) D B 

a S —' .2? 
a" u u X 

T) CX O 
C JJ " » 

I . H O (J 
O ZC H. 

C M C " I O H 

•o < a 11 
2 II 3 OH 

S P I I | 

— ^ o 
c i5 

« 5 -fa « 

3 P-> co 

„ j i > *> 
e _ ty 

cv 

, CO. o *M 

n a s « 

t. S O VV5 O 
i -° ^ >, o 
1 w Jrj 2 s I o-
! tU . O ti) 

• ^ JB 8 43 
: ie g . ^ u 

1 f S 6? Es 
^ T3 H n 

2 u s 
' E tS 3̂ 

S 2 a -a 
• « T3 -ct 
"3 « o 
C L- WJ -

*S 8 S 

S S 0 !? e 2 a g 

CC c C co 

S » g 9 
>-> un •> n 
cy. CD O _ 
tO fc- t_> T3 

> =3 D Q 
^ CO o j 

"J, Jj H t 

s ft:a^ 
JS Si S c ci 

s 5 2 2 a J ^ 11 " -g 
c/i " - < CO U 

•a !3 ^ .a x 
8 S2 ^ § 'S 
p. ha S fe> 2 
< - i ¥ 5 11 

^ « O « H 

O • 4) O - v 

OJ
 c x 5 

T3 X ) D w 

! ! • § s "3 
•M 3 O O 8 

S-TJ a e 45 



H m rt 
S K l 

. 2 t j 

C a 

o fJ vo 
D- rt 0 0 

t; -? "> 
O 1 , 1 

H I . CO 

2 Z « 
N » N 
rt © n-t 
i/i <N in m cs w 

cs a 

W CM 

9 

s 
CC! 

CM 

W I r t 

3 B 

cs 
w 
u r. 
< 
p 
CM 
CM 
< 
>< 
H 
Irt 
rt! 
< 

a 

tM 

u 

U 
u 

o 

a 
cd 
« 

vo ov in 
Ov CN 
cn in 

Ov f« (-; 
CN od r-' 
Ov Ov Ov 

CN r~ r-
CN CN H H 

•a 
o 

JS 

H-4 

a 
a 

o o o 
CN CN CN 
OO 00 00 

t i j ctj 

o o o 

cn ov Ov 
O CD 
v t 

o o o 

V 

o 
Oi 

m m 
o o 
d d 

co c i eg 
a, a. a. 

ao iri m 
_ co o 

oo in o 

^ « V 

o 
u 

CM 
I r t 
CM 
>H 

o 

OH 

a 

c3 -S 



c j 

Q 
T t 
CO 
o 
c 
3 

OO , 

o .. 
CN SJ 

a 
n. S 
a 

tfi 

3 

.§ o 
3 -S 
ffl « 

o 
a *H 
Q 

!* 
Of 
W 

O 

u 

w 
H 
•< 
O 
O 
ttl 

I-H 
O 
H 

O 
OH 

O CN m 
CO rt CN 

- : vo • 
CN rt T t 
T t r -

o o c j 
O O O 
r- t-~ r-
CN CN CN 
00 OO 00 
-tj o« ci>i 

uo 
55 T3 

Cu 5 V 

3 
CJ 

JS 

Pr 
CN Z E-H 

T t V ) 
CN rt 

T t OV 

r— oo 

O CN 
rt O 

JO JO 
o o 
VO VO 
CN CN 
OO 00 

3 -a 

9 3 
CN " o 
-H" E-H 

II 
X 

CT 



u 
o o, 
cu 
M 
ce 

e o 
• M •*-» a u 
CJ 

x 

6 -S 

& 2 
£ S 

£ £ 
1 S 
J= J ? 
« cd 

I a 
jo jg 
Q Q 

cS 

5. 2 
JS E 
P 3 

*e3 "(9 

§• 8-z z o 
Z 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
i 
c 
u 

I 
=i 
C 

I 
I 

( 

I 
I i 





co 

£, a 

a a 

Pf CM 

VD 

—1 
O 

t o 
o 
B 
3 

00 

t s 

o 

o . . 
tN 41 

E 

9 * 
E 

* a 

OH CM 

§ 

. 3 

I 
s -*-* 

•4-t 

< 

a 
w u z 
of 
P 
C/3 
CM < 

H 

P 

a 

a 
of 

CM 

< 

to 

o 
H 
Pf 

o 
OH 
W 
Pf 

• • • o o i 
OO CO tN VO VO 
m vo vo 

vq ^ vo -
g g Ov Ov 
2 2 °v ov 

t o UO CO 
uo u-i u-i 

r- uo to 
Ov u-i Ov Ov 
CO uo vo vo 

OH 

S; OH P i 
CM 

1 OH 

CN CN CN CN 
OO OO OO OO 00 

<m c$j <% <$ =y 
o o o o o 
VD VO VO VO VD 

u-i uo u i u-i u-i 
0 0 5 5 0 
UO UO Ul Ul uo 
CN CN CN CN CN 
T t r t 
o o 

uo uo uo uo Ul 
o o o o o 

^ 9 ? ? ? 

uo u-i u-i u-i uo 
o o o o o 
0 d 0 0 d 

d tJ -J t£ 
00 00 00 00 00 
ss, s. a, ss, st. 

Ul U"l UO UO Ul 
o o o o o 

1) 
c 

O H 

o 
I 

CO 
CN 

73 -S 
•£ S o 
-C cd H-

o c § 
5 £ ^ 
Z OH OH 



i-H © 

CM « 

a 
S 
a 

c/ j 

o o o 

CN uo 
rt cN 

C \ co 
uo r— 

o o o 
r - r~ r -
CN CN CN 
oo oo oo 

<y <y dfj 

>> uo 
3 T3 
OJ i 

•a 53 
3 " OJ 

ej 

T t uo 
CN - H 

T t Ov 
t"~ 00 

uo CN 
O —i 

:£ - 0 

O o 

CN CN 
OO 00 

CJ 
s 
CJ 
3 

CN " o 
HH" f-H 



I 
I 

_ 
© a 
tu 
PC 
CA 
s 
o 

> M 

a 
cu 
CJ 

W 

O 
c 
'3 

CJ 

•3 O 
m * H 

uo , 
cn 3 

cn 
u 
c 
3 

00 vo 
CN J 

2 £ 
CN * 5 o o .. 
CN a» 

s 
cs 

>H -O B 

- . 2 
CJ — 

Bfi U 

QJ — I 

>> cs 
OH CA 

CJ oj rt 
P H 3 / CJ 
C B 3 

u ' 

<.s. 

^ ^ ^ H H 

fc>-S 3 ^ 
•a 3 

6 1 5 

- v ?? Vi OJ 
OJ " 

•S '3 _y 
.5 tmS, g4 

_.S _ 
e n ' s CJ 

8 t ^ 
x ca OJ 

oj 

3 J 3 

-a 
a *i 
3 '3 
O 3 oj 

"o 5 2 
« 2 ™ 

TL cj rt 

S J ! H 
rt u O 

W H O 
S S S> oJ 
u _ 2 

B . in u 32 

i S5I 
g bof-H uH 

B S - S g 
o -a fa M 
rt 3 0 rt 

B 3 B 

8.2 | § 
° 'O Hi P 
a § s S 
H H ^ S _ E 

c3 B.CM B 

o P5 eg . o 
13 J>U 
" r t O | 

ca cj E 
n 'C <B a 
V 53 ca «> 
VO rt CJ T3 

<j S E S 
HV_. 

£ & « 33 

B _ 3 8 g 
O « 3 O J> 

U J J « D H 3 

c5 £HS 6 
1. fi j - c3 OJ m 

s a s M g fc 
* i ^ > CJ ... 
ca „ > u p oiS 
i . a •>. » S 
11 CJ 3 « 
rt'&i ° JJ 1 0 —! 

