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SECTION 1 

Introduction 

The following is the first annual natural attenuation monitoring report for Phillips 
Petroleum Company's (Phillips') South Four Lakes Unit. The South Four Lakes Unit (the 
Unit) is located in Lea County, New Mexico approximately 10 miles northwest of the town 
of Tatum (Figure 1-1). Submittal of this report is consistent with Phillips' long-term site 
management strategy outlined in a letter to State of New Mexico's Oil Conservation 
Commission dated, May 6,1997. 

Based on site investigations conducted at the Unit in 1994, nonaqueous phase liquid 
(NAPL) is present at the watertable beneath a closed production pit. In response to this 
condition, Phillips' has installed a wind driven free product recovery system (1996) and has 
evaluated the potential for natural attenuation processes to mitigate potential risks posed by 
dissolved petroleum hydrocarbons in groundwater (1996). In 1997, the system recovered 
2,700 gallons of natural gas condensate and 190,000 to 200,000 gallons of water. 

In regards to natural attenuation, work to date indicates that biological attenuation of 
petroleum hydrocarbon is actively occurring. The net result is that the dissolved 
hydrocarbon plume has only migrated a few hundred feet beyond the NAPL release and 
the extent of the plume appears to be stable. Future performance data will be used to 
evaluate the validity of this observation. 

The objectives of this report are to document the results of the 1997 natural attenuation 
performance monitoring and to verify the overall protectiveness of the current site 
management approach. Content and organization of this report are as follows: 

• Section 2 documents natural attenuation field work conducted in 1997, 
• Section 3 provides an analysis of fluid level and water quality monitoring, and 
• Section 4 lists conclusions and recommendations for future work. 
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SECTION 2 

Documentation of December 1997 Field 
Activities 

This section documents performance monitoring and natural attenuation data collection 
activities conducted in 1997. 

Fluid Level Measurements 
Figure 2-1 presents the location of all site monitoring wells. Water levels and NAPL 
thicknesses (where present) were measured at all wells targeted for annual monitoring 
using an oil-water interface probe. The probe was cleaned prior to use and between each 
well location using a methanol wipe followed by a clean water rinse. Fluid level 
measurements were recorded to the nearest 0.01 of a foot and recorded in the field logbook. 

Water Quality Monitoring 
Groundwater samples were collected in December 1997 from the 14 wells selected for 
annual sampling (Figure 2-1). With the exception of wells containing NAPL (MW-1, MW-6, 
MW-12, RW-1S and RW-2S), groundwater sample collection was performed using a down-
hole, low-flow submersible pump. Decontamination of the submersible pump and tubing 
was performed prior to use and between each location using potable water and Liquinox 
wash followed by a potable water rinse. 

At MW-1, MW-6, MW-12, and RW-1S analytical samples were collected using dedicated 
Teflon bailers. At RW-2S, analytical samples were collected by activating the windmill-
driven pump. 

Each well was purged of a minimum of three casing volumes of water prior to sample 
collection. Field measurements of pH, Eh, conductivity, and temperature were performed 
during purging. Due to unanticipated shipping delays and equipment failures, held 
measurements of pH, Eh, conductivity, temperature, and dissolved oxygen were not 
obtained at all wells. 

Stabilized field parameter measurements for the December 1997 event are presented in 
Appendix A along with historical field parameter values. The field parameter values for the 
December 1997 event are in good agreement with historical values. Consequently, the 
overall goals of the monitoring are not significantly compromised by the missing data. 

The sequence in which wells were sampled was as follows: 

• Upgradient monitor wells 
• Historically clean downgradient monitor wells 
• Monitor wells along the fringes of the BTEX plume 
• Monitor wells within the area of separate-phase liquids 

DEN/RH1143/980500060.DOC 2-1 



With the exception of dissolved oxygen, groundwater samples were analyzed for the 
parameters listed in Table 2-1 by Heritage Environmental Laboratories. Dissolved oxygen 
values were measured in the field using drop-count calorimetric titration (Modified 
Winkler Method). 