1 ^ 1 &DH cl 
G E M 

_» "8, & E 
ca ca 

C/3 C/3 

OJ J J OJ , 

S g E a 
ca ca ca cj 

CM c/3 CM . 2 

a n a o 
ex 
es 

5= 

5 § 5 § s 
a s S c S 

5 3 * & E 
, CL) t_ l C/3 M 

^ > u S o 
< r t i p q „ , CJ 

•a "a 
•s _ 

S 5 

_ 2 
_ fi 

oj cj 

•a -a 

s s 

s l 

< < 

sl 
a. 2 

H. e 
f- _ 

_. 

_ 6 . . fi 
H —' 

eca 

-a 

_ fi 
H _ 

J = _ 

CJ CU 

£5 £3 

_ J4 

s s 

- &• HC -C 

S l 

_ _ 
CO « 

JO JO 

5 S 

fi 

c 

CO 
CJ 
rt 

Q 
CO 
rt 

S 

_ 
I 5 



© a 
a> 

06 
ce 
C 

a 
u 

B 

o 
a 

' a 

B 

m 
o 
s 

z 

S3 
O 

co 

s 

P s 

_> 
<N J . 

2 ^ 

CS 

z 
L. rt CJ rs 
O B 

S. .a 
CJ — 

C< CJ 

Q. 
1 S 

cs 

a. _ 

S l 

•a 

_ s 

cn co 
CN CN 

c3 
Q 

o 
•5 

E 

E 

cfl 

s 

Q 
t/3 

s 
s 

S l 

OH 

6 

O 
on 
2 

z z 



C- ™ . 
0 0 Cfi i f ) 

f l i n r H 

Q. ' 
C U 

I 5 2 

o « ve 
o . £ 00 

© l / l 

2 2 2 

ti 

1> 
H H 

CS 

Q 

O ea 
ft <4 
ef o 

cn 
o 
a 

un > 
cn vo 
m oo 
vo <N 
— i o 

o .Si, a, 5s 

pf £ 

O m 
cn cn 

01 01 

E E 

o o 
CN CN 

H ^ OV 
Q cn CN 
5 cn cn 
s- o o 

• • X " " 
oi 73 X ) 
B S3 -» Ol 
S I ft 

"S, a, rt M 

cn c/j Q Q 

CN 
00 

s 

PJ -3 CN pq 

§ E XJ 
a ss x) 
U < < 

o 
VO 
CN •4 
OV 
cn 

m 
o 

< 
to 

Ti
en 

•4 
Ov 
cn 
i n 
o 
un 

a 
-8 
o 
a 
P H 

—; CN ov cn oo 
d cn ov un 
Ov oo oo oo Ov 

OO CV N L J oo ov 

vq cn 
iS cn 
o o 

rt (NI vq vp 
i> 2 ov 
OV " Ov 

c n r t c N ^ v q ^ r t ^ c N v q o v cn 
c n ' i n ' c N i n ' T i - ' v o d i n u n r t r - ^ t n o d 
c o c n T t - u n m vo r-~ r-- un un 

rt^^«3C^^^»rtOvin cn 

o v o < - o ; o v 2 2 2 ^ 2 2 2 

b o i 2 8 S S <N ^ £ 

=3 

- • o 
oo cn 

o 
un 
x> 

VO VO 
CN 
oo 

un un 
co p 
OV VO 
p o 
T f T t 
o o 

SD 
I H 

o 
0J 

ea 
"o 
> 

Tt cn 
CN oo 

T f — 
CN 

JO X l X l X l JO 
O O O Q O 
vo vo vo vo vo 
CN CN CN CN CN 
OO O0 00 00 00 

un un un un in 
co o o eo o 
in un in v5 vo 
- - p o p p p 
T t T t 

o o 
T t T t T t 
O O O 

o o o 

o o o 
o o o un un 

rt CN 

*13> tSii *&) *oi3 ̂ ) 
st, s . st, st, st. 

cn 
* § S "> i-. 
S 2 S "> 5N 

S S «j 
§ >> = OJ 

rti B j a OJ 

oa E 6 E-H 

i r i l - - V O C N O v ^ , ' - : v D , r ! < : ^ C N 
^ ^ • v n ^ ^ ^ c n ^ o v q ^ 

cn t— 
cn 

* O rt 

OV T t 
T t T t OV 2 ^ od g 

OH OH 

O O O O 
o o o o 
r- r- r- i> 
CN CN CN CN 
00 00 00 00 

o o o o 
o o o o 
r- r» r- r-
CN CN CN CN 
00 00 00 oo 

o 
o o 
r- r-

o o _ 
o o 

c y . y c y e y c y c y < y < y 
o o o o o o o o 
V O V O V O V O V O V O V O V D 

o 
. t - - . . 

CN CN CN CN CN 
00 00 00 00 OO 

cy dej dfj <y djj 
O O O O O 

VO VO VO VO VO 

u n u n u n u n u n u n u o u n u o u o u o u o u n 
c g o c g c o c g c o o c o c o g > 0 _ g Q 

T t T t T t T t 
O O O O 

T t T t T t T t T t T t T t 
O O O O O O O 

u n u n u n u n i n u n i n i n u n u n u n u n i n 
o o o o o o o o o o o o o 
d d d d d d d o o 
v v v v v v v v v o o 

V V 

unununununununununuouououn 
o o o o o o o o o o o o o 
d d d d d d o ' d d d d d d 

J ^ HJ J J HJ c J t J t J t J c J J t J 
& a i to a t i a a j M a M to to a 
S V S S , 5 S , S S , = t , S t , S t , S S , S t , = S , S t , S S , = S , 

" H e n c N u n u n u n i n u n c N u n u n 
c N m o v o o o o o T t o o 

un 
o 

<? ? ? ? ? s 

OJ 

a J 
JH .£? g 

ect eat S 

B a _s 
U Cl H 
O " — 

OJ 
JJ a 
a oj OJ 
CJ a x; 
•8 -H a 

I g g 
o ft 3 

j§, ft S a „ 
ea ea jo 00 

2 a 

J3 
ea" -±3 • S OJ rt 

< < 

o o 
N N 
a a 
OJ OJ 
03 03 

OJ N 
- B 

C i i LZJ 
O O O 
N N N 
a a a ^ 
CJ OJ CJ JS - H - j „ 

03 03 03 U Q E PH 

b « 2 S 

2 - 5 
13 C3 3 

• > - „ 6 } ^ 3 is S2 
2 3 p QJ 
3 o S JO 

•g CO O S3 

t ; CJ n -a 

5 o » E » 

C10 

CU J3 : o B 
J o o u « 

1 w C vi s 

'• - a •§ 
oj ca • -TJ i > ^ O _g -C 

: oi -J E 
U • T J l -
r co c c 

•a a 

S c7 

•3 t j .2? 
S 5 * c 
^ -O CH O 
c « K "3 1 3 >> 5 'S 

-o < OJ) 'I 

S m =3 ^ 
• CO CO 

« -J OH I 
3 Q II a 

1 s a >, 
C C/j *H 
— S o 
c •= cj .2 
•2 -g -a •§ 
S § 5̂ ca 
r- > . OJ 

1 o 8 
3 P H cfl ^ 

c/j | > re 

3 H u "g J 

u « cs c E 
e 1) o c 

J : ( j 'G « c 
u H= i> e O 

-g .O ^ O r t 
PH O ^ " 5 

rt S « rt I-H J i ' 3 
J= § r2 2 C 
» g a a -a 

" 5- ( J «H S 
o -3 

. « v • r i 

6? -a s 

• ts 3 fi 

1 f « 8 
I 8 "g g 
O > <D rr 
c £ o o 
£ S &co 
6 o » Q 

« >• cu 
wi W O „ 
ai b o -a 
3 a . o a 

v c 2 2 
- iH -H ^ 
HT o o o 
S " - a -3 

•3 f I S cg 
U ' - i W CO g 

•i s«.d -s 
S .a - a 5 

' < « -3 a i i 
1 9 . 3 5 . 2 <s 

CJ ec ;o 

tf3 rt CU 

j = -a a -3 
rt o c /- FJ 

s a -s "8 -
o ^ - CJ OJ 
0) c X o 

"O T J OJ CO 

5 -a 3 > •a 3 o o c 
O H rt CO O C5 

&• T3 a a 5 

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



T f 
i n 
cn 

vo 53 

. . f-

-a a 
ca C5 

& s 

i i « 

o 

S s 
o .. 
t N cu 

& 
_ cs 

a z 
% ft 

'5s B 
es 

C/3 

o 
•-5 

s 
.§ 
> 
a 

p-l 

.2 S 

< 
H 
<< 
Q 
to 
U 
Z 

<c 
0-
cn 
Cfl 

H 
i—i 

1 
O 

Tf 
CC 
U 3

8
.6

 

3
9
.9

 

c;
 

U 

u 
9
2
.9

 

9
8
.7

 
in 

o u 
0> 

Ot 

2
2
.7

 

2
7
.5

 

1
7
.8

 

CM 

1 5
6
.8

 

6
.5

 

2
.4

 

II 
D

at
a 

Q
u
a!

.7
 

ft ! i - i 

cc 
-J 

-J! 
to 
O 
H 
« 
O 
ft 
to 

o o o 
r - r - r -
CN CN CN 
OO OO 00 

* j <*! 3 
o o o 

» i » i n 
g c) g 
co ov ov 
rt o p 
Tt" Th T f 
O O O 

' - i "-i 

? ? ? 

i n i n 
O O 

^ 
bo bo eSb 
st, st, st. 

ov T? g 
T f rt 

. •£• 
a, § 



* X rt 

? « ? 
M Ul Lf) 

^ IS 
x ° f ? 
H is 

3 1 / 1 

- a w 

S t . 

. . . -O 

a § • 

o S vo 
Ch M o o 

C M . " ? ° S 

2 S 2 

Ulu 

Tt-
Wi 
co 
i n 
vo 13 
^ C3 

• i 

Q 
I r t 

"C 
rt ca ca 

I -
o OH 

a S a> ca 

2 o. 
o* S 

ca 

3 

ft 
*ca 

| 3 

.§ 3 
= 1 w ,3 

mm 

•2 | 

O CN u-l 
cn H H cN 

CN H H t-~; 

od u-i 
— i u - i 

CJ CJ 
O O 
r- r-
CN CN 
oo oo 
<% 
o o 

>-* U l 
c - a T * 
CJ I T f 

j - OJ rt 
a C t ) 

• 3 ^ o j i 
JO N " S 
O 3 £> 
(H OJ 5"? 

0 -o a 
E 3 & 

1 rt OJ 
CN Z H 

Ti" U l 
CN H H 

T f OV 

r- oo 

Ov (Tl 
— o 

X I X I 
o o 
VO VO 
CN CN 
00 00 

II 
X 
•a 

n 0 0 

2 -a 
S 3 
9 3 
CN " o 
H-" H 

II 
Q 



I 
I 

u 
o 
D. 
CU 
ce 

e 

a 
CJ 

c 
O 
c 

1—I 

s 

3 

TC " 
U l CO 
<*> H 3 

P H 
"cS 

CJ 
rt 
o 

co 
c j 
c 
3 

VD 00 <N 
CN 

2 > 
rN S 

CS 

z 
** i: ** Ji 
6 s 

rrt fll 

<••£ - c 

< . 9 | | 

cti co u rt 
^ co 7» O 
-< a fe = S W 

1 3 - 5 ' s 4J 

x cc u.g 
-s-s "§.€ 
cs JJ E « 

O OJ CO C« B 
OJ ^3 ". . 

Ui u 
OJ c j . 
3 3 

cs „ I* <u f j citj 
i- cs 55 b ^ « cj C--^ g cc 
S"'S.S S? S3 rt S S^-S S3 2 
8 J-' to O. t j 

E ea 

3 rt ' 

8.2 

3 -o cs 
OJ 00* 

S 5 ° 

; o .5 

o 3 o 1 a 

3 ^ Q S 

3-a « 5 

cu V 

C/3 00 GO .JJ 

a n n a 
M 
CS 

C 

•„ & a 2 .g 

a ° f i ' B cs 
ca T3 o >3 t ; 
3 g a, p S 
cr cd oj C X 

an Si? » 
S o I 

- SJ 8 8 1 
< C r t . « rt y 

u 5 

5 6 
a, a,. 

< < 

SJ JJ 

a. 2 
J* B 
E- =• 

I I 

Q Q 

c - l 

73 73 
•S 43 

Z Z 
o 

z 



fl 
{5 

CO 
C 
•c 
o 
CO 
3 
& 
o 
O 

c 

co 

tJ 

Si 

u 
a 
iu rc 
w 
to 

z 
< 

HVd 

« < U3H10 

cnoi 
Hd 

Cos) saivdins 

Go) saaiaoiHo 
INS 1-08 H d l 

S 1208 x a i a 

CQ 

Lo n > "5 u 
CD 

CD 

i-H 

< 

ft 

1 2 ? 
2 § £ 

„ o o £ 

> (0 

LU 
3 
O 

X 

CO 

c 3 
—j u. 

o 

3 

0 
E 
c 

> 
c 
LU CO 

co 
m 
m 

X 
O 
CD 

6 
OL 

co 
CVJ co co 
o 
o 
' x 
CD 

m 
I 

JN C\, 
CNI T~ 
<* V) 

CU 
nt 
CO 
c 
CO 

it 
> 
c 
es 
a 

5 
o a. 

LU 

CO 
CO 

s> 
•o 
O) 
c 
"5 

a 
N 
a> 
CB •*-» 
CO 

o 

o 
CO 
CM 

• 
a> 
CO 
uS o 
in 

co 
co 
Ti
en 
co 

i m o 
in 

* 
x 
co 

LL 

CD 
C 
o 

co 
a. 
E 
o 
o 

c 
© 

H3HJ.0 

1O0O/30I 

asva/aiov 
:U3H±0 

aoarns 

no 3anao 

nos 
U31VM31SVM 

asivM aNnoao 
SH3NIV1N00 # 

dwo(o) ao avu(o) 

q 
LU 

Q. 

< 
CO 

OQ 
< 

LO 

LO 

CO CO 

CM 

(O co CO co 

(5 (5 

CO 

oo Os 
<N 

O 

cTJ 
IT, 



L2 

o 

o 

cc 

s 00 

o 

e 
c 
§ 

8-

Q 
13 
c 
•2 
-2 

I 
O) 

3 

fl 
Cfl 

« it 
fl 

< 

?e 

Y -

Cn 

io 

<N CM 

CNI Y-
«* io 

HVd 

« < H-HIO 

d l O l 

Hd 

Cos) saivdins 
Go) saaiuoiHO 

WSL08 H d l 

8LZ08X31S 

CO 

> 

1 
CD 2 

-f. 

HI 

LT
V

 

< 

1 !LI CH 5 

a> to o «* 
CC g ° 
** Sf Is" 

O O c 

> a. 2 
HI g 
c 1 

U3HJLO 

1000/301 

ssva/aiov 
=b3H10 

soams 

no 3anuo 
nos 

U31VM31SVM 

U3IVM aNnouo 
SU3NIV1N00 # 

dwo(o) uo avu(o) 

LU 
_l 
CL s 
< 
to 

ffi 
< 

LO 
CO 

o 
CO 

LO 

co co 

s 
I 

cn 
CM 

co CO co 

(3 

CM 

i 
CO 

2 

<T5 
IT) 

it* vo 
m 

ve 



* * rt 

i s 
H to rt 

c £" 

Q o 

o "5 ce 

I z S 

SB 

in 

b 

O 
P. 
CJ 

Pt 

o o 
cn cn 

E 
H 

CCi 03 

a a 

cn 
CN 
OO 

W ™ CN W 

rt CJ 

S - « 
3 S T3 

u "< < 

o 
VO 
CN 

I 

Ov 
cn 
• — * 

u-i 
o 
u-i 

X 

fa 

o 
cn 

O 
u-i 

CJ 
B 
O 
JS 
&-

• r - vo cn 3 o o o 

- ^ ^ O VO 

uS 2 2 ~ d 
oo ~ ^ rt Ov 

cn ° ! "1 

00 ^ ^ ^ Ov 

Ov u-j u i cN oq 
O CN cn cN o 

JZ X l X l X l - X i 
o o o o o 
VO VO VO VO VO 
CN CN CN CN CN 
OO 00 00 OO 00 

U l u-i U~l U"l U l 

p p p p p 

in u-i u i u i u i 
O O O O O 

2 2 2 w 

oo oo oo oo oo 
a. as. s . SL =s. 