All groundwater analytical results to date are presented in Appendix B of this report. 
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TABLE 2-1 
Parameters and Analytical Methods 

Lab or Detection 
Parameter Objective Field Method Limit 

Organics 

BTEX/Naphthalene Contaminants of concern Lab 8020 Mod. 1.0 MQ/L 

TOC Total organic loading in 
groundwater 

Lab 415.2 1.0 mg/L 

Methane By-product of contaminant 
degradation 

Lab GC/FID/PID 8.0 ug/L 

Electron Acceptors 

Dissolved Oxygen Preferred electron acceptor Field Winkler Titration 0.10 mg/L 

Nitrate Electron acceptor Lab 300.0 0.05 mg/L 

Nitrite Potential intermediate in reduction 
of NO3IO N 2 

Lab 354.1 0.50 mg/L 

Sulfate Electron acceptor Lab 300.0 0.25 mg/L 

General Water Chemistry 

Carbonate Species-C03, 

HC0 3, and Alkalinity 

Insight into water chemistry 
(buffering capacity) and microbial 
activity (C0 2 generation) 

Lab 310.1 1.0 mg/L 

Major Cations-sodium, 
calcium, potassium, 
magnesium, manganese, 
and phosphorus 

For ion balance Lab 200.7 0.01 to 
0.5 mg/L 

Chloride For ion balance Lab 300.0 2.5 mg/L 

Iron Indicator of low redox conditions Lab 200.7 0.025 mg/L 

Sulfide Indicator of low redox conditions Lab 376.1 1.0 mg/L 

TDS General water quality parameter Lab 160.1 10.0 mg/L 

pH, conductivity, 
temperature, and Eh 

General water quality parameters 
and redox conditions of 

Field Field meters 

groundwater system 
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SECTION 3 

Analysis of Collected Data 

This section presents an analysis of the fluid level and water quality data collected in 
December 1997. 

Water Level Measurements 
Fluctuations in water levels beneath the Unit are shown in Figure 3-1 for the period of 
January 1996 through December 1997. With the exception of MW-14, groundwater levels in 
January 1996 were slightly higher than in the other three quarters of 1996 and December 
1997. The low value reported for MW-14 in January 1996 is likely an invalid measurement. 
The remaining quarterly measurements at MW-14 agree favorably with the other wells 
(Figure 3-1). 

During the April 1996 sampling event, the windmill-driven free-product recovery system 
(RW-2S) was pumping continuously causing a slight depression in water levels at MW-1 
and MW-12 (Figure 3-1). Overall, groundwater levels beneath the Unit did not fluctuate 
significantly over the period of record (Figure 3-1). 

Figure 3-2 present the potentiometric surface beneath the Unit in December 1997. As shown 
in Figure 3-2, groundwater flow is to the east-southeast at an average gradient of 0.002 feet 
per foot (ft/ft). While water levels appear to have declined slightly, it is important to note 
that the magnitude and direction of the hydraulic gradient remained constant.1 

NAPL Thickness Measurements 
NAPL thickness measurements in site wells from January 1996 through December 1997 are 
summarized in Table 3-1. At MW-6, NAPL thicknesses remained fairly constant during 
1996. At wells MW-1 and MW-12, NAPL thicknesses increased from January to April 1996 
and then remained fairly constant. At RW-1S, NAPL thicknesses increased from January to 
July 1996 and then remained fairly constant. The increases in NAPL thicknesses may be due 
to pumping at RW-2S during the late spring and early summer of 1996 which drove NAPL 
towards these wells. 

It should be recognized that NAPL thicknesses observed in wells greatly exaggerate NAPL 
thicknesses in formation. Furthermore, it is recognized that apparent thickness of NAPL in 
wells is also sensitive to water table fluctuations. The consequence of both of these factors is 
that NAPL thickness in wells provides only a general indication of the amount of NAPL 
present in formation. 

1 Quantification of Natural Attenuation of Petroleum Hydrocarbons in Groundwater, South Four Lakes Unit, Lea County New Mexico, May 1997. 
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TABLE 3-1 

Phillips Petroleum Company 
South Four Lakes Unit 
Nonaqueous Phase Petroleum Hydrocarbon Thickness (feet) 

1996 Values 1997 Values 
Well ID January April July October December 

MW-1 2.67 3.17 3.17 3.21 2.80 

MW-6 4.46 4.43 4.52 4.56 NA" 

MW-12 4.00 5.04 4.12 3.99 3.82 

RW-1S 0.15 3.58 4.72 4.67 4.26 

RW-1D Absent Absent Absent Absent Absent 

RW-2S 3.50 NA" NA" NAb NA" 

Note: 
"NAPL thickness at MW-6 not available due to probe malfunction, however; NAPL observed in bailer. 
"NAPL measurements at RW-2S are not available due to the presence of the pump apparatus in the well. 

Water Quality Monitoring 

BTEX and Naphthalene Data 
Table 3-2 presents a comparison of the December 1997 BTEX and naphthalene results to the 
results from the four quarterly sampling events in 1996. 