11 § v v 
CN M 

§ g 

s i t s , 
§ cs ^>< -I 

PQ « fi 6 H 

9 a .3 B -i 
3 O M - 5 

•§ w ° 
^ » J ' I 
« S3 .2 S 

i 5 CT 

£ B 
1 & 

.5 » „ 
•o Q a o a, J-

a a •= 
"° °- .2 

e c5 

43 <S 

2 a 
VD .3 

1 >, 
• 73 

c 

If 

o 'S •2 g 
8? °-

S, 11 

g TS -o 3 
> o o •_ 0 c o. J= g G o aj r: .a o u i i S -
01 i . • 
w Cvo 

^ a. 

Q II ^ 

_ o 
* CtJ .S3 

£ DtJ 
12 •s 

cfl 

* Js* 73 -3 - i » 

j y c = 

72 = .2 

cx 
c 

S n j OJ 
O S U 
C £ CJ 

6 tc 

^ r-i ^ = 

a -o s -
' s a 

> 53 TO 

§•8 

"•s a * 

a. u 

s s 
•fi •a 

_ B a 

I > g 
S o u 
£ B i 

~ Q Q •S eg Eo 

s s s 
Jj u * 
o o o 
o - ^ ^ 
§.s a 8 
•a ^ a S 
§ IT S .53 
II > C/3 CO 

8. 
S 
o 
vis 

x i 
ca < 

• i s 
Cfl 

B Q £ H 'M 

> > « "O *o <D cfl 

C43 § & O. -2 cfl u 



* * rt 

0 0 cn i / i 

"~ "S 2 
y — 

'•3 ° °i3 
r fc. 

•d 
e 

Q a 

o » « 
B - rt 0 0 

rt « i n 

§ a 
*S OS M 

V O 

0° _ 
CN 

o 
CN 

Q 
£ 
Z 

rt _CJ 

8 ft 
•o5 S 
J- cs 

D
at

a
 Q

u
a
li

fl
er

s 

i i 
I I 

R
ec

ov
er

y
 L

im
it

s 

74
-1

24
 

89
-1

15
 

R
ec

ov
er

y
 

3 S 

M
et

h
od

 

82
60

b
 

82
60

b
 

S
u

rr
og

at
e 

C
om

p
ou

n
d

 

1,
2-

D
ic

hl
or

oe
th

an
e-

d4
 

T
ol

ue
ne

-d
8
 

cn 

on 



# 

.s PM ; 

u 
o 
a 
v 

e 
o 

"ZS 

a. 
CU 
CJ 
X 
W 

o 
fi 
'3 
fi 

rt 

41 

•S •« 
rt r* 

rt 

O 0 

P6 U 

vo 
oo —. 
CN J 

2 | 
CN 2 
O 
O . ; 
CN Sj 

rt a> 

8 & 
•5s | 

3 8 S § 
o a c S 

, 0 00 Q , = * 
« - 3 o 

S 3 

y 8 
« B - a> xcacj.f i 

« o E « 
M-B4S a & 
J-' 53 ca co g 

tu *3 — 2 

JJ CO J J -g 

§ B g „ g 
UJJ a s 
"S3 &.S 6 « ® 
i . a « i . 
S CB S «= fi rt. 

rt co aj 
C S — * CJ SJ ct t 
la CO ^ co fa ^ 

S.S.2 | S « 
Ta. "5< 
S E 
ca es 

i f i ce 

41 § 

o | \g 
cej co Ĉ  
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Sample Analysis Case Narrative 

Client: Environmental Plus. Inc. Project ID: 2002-10286 

Attn: Iain Olness 

for Sample #'s: 170006 thru 170012 

Analyzed by AnalySys, Inc. 

Final Review Date: 8/26/2005 By: _ 

Case Narrative: 

.(D. Wagner) 

The recoveries of Benzene and Toluene in the Matrix Spikes (MS and/or MSD) for 
the analytical batch that contained samples 170006 thru 170009 were outside 
normal laboratory acceptance criteria due to matrix effects in the randomly selected 
spiked sample. The Laboratory Control Sample (LCS) run with this batch met 
recovery criteria for each compound indicating the analytical method was operating 
correctly and in control. 



to 

o 
00 
t o 

o 

rt 3 e o. 

S 3 o SL 8 c- 3 § - 9 
< n C 
^ - i BL 
« o —• • 

2 ^ =3 
1 n a 
•< fD o 
— f t « 3' ? 

• o->< °-
ra rt £u 

. o ^ rt 

W B I t 

i> » 3 
B S -5 2 

' ~ "r^ ra 

'• § . C" p 
• " I* 3 

cn cn _ 

> " M K 

w c«,|-
3 3 CD 

S: | - o 
O o o 
~* ^ r* S S3, cq c« E 
D D -» -, 
3 CU rt °- C a n S S D o g 

g a 

2 ? S 
' S -3 r- S 
8 «' ° 
S _ . B 

Ef- lO i . 
3 W rt 

\ I' E? ^ j r . 3 

< S 

rc 3 

Sf § g" 

Q. 2 

i l l 
CU rt, tn 

S O S 
3 .cl 3 

» 5- 3- E. 
O „ . CB r , 
x 5; _ , 

2 . 3 rc [—i 
C rt L 

» 5' a 
I: IS-

5 o M 
B. "> o. 
5 rt o 

-3 S3 s 
5' II a I-_ r • 
T3 2 : „ 

ji "S > 

3 * ( I f l H O ^ 

3 3 " rt. 3 a . 

Q " 3-n s rt 
< s? » 

^ • oi 

£ 9 rt 

--^ 2 

n g ». 
g 8 ° 3 < 3 

c« „ 5 
to " r n 
3 o n 

"3 . -a _ . 
o 2 •> 

' £ § " . n A „ 
cn a-

3 3 r 3 ^ . g. 

w o 
a . a> 
o — 

3 3 - , 

co =' 

p o 

• § g. 
Cfl s -

£J X 3 e 

c !} D. E. 5 < 
B W W 

6. 6. £ £ ^ 
" & o 

T; "S Tc Tt "S 
cro era cro cro oo pa p3 p pi 

M U l 
O O O 

6. 6, - 6. 6. 
o o o 

o o o o o 
oo oo oo oo oo 
io to io fo to 
U l U l U l ^ . ^ 

o o o o o 
U i U i U i U i U i 

00 00 00 00 00 
to to to to to CSV o\ Ov Os OS 
o o o o o cr cr cr CT 

C/3 
CO. 

rt. - J 
io u i 

rt- W U) UJ o 
" i y i u i c c 

O rt. rt. 

vo to to 

S — — — 

2 S S; « 

o 

o t; w w 
w » £ £ 

I 
i t i t ! , 9 
o. a 3. re 

« S 2 

o o oo co 

t 1 
- 3. 

-
cr 

5 

3 s 
ON CO - I i - . 

to f j 
© ?? 

3 

to ^1 oo o 
OS o o 

Os 

PS 
CB 
tJ 
o 
1 

to as 
•SJ O 

I 
^ 1 

r 

3-C 
n 

* s o 

0 . rt 

o-" 
? J >• 
x P a 

2 s H 

oo 2- ~i 
Cfl W QQ 

i . S ~J 

I 
I 



I 
I 
i 

© 

1 

o 

H — 
£. to 

g 6 

CU 

X 
II 

cc oo 
to to 
Ov Os 
o o 
cr cr 

o o 

oo ~j 
o o 

to 
-J o 

> n 
ff 2 

CB hS 

3 # •a s 
CB • » 

3 
CB (O 

O 

2 ° 
t 5 

to 
oo 
Ov 

9 
"ml 
ir 

in 
n ifi 

^ vO w 

u > § 

t / l ft] 

00 ET « 

» 3 o. 
D «i 

o. 5-
- I 

> ~ e 

2 S H 

c» 2. -J 
Ul (fl oo 

2-- _ 

I 
I 



70 

% 

M 
TJ o 
•1 

B9 
tr 
o 

o o o 
OS 

se 
ri 

TJ 
O 
•1 

5 

© 

2. 8? 
TJ 
O 

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



! §••§ 

: 
: o S 
V I to 
' 3 o 

n « •» 
S °" s 
3 rc 3 

_.<»». 
3 E o 

3 cn 
o.*< 

„ - 3 

- S r. 
*** — 
3 Ml 

5 S O a. S 

» 3 
CTl —' 

> a S. 
CA rt , 

: c 3 vc 
3 ^ > 

- 8 § -

. O & 
o f* 

3 Z 
5 o 

5) _. g 
3 * 

2 rc a. 
• 3" B -, 

E . rc 

© B £ 

CO D tn "r 
- o o £ 

rt 

8 r 

•5 

3 
J i ' CO 

a 
2 -
n 2 

s i 
3. 3 

ro o 
O rt 

rt 

rt £ ; 

52 _ ' 

S 2 
cn tn j 
§ g : 

o 

CD f-. 

. > tu 

o < 
o ro 

C re 

i ro T3 

r U 
9 n 

3 f 
" > C l 3 rt 

2 2 ~ A= S cn on » rt 

3 s 
1% 

r 
n P rt ^ 5 -

s s. s- - °r 
J S. " a « 
8 S o § 2. 
n Q H E v ' =• a 5' ~ 

to - i o — 
x 2 • 
-s? 8 ? o 
ro < n C 
tg m _ p 

t i n JL 

^ 2» 5T-
 P « 3 S « 

3 - 3 - a C 
W £U O 3 

1 - 8 1 

rc cT CL 

o rc i 

5 • ; J 
S 8 2 
- O co 

^ ^ a- S 
0 • rc 3 
- O < U 
S - n » 

- ET § g" 
- E g- cT 
^ § I t s 1 < S -. 
3 o rt r> 
» 2 . ° = r 
n - » 3 -

§ 8 8 i . 
3 2 5 rt 

g" < i » 
° - „ e 
2 3 w = 
- t CL • TO. 
3 50 ro 

I g. 8 • 

T3 & 

n> r • 
2. § 1 

S. »• 
o -a 

I r f 
™ rt 

rc O 

c n 

« 2 

-3 i 
: s i-

—' tn 

w rc 
O •< 7 

U i O rt, n 
• ^ 58 2 . 
5 d O rc tn 

rc o 5 o 

a _: 2 
oo cn » 2 
a g ai rt m 
O 3 « n 6 -"H -
5 rc ^ « 
_ . rt. rc c* 

S £ = 
2 ' 'S cr 

? 1 o a 

3. - r1 s 
3 f s 

ft. 
M M J C 
j j - v l 

S o o 

"rc "rc "se: -*c: "5 
BQ era OQ ere 00 

Ni NJ 4^ o O 

fc. ft. rt ^ ^ 

o o o o o 
00 00 00 00 00 
to io io ̂  to 
Ui Ui u i rt- rt. 

00 00 00 00 00 
to to to to to 
a\ a\ as Os OS 
0 0 0 O O 
cr cr a" cr cr 

C/3 

ON UJ M to Ul 

• r t U J U J u > 0 
1 / 1 u i U cc i o 

>° § t o t o 

2 5 j " 5s >° 
v l 0 0 U J rt <v» 

sr 
o 

o u< 

*1 

>> > n 
S* r 

S3 2 

3 • • ? cn 

gl 51. 1 = 
* - 3 p 

3 

0 0 
0 0 

t o 

O o c« c« 
B » » » 

n n 3 S 
C/3 p9 - - - ' 

•a 5-
fD fD o. a 

o o 
0 0 0 0 

fD fD 

3. I 

I * 
"> t o 

t o t o 
o o 
o o 
Ui Ul 

3 3 

o o o o 

a ^ 
• S - ' r t 

* i 
" ss cr 
t o 
o 
o 
t o 

0 ' 1 t o rtl 
0 0 o 

<- o 

?? 
9 

3-
O 
SS 

o 
0 0 

is 
Os 



QfQ 
/O 

H -

—• S" 
00 I 

o 
" I 

© 
ss 

os 

X 
II 

oo oo 
N> to 
CTS OS 
O O 
cr cr 

i — sO 
o *> 
J> SO 

oo -J 
o o 

IO UJ 
-J o 

S S 

ef. 51 

5 < 
O 3 
o 3 

C/5 >* 
so 3 

e 

* 5 

in 
n in 

oe . & 
V w s 
t / l aj 

00 Sf T3 

s I 
a -

rt s H 

o= 3. - j tn w oe 



" 0 
BS 

© 

I 
o o 
v ] 

t 
© 

I 
as 

i 

Cd cT > 
ft -n y ^ 

l i f t 
8 
O- w *-
1 f t fi) ^ 

5 = 
&> o o- EL 
< S £ 51 

p o ^ s 

5 ' E . o & 

ST o * 5 " w 

&5 o * GO fa 

o a | g £ 
5 <» 8 S. 

cfi ' l 
3 § 5" 
P 3 cro. 
§ . | g 
P_ si

s ' s , 
O 3 

c» O - , 
p 3 

ff,3 C o 

rticlE?^ p S~ 3 CTQ 

— " a tra P H 
= 3 3 

(l o 
3 - o 3 

C f t 

s 2 — a 

o c rt n 
3.3 ~ 
3 

3 C/3TJ 
O o 9 

•lag 

'£# 
rc 

era 
3 O 
3 cn 
a -, a 3 CT K 
sa. s S-1 

o 
o 

, 3 • o 
3 

o 
ere =i 

— • rt_, ̂  n i 

2 Z 

i'l 3. o 
rt 3 

2 3 

iO a. 

O M" 1 H<E 

© D D E 
K ' C« C/3 C/J. 
O P P P 

S 3 3 3 
SB 
Q * CD f6 CT 

a a 

s 
• o 

p 

' I 
p . 
01 
rt. 

ce 

1 
w n |S P 

O & 

s, p H ffi 

i f l ^ o " $ 5. ^3 M 2 

2 ss 3 
JF P w O T2.>_ 
cn rt -

8P 3 

_ 01 

rt] 

9 9-ILLS 
o 
p ^ ic; ' 
£ - i P . , 
a . f j - ^ 

| &f 8 5" 

§ i s § 
2.9 « U w 3 . _ , CT 

rtl O —• 
c i o J l 
e- f? 2 
P a 3-

° 3 § 

D- O- D- f t 

ST I - _ 
n rc <j - P 
_ rc < w S -
3 •» £ 8 S 
« p s r 3 1 
» 3 B ' - S * 6 

O <B 
P "1 

rr ¥ 

3 3 3 
SJ- p p 

• a o o 
a -a -a 
•8 2- —• 
3 . rt SJ-
v o n 
0 5 5 
i-. o o 
S 5 | 

~—' c« 5 
g ST o-

<J cn p 
2 . P rt 

M l ^ ' n r f 

1 § § 3 3 -a 
w P 3 . 
P CT. p ' 
f t § 01 

rt.C1^ 
rt 3 "O 
a 3 01 

SS 2 n 

i a rc 
o' 
3 

S 3 3 

S 2 rc O 

S9 3 0 3 " 3 2 

2 S rc m rc ffi 
S3 - . 0 3 - 3 0 
•• ? a o B s 

=r 3 rj: a Q rt rc . 