As shown in Table 3-2, BTEX and naphthalene concentrations have remained below method 
detection limits in upgradient wells MW-5, MW-9, and MW-10 and in downgradient wells 
MW-14 and MW-16. At MW-7, both BTEX and naphthalene concentrations declined 
between October 1996 and December 1997. Historically, all BTEX constituents and 
naphthalene concentrations have remained below New Mexico Water Quality Control 
Commission (WQCC) standards at MW-7 (see Appendix B for complete results). 

At downgradient well MW-13, BTEX concentrations declined between October 1996 and 
December 1997 (Table 3-2). Xylene concentrations decreased from an average of 1,705 ug/L 
to 570 pg/L, which is below the WQCC standard of 620 ug/L for xylene. Benzene 
concentrations also decreased at MW-13 from an average of 2,275 pg/L to 920 ug/L. 
Although benzene concentrations have decreased at MW-13, the December 1997 
concentration of 920 pg/L remains above the WQCC standard of 10 pg/L for benzene. 
Naphthalene concentrations at MW-13 have remained fairly stable over the two-year period 
(see Appendix B for complete results). 

At downgradient well MW-15, benzene concentrations were observed to decrease from a 
concentration of 96 pg/L in January 1996 to below detectable levels in October 1996. In 
December 1997, benzene concentrations rebounded to 91 pg/L. A similar trend is observed 
for the other BTEX constituents and naphthalene at MW-15 (see Appendix B for complete 
results). 
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At deep wells RW-1D and RW-2D, BTEX and naphthalene concentrations decreased 
between April and July 1996 and then remained fairly constant through December 1997 
(Table 3-2). Hydrocarbon Distribution in Groundwater 

Figure 3-3 presents the estimated extent of dissolved BTEX in groundwater based on the 
December 1997 analytical results, the locations where measurable NAPL was observed, and 
the inferred extent of NAPL based on those observations. 

As shown in Figure 3-3, detectable levels of BTEX are generally limited to the vicinity of the 
closed EXXON production pit to a distance of approximately 340 feet downgradient of the 
NAPL zone. The zone of NAPL is limited to the immediate vicinity of the closed EXXON 
production pit (Figure 3-3). 

Further migration of NAPL is unlikely since the source was removed during disposal pit 
closure (December, 1995), recoverable NAPL is being removed at RW-2S and, the fact that 
NAPL migration is limited by the high residual saturation left at the trailing edge of a 
mobile free-phase liquid zone. Additionally, data from MW-7, MW-13, and MW-15 suggests 
that the extent of the dissolved BTEX plume may be sensitive to the effects of pumping at 
RW-2S. 

Natural Attenuation Parameters 
The electron acceptor and biodegradation by-product data collected in December 1997 is 
presented graphically in Figure 3-4 and 3-5. The direction of groundwater flow is also 
depicted on the two figures. Posted values compared favorably to historical values. 

As shown on Figure 3-4, upgradient oxygen, nitrate, and sulfate are depleted in wells 
within the NAPL zone and dissolved BTEX plume (MW-1, MW-6, MW-12, MW-13, and 
MW-15) indicating their use as electron acceptors. The concentrations of these three 
constituents rebound downgradient suggesting that there is capacity to degrade dissolved 
hydrocarbons downgradient of the site. 

As shown on Figure 3-5, bicarbonate is elevated in wells within the NAPL zone (MW-1, 
MW-6, and MW-12) and downgradient (MW-13, MW-14, and MW-15) reflecting carbon 
dioxide generation through biological respiration. Dissolved iron concentrations increase 
within the BTEX plume and downgradient indicating the insoluble ferric iron (Fe3*) is being 
used as an electron acceptor producing highly soluble ferrous iron (Fe2+). 

Based on the analysis of electron acceptors and biodegradation by-products, it is concluded 
that biological processes continue to actively reduce hydrocarbons in both the 
downgradient dissolved plume and in the areas where NAPL is present. 
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SECTION 4 

Conclusions and Recommendations 

The results of the 1997 groundwater monitoring event indicate that biological attenuation of 
petroleum hydrocarbon is actively occurring. The net result is that the dissolved 
hydrocarbon plume has only migrated a few hundred feet beyond the NAPL release and 
the extent of the plume appears to be stable. Based on this result, it is recommended that the 
current site management and monitoring be continued. 

At this point in the monitoring program, it is recommended that MW-4 not be abandoned. 
Water levels at MW-4 provide control for the potentiometric surface map. As a result, water 
levels at MW-4 should be measured during future monitoring events. Monitoring wells 
MW-2 and MW-3 do not add value to the monitoring program and should be plugged and 
abandoned. 