Inal 
B § CT P 
rt Si. cn CT 5 rc p x 

P S - * S 
§ 2 - 3 ' r t , 

•5/H.cra o 
o Ef. S a - • S3 P 5 3 3 ^ rc 
w w § ~ 
>< S. 3 "< 
2 P 3 ( J 

P 2 Ej 5 
t - j " ^- O J> 

S3 ^ C 

3 " ^ C L 

g 

' ^ 3 . T 
3 ci.v< 

rt rc 3 < 

a r c 3 

3 5 J 
O 3 " 
S ? -0 rc rc 
- 3 a » 9 s e rc • g.. 

b _ 
_. -
3 rt 3 " 

2 3 2. 
cr 3 cr 
rc^ S 
3 o M 

„ sr w 

&. a os 
£V w o 

0 §. JP rp O 
W H M 
j ) 5 , w 

3 a i : 
"H.3 rc 
rc o rc 
cn « X 3 0 2 
° " p 3 g.T3. 
55* o 
cn CT 3 

< cn 
B O — 

5-8-1. 
3 8." 
1 rt s 

I I 1 
« CT rc 
^ -1 Vi 
rc B w 
rc - e 
£ CT 3 
—• cn Si 

CH >TJ 

53 .9 

3 
" O 

o 

^ s 
1 N ) 

NJ 00 

as 

^ s? 
rr 3-

<. ss 

E? _ 

2 © 
3 S 
on © 

P 

5' 
O 

M 
!>< 
ft 
ffi •O 
a 
o 
s 
Cfl 
rs 

T3 
O 



5. 5 
i 3 

cn ~ 

o 5 

E' § 
CP to D-

rs • 
2 <-
— rf 

3 M ^ Si 

- I * ° 
— .. on 

<-< n> 

n T I U 

to E 

C/5 
cn 

2 
3. 3 
— ' •' ro 
2. c« tva 

n w a _ 
I » W rt 

g 5 n ft Ei -
O o O 
rt " * « 

2 2 2 
52 c« 5' 
O o — 
o . o ^ 
rt o « 

53 I 
3 g | 
Q 2 ? 

a . - < rt 

3 g . «1 
O rt 

rt w £ 

-
C O rt " 

E. > 3 

riS OT 

g w 
3 T3 £ 
» 2> P 

o < 3 
to 

to 

a Is-
£ o 22 
8.^. r 

ta 

. 3 a 

C CD o 
" *d 5 w « t i 

cn c i . w 

3 BJ „ 

\ S j? 
—- sr. a 
< o 

s §. 1 
~ . r t . = 

CD~ 5 
rt < o 

1. a, 

1 1 - rt ° 
O 

a _,<->;> 
S' II O 

tn cn 

rt, cn 3 

o 2 •< 
S2. «, " . 
O CL 

— ca 

3 50 
I f " o 
3 a- — 
rt o o 
S a. a 

co <=' !* 
OQ 

a. ? § 

-r ~ cn 

3 r 
« 3. 
C« r r t ' 

o £5 -1 

• S =r 
o « 
Cb Vi 

4^ cr e 
cc 3 

n s u 
E L S " 
? S P 
S 2- o 

s i * 
o rt r i 

2 . n 3 -

11 I 
o ' s &. 
rt 3 -

• Q I « 
' si 1 

C_ • -o 

ET f? ? 
• § ° K> 

P 2 L-
o <3 7 
^ w 2. 

' n « a. 
2 8 ° 
o ' 
co „ S 
•2.-T3 
r» S M 

. rt. o cx 
t~~1 cc s 
rt S C 

. f j rt „ 

" i. a- # 
s s < 
fa P P 
3 f S 

W M t . 
•r t ' J l —J 
in w © 

TE TC -K "S "S: 
tjq rro OQ ere (ra 

S> — rt 
o o o 
o o o 

ft> ft* o o o 

N t o W r - l M 
U i i n J i 4 -

S o o o o 
U i Ln Ln evi Ln 

oo oo oo 00 00 
to to to to to 
OS Ov Os Os OS 
O O O o o 
o- o* o- cr cr 

t / l 

2 

— -J 
t o Ln 

4^ CJ LO LO o 
^ i n In oo vo 

O rt JO 
vo t o t o . 
; m L i oo 

2 £ s s; « 
L j bo Lo >^ 

ir 

in 
3 
n 

o o s? » » g g 
» rs 3 3 
cn ?3 I r 

U S ? 
2. » 

8-9 
3 

o o s 
oo co g 
— ~ rt 
to M 
o o 
o o 
Ln L n 

3 c* 
•2- •§ re 2 

sp 
• • Si 

er 
o © 
to r f 

S — to -o 
0 0 O 
OS o 

O 
00 

li' 

J > C3S 

ss 
re •o 
c 
" I 
rt 

CS 
Bi 

^ J rt t o 

cn as rt 
00 [V O 
00 Sf US 
as S o 

B 1 
- 3' 

5?- • 
x ? a 
« B . rt * H 

M 2 . ^ 
cn CA OQ 

S H * 

o 
9 0 



I 
IsJ 

I 
PS 

1 
Si 

1 

s 
a 

o 
II 

o. 
oo 

00 00 
N> to 
ON OS 
O O 
cr cr 

3 
& 

o o 
Os ~J 

oo - j 
o o 

to 
- J O 

> 0 
mmm 

ff 2 

ef. g1 

2 3 
rt P 
!? n 

05 "8 
Bl »l 

3 «i-

* 5 
Bi . . 
O ( 0 

O 

s ° 
OO 
Os 

CD 

w » W 

5" o 
a 3 

> 
> ~ e 

vi e . 

oo 2. - J 
cn ca oo 



"f l 
cs 

CfQ 

ff 
•a o 

Pi 
Si 

cr 

- j 
o 
o 
o 
00 

PS 
ns •a o 
i 

O 
Si 

ts) 
OS 

r 
o 
co 

Cd tT > 

a 
era 

sr 3 JS 
CP ~ 

a 
Si era 

s a 8 

" i — o a. pi 

Bl 
p X I 

—•• < CO rt ,_: 
S r t ft. 3 " r t 

5 3 s i =• 
7 9 s. =2 - 2 <-- 5 EL o & 

Sl _ O - SC cfl 

o a. i g 5 

, TO 

— a 

tra 

tra 

K" C/3 C« CO 
Ci P P pi 

S 3 3 3 
w "S-T-. ~ 
g - <u rt r; 

S f t r l f i 
o o r: 

3 = § M 
£ 3 . _ . 0 

< -s 
rt cn r: 
rt.rt.CL 

•• £15 K 

•a "c 

E£ _. a--
"% cT o' 5" 
3 g i - - a 

r-sq_.es. g 

CB 
Bi 

3 
"E 
I 3 3 I 
St CD rt-

S 3 r t 

S o 

"1 
rt> 
on 
re 
1 •< 
Bi 
rt 
5' 
3 

r t P 
so a 
cn 3 
e "2. 
3 " 
3 o 
5 2. 
a sr 
« &. 
rt o 
z r 3 
6 3 
_ . ft. 

3 « 

rt~ 

era 
CA r t 

C» 
Bi 

3 
XJ 

3 0? a 

•3 g s 
S — 81 

rt K B 

a-a S5 
a'-a 
a —. o 

S = ft 
IS t ) B . 

3 c • • 

r t p 

tfl r t 
p x 

-2. " 

3-s 
rT a. 
S l 
r t w 

era w 

2 p 

2 P 
^ 3 
5 '1" 
P 8 
a" £ 
« s-
a rt 

" 3 

& r t 

8 £ 
o <° 
a t c r 
3 ^ 

TO rt 

a <~> 
| o 

o 5 

Hit 
o n> 

o 
o 
3 

r t p 

ag. 

p 5 
_.«? 
ftc? 

3.3 
D . 3 O 
3 ™ ? 
S 3 5 
cr a sr 

P - . 5 

rfi — " 
rt. 3 os 

ft 2 rs 

fT 2.-3 
pa |_i <*) 
3 a g 
_ . 3 ct 
r t !rt r t 
01 .rt x 
- ° S 
a * „ " 

3 P a-
Sr iH". 5' 
» » 3 
Cr < cfl 
2 rt _ . 

1/5 a 
p = • _ . 
3 8 . " 1 - g 
r t 3 

in. c& 

e '-t !_r 
« n a 

5' 
1 , 5 a . 

Si "1 

—;| rs 

n PS 
s 
s - a ^ 3. 

5 
re to •• o o , to 

, to 
00 
ON 

_ . Sl 

° rt 

3 g 
rt r f 
3 
sT _ 
rt, 

cfl O 
oo 

3 

o 

rs 
re 

TJ 
o' 
s 
t / l 

rs 
TJ 
O 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 



VS — • 

On _r 

o e . i , 8 S 
13 r 

o — 

S O 

II 2 s _ 
5. 3 

S . 5 0 
cn o cu 

I F © 

• -. 
P 

a. *< 

' i s 
ro — 
tyi g 
tn n 

> OJ 

•5 §• 
O < o rt 

O 3 _ , - ' 
D- Q- r_ ^ 
w _T- P 
w X < cn 
«• 2 n» to 
=r 3 -o S P •a 
£5 -a o -
SS R 

fD 

3 "O 5 

= tzi 

CO 
o p 

3 5 o 
o o o 

• O 

2 §•. 

co 5 -

o rt 

=• r 
rt —• 
2 3 

[ I I ft M 
p "3 o- B 
^ o • 3 i n £ _. 
- B - S " 

E.5S g-
S £ g- FT 

2 ° 3" 
3 CP o 
» 2 . " S-

5 S S I 

« 5 a. _S 3 2 3 o 
cl 3 -+ 

Q. 
< . Ct 

— o 

C 3 
P P. 

3 3 
rr ro 
vi CL. 

II 0 

r 

> — n 

_ — 3 — 
e nS ? 

| Q 3 ^ 
! „ 

S _ ^ 1 
I _r ^ 
§• § § >-> 
U l J rt « 
• ^ 73 2. 
?o n o _. 
t t o n o 
•g S § § 
3. T3 
3 . . . tfl 

M Sf f j ffl 
o 3 o n 
£ -."H -
? o n » 
O 

fD 

era' 
s _. tr. 3 - S-

cr 

- ; -
" a' 1 2, S 

t ? " 5 < 
fi; £0 W 
3 ? s 

rt 

o ' 

3 

cd cs 

I | 
a 

N 
rt 

Lo 
A M 

•R "S T= "S T= 
tra ere era era tra 
fa fa fa fa p. 

A A ^ A A 

o o o o o oo oo oo oo oo 
io Jo io io io" £ £ £ £ 
O O O O O 
Ln C/i C/i Ln Ln 

00 00 00 oo oo 
to to to to to 
o Ov Ov Ov ov 
o o O O o 
cr er cr cr cr 

Ov to ^ to In 

LO LO LO © 
W l / l l / l bo i o 

o - - & 

so to to y> 
i n L l ! o 00 

5 ~ - - S 
— to ov >° 
L j bo u - M 

9 
r 

m 
& '-C 

P9 -

re re 
Cff ?3 
» re 
3 rs 

re re 
a a 

C/2 cn 
S3 B3 

S 3 

3. S 

O O 
00 00 

o\ 00 
to to ° 2 o o 
Ln Ln 

H H 
3 3' 

LO OV 
LO O 
O O 

2 ? 

• 1 
rs 3. 

t O NH 

o o 

° * 

e 
3 

ve K» 

? s 
o 

a a 
a n a. =• 

oo 2. 
t / l tfl QQ 

• i . C ~J 

S H 



TJ 
65 
re 

o 
Co 

sr 
o 

o 
II 
cn 

H — 
O. to 

ft. 
00 

O 
cs 

o oo 

s 

o 
re 
03 

00 00 
to to 
OV OV 
o o 
cr cr 

o — 
oo LO 

00 ~ J 
o o 
tO LO 
- J o 

> Q 

a. g1 

3 < 

2 3 
3 3 
8 I 

E 
TJ 
5" 

on hs 

re 

3 5 

in 
n 

-rj to LJ 
S N in 
K ° rt 
~ « H 
w Z g 

cn aj rt 

00 S ' T S 

5 2. 

!5 J 

> rt s 

t— w H 

tn KI oo 
^. cr. - J 2" £ 
S H 



I 
I 

o 

f 
5 

i 
o o 

I 
"I 

f 
to 
Ov 

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



ff 

S ff<° 
if- i. r 

: o _ 
P r-i *< 

: p co p - o a 0 c ? ^ 
- p . > P 

n % o 

- s " 
o -r 

rt < rt 
in i 2 
o ft JL 
C- C_ EP P ? w r> < 

2 °> 
3 TJ 

•2 » 2 
8 ST B 

3 o -9 

O 

— . CD O 

3 co £ 8 „ 
£ 1 & 

3. W {/] c-. f t TJ 5; 

rising-
3 c« co E- S3 P . 
C P U rt ~ rt 

" 3 D « 3" tO 

-t- cr 
O ' ^ n a 

I. - S 
rt 3 a. 
a. rt p 
rt ° 

o 
C O i 

t < p _ 

•a S r 

- i rc —• o to 3 

3 . r -

L 5 £ . 5 
n rt P 

; -o c ^ 

: § _ 

a- 5 

. § < y 

S S.s 
*• ? 3 

3 cj r» 
o P p 

' 5 S' 1 
; = 3 3 
I P " 
I Q i 
3 r !* 
p &3 o> 

a. _ 1 5- _ rt * 

o 
•3 

fD ™ 

ll D « 

o • ĈL 
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Martin, Ed, EMNRD 

To: Camille J Reynolds 
Subject: RE: Plains Proposal for additional drilling 

A l l of the proposed monitor w e l l s i t e s are approved. 

Ed M a r t i n 
New Mexico O i l Conservation D i v i s i o n 
Environmental Bureau 
1220 S. St. Francis 
Santa Fe, NM 87505 
Phone: 505-476-3492 
Fax: 505-476-3462 
email: ed.martinOstate.nm.us 

O r i g i n a l Message 
From: Camille J Reynolds [mailto:cjreynolds@paalp.com] 
Sent: Thursday, February 02, 2006 11:51 AM 
To: M a r t i n , Ed, EMNRD 

Subject: Plains Proposal f o r a d d i t i o n a l d r i l l i n g 

Ed; 
Please f i n d attached the proposal f o r a d d i t i o n a l d r i l l i n g t o be conducted at various 
Plains remediation s i t e s . Please contact me w i t h any questions or comments. 

Sincerely, 

Camille 

<<Additional MW i n s t a l l a t i o n . p d f > > 

######################################################################## 
A t t e n t i o n : 
The i n f o r m a t i o n contained i n t h i s message and/or attachments i s intended only f o r the 
person or e n t i t y t o which i t i s addressed and may contain c o n f i d e n t i a l and/or p r i v i l e g e d 
m a t e r i a l . I f you received t h i s i n e r r o r , please contact the Plains Service Desk at 
713-646-4444 and delete the m a t e r i a l from any system and destroy any copies. 

This footnote also confirms t h a t t h i s email message has been scanned f o r Viruses and 
Content and cleared. 
######################################################################## 

C o n f i d e n t i a l i t y Notice: This e-mail, i n c l u d i n g a l l attachments i s f o r the sole use of the 
intended r e c i p i e n t ( s ) and may contain c o n f i d e n t i a l and p r i v i l e g e d i n f o r m a t i o n . Any 
unauthorized review, use, d i s c l o s u r e or d i s t r i b u t i o n i s p r o h i b i t e d unless s p e c i f i c a l l y 
provided under the New Mexico I n s p e c t i o n of Public Records Act. I f you are not the 
intended r e c i p i e n t , please contact the sender and destroy a l l copies of t h i s message. --
This email has been scanned by the Sybari - Antigen Email System. 
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PLAINS 
PIPELINE 

Januarv 31, 2006 

Mr. Ed Martin 
New Mexico Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

Re: Plains Pipeline Remediation Sites 
Various Locations in Lea County 

Dear Mr. Martin: 

Based on the results of our ongoing groundwater monitoring and sampling program at several of 
our remediation and groundwater monitoring sites in Lea County, we have identified the need for 
additional groundwater monitor and/or recovery wells at the following sites. 

Site Name Plains EMS No. Site Location Number of 
Wells 

SPS-11 TNM SPS-11 Section 18, T18S, R36E 2 
Texaco Skelly F 2002-11229 Section 21, T20S, R37E 2 and/or 3 
Red Byrd #1 TNM Red Byrd #1 Section 1, T19S, R36E 6 
Junction 34 to Lea 2002-10286 Section 21, T20S, R37E 3 
CS Caylor 2002-10250 Section 6, T17S, R37E 6 
Abandoned Vacuum 10" Sour 2004-00208 Section 8, T20S, R37E 3 
34 Junction South 2005-00138 Section 2, T17S, R36E 3 
WSDDU Texaco 2001-11152 Section 31, T24S, R38E 3 
D. S. Hugh Gathering 2000-10807 Section 3, T21S, R37E 2 

The proposed well locations are illustrated on the attached site maps. Plains requests your 
approval of the proposed monitor well locations at the above referenced sites. We anticipate 
commencement of drilling activities the week of February 13, 2006Should you have any questions 
or comments, please contact me at (505) 441-0965. 

Sincerely, 

Camille Reynolds < 
Remediation Coordinator 
Plains All American Pipeline 

3112 Wes! Hisihwav 82 • Lovintiton. NM 88260 • (505) 3%-334l 
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NEW HfcXICO ENERGY, MINERALS and 
NATURAL RESOURCES DEPARTMENT 

BILL RICHARDSON 
Governor 

Joanna Prukop 
Cabinet Secretary 

April 21, 2005 

Ms. Camille Reynolds 
Plains All American 
3112 West Highway 82 
Lovington, NM 88260 

Re: Annual Monitoring Report 
Plains All American Pipeline, L.P. 
Junction 34 to Lea Site #2002-10286 
UL-L, Section 21, T-20S, R-37E 
Lea County, New Mexico 
NMOCD Ref: 1R-386 

Dear Ms. Reynolds: 

The New Mexico Oil Conservation Division (NMOCD) has received and reviewed the report shown above. The 
report is accepted with the following understandings and conditions: 

1. Plains All American Pipeline, L.P. (Plains) will continue to monitor for the presence of phase-
separated hydrocarbons (PSH) on a semi-monthly basis. Plains will also collect groundwater level data 
from the monitoring well network and check the operation of the water sparging system on a semi
monthly basis. 
2. Plains will conduct quarterly sampling activities of the groundwater monitoring well network and 
submit the samples for quantification of BTEX. 
3. The installation of three additional groundwater monitoring wells south ofthe excavation, as shown on 
Figure 19 of the report is approved. 
4. To accelerate the reduction of groundwater contaminants at this site, Plains must propose to the 
NMOCD a more aggressive groundwater treatment strategy by July 31, 2005. 

I f you have any question, contact me at (505) 476-3492 or emartin@state.nm.us 

NEW MEXICO OIL CONSERVATION DIVISION 

Edwin E. Martin 
Environmental Bureau 

cc: NMOCD, Hobbs 

Mark E. Fesmire, P.E. 
Director 

Oil Conservation Division 

Oil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505 
Phone:(505)476-3440 * Fax (505) 476-3462 * http://www.emnrd.state.nm.us 



PLAINS 
A L L AMERICAN 

February 15, 2005 

Mr. Ed Martin 

V 
New Mexico Oil Conservation Division t 
Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

Re: Plains All American - Annual Monitoring Reports 
4 Sites in Lea County, New Mexico 

Dear Mr. Martin: 

Plains All American is an operator of crude oil pipelines and terminal facilities in the state of New 
Mexico. Plains All American actively monitors certain historical release sites exhibiting 
groundwater impacts, consistent with assessments and work plans developed in consultation with 
the New Mexico Oil Conservation Division (NMOCD). In accordance with the rules and 
regulations of the NMOCD, Plains All American hereby submits our Annual Monitoring reports for 
the following sites: 

Denton Station Section 14, Township 15 South, Range 37 East, Lea County 
Lea Station Station Section 28, Township 20 South, Range 37 East, Lea County 
South Mattix Section 15, Township 24 South, Range 37 East, Lea County 
Junction 34 To Lea Section 21, Township 20 South, Range 37 East, Lea County 

EPI prepared these documents and has vouched for their accuracy and completeness, and on 
behalf of Plains All American, I have personally reviewed the documents and interviewed EPI in 
order to verify the accuracy and completeness of these documents. It is based upon these 
inquiries and reviews that Plains All American submits the enclosed Annual Monitoring Reports 
for the above 4 facilities. 

If you have any questions or require further information, please contact me at (505) 441-0965. 

Sincerely, 

Camille Reynolds \ 
Remediation Coordinator 
Plains All American 

CC: Larry Johnson, NMOCD, Hobbs, NM 

Enclosures 

3112 West Highway 82 • Lovington, NM 88260 • (505) 396-3341 



E N V I R O N N T A L P L U S , I N C 

11 S T A T E A P P R O V E D L A N D F A R M A N D E N V I R O N M E N T A L S E R V I C E S 

15 February 2005 

Mr. Ed Martin 
NM Energy, Minerals, and Natural Resources Department 
New Mexico Oil Conservation Division - Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, NM 87505 

Re: Annual Monitoring Report 
Plains All American Pipeline, L.P. Junction 34 to Lea #2002-10286 
UL-L Section 21, T20S, R37E, Lea County, New Mexico 

Dear Mr. Martin, 

Environmental Plus, Inc. (EPI), on behalf of Ms. Camille Reynolds, Plains All American 
Pipeline, L.P. (Plains), submits for your consideration this Annual Monitoring Report for the 
above-referenced site. Based on data collected during the past year, Plains recommends 
continued monitoring for the presence of phase-separated hydrocarbons (PSH) on a semi
monthly basis and collection of groundwater level data and continued quarterly sampling of the 
groundwater monitoring wells. Plains also recommends the installation of three (3) additional 
groundwater monitoring wells at the site to delineate the lateral extent and magnitude of the 
dissolved phase contaminants at the site (reference Figure 19 of the enclosed report). 

Should you have any questions or comments please feel free to contact me at (505) 394-3481. 
Ms. Reynolds may be contacted through Plains' Lovington office at (505) 396-3341. 

All official correspondence should be addressed to: 

Iain Olness, P.G. 
Hydrogeologist 

cc: Larry W. Johnson, NMOCD - Hobbs District Office 
Camille Reynolds, Plains All American Pipeline, L.P. - Lovington 
Jeff Dann, Plains All American Pipeline, L.P. - Houston 
File 

P . O . B o x 15 5 8 • • • 2100 A V E N U E O • • • E U N I C E , N L W M E X I C O 8823 1 

Ms. Camille Reynolds 
Plains All American Pipeline, L.P. 
3112 West US Highway 182 
Lovington, New Mexico 88260 

Sincerely, 

ENVIRONMENTAL PLUS, INC. 

T E L E P H O N E 5 05 • 3 9 4 • 3 48 I F A X 505* 3 94*26 0 1 