DEN/RH1144/980500061 .DOC 4-1 



APPENDIX A 

Field Parameter Values 

DEN/RH1146/980510002.DOC 



ID 

C 

3 

10 

a> 
3 
CO 
> 
r*. 
cn 
a> 

a> 
X) o 

o 

(0 
0) 
3 
CO 

> 
CO 
cn 
O) 

3 

C 

(0 

cu 
(0 

3 
o u. 
sz 
<*-> 

3 
o 
CO 

ca 
a. 
E 
o 
O £ 
e ra 

Ie 
cu 5 

« i 
QL 2 
= 2 
'E £ 
tx u. 

a 
< 

as 
3 
C 
(0 

" 0 

cu 

E 
to 
w 
CO 

a. 

a> 

,„ to 
CO . 

•s ° == 
O > O 
£ = 5 

CO - i s * 
l i i i 

z l i g a - i l i s 
co 2 , 

3 3 . E ^ 

CO 
CO 

CO ±± i 

E 

CO co ^ , 

E 

° ^ 
CM < < 
O 2 2 

^ c ^ w c o w w c o c o w c o c o c o w 
^ ^ ^ Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z ^ Z Z Z Z Z Z " ' - ' 1 0 

CD r - O cvi 

° © r-
oo ^ 

CO T-

T - T ~ O 

v o w 
° co co I I 

N C O g ( 0 < 

- T - co r-- rXi T C D N N T - C O C D S ^ 

^ 2 <°. fe § co 
CM T- CD r~ 

LO oo T- n CM o . 
• ^ K C O L Q C O ^ - 0 

to _ oo co o TJ- _ <-i i - • m o s s 
O CM O 

00 . ^ 
K ™ ™ 

CO 

O rt O o o c s m o i W o ^ N N 0 

m ^ . r ^ . - ^ l ~ . r ^ . c M C O . c » ~ r\J 
^ i - C D N ^ W n c D C O ^ C M T - C O N K l 

00 CO t f o o 
00 ^ CO CM oo fe to in 

CO TJ- CD T CO N ' T~ 

n m O o N N c o f O N 
^ T t i o c o t O f j c x i r r c v j c o 
^ . • LO r- • f/X; . • CO CM ^ CO rt i r (O N r Y f ) 

co o in ^ 2 cn 
O CD 
CM • 

co co co 

^ N CD 

• h~ CM 
P cp in co -IT § < 

r t - i - in 
CM CJ CO N 0 3 N 

Tf IO CM CO CO CM 
CM o N- O ^t CO 

r ^CD 'CDCMi r i cDf^J? 

O CO ro 
od 

o 

S o 
•t— T— CM 

CO CM 
00 

O L O T - i ^ T t C M L O . - i n 
« O LO m Lf) CO-CO CD 
^ c M ^ g ^ c o u , ^ 

O LO OJ o 
CO CJJ ( N . CM — : m . LO 00 CD . . _ 

co I-- m ^ co co 
CO o 

CO 

l o r o f f i T - c o N N T - p i n e o c M c o O c o c o 
c o ^ c M u n c o C M ^ i n f e o r o ^ T - c o o o o 
cxi So N co CM i r i c o r ^ S c V ^ c S ^ ^ ^ C M 

CD 
o 
c 
CO 

*—' 
o 
3 

"D 

c 
o sz 
O 111 

<D a> 
c o 
3 cz 
co B 

£ E S 
>< B I o r 
O h- Q.O 111 

£ 8 
03 * 

CD § 

I ? 
CD X O SZ 
h a O UJ 

CD CD CD 

C 3 C 

iS « & 

TJ CD Q. "D 
C >, E C 

_ ^ O X : > < C D X O X : 
I - a O L U O h o. O 111 

CD 
3 

2 
CD 
Q . 

E 
CD " 

CD v_ 
3 

•*—• 
CD 
O 
c 
ca 

CD 
i 

3 
to 

c m CJ C 
CD CD 3 CD 
D ) g - "O O) 

* < l > I O . C > < w _ 1 _ „ 
O h - a O L U O h a O L u O 

CD 
CL 

E 
CD 

CD 
O 
C 
B 
o 
3 

TD 
C 
o 

c 
CD 
O) >> 
X 

t - ^ ^ ^ ^ c M C M C M C M C M c o c o c o c o c o ^ r t r t T t T t i n i n i n i n i n c o c o c o c D c ^ 
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 o o o o o o o 
• • • ' • • • • l l l l l l l l l l l l l t l l l l l l l l l l l 

< 
o 



CM 

c 
3 
CO 
0) 
It 
CO 

3 

o 
LL. 

CO 
. t ; o 
c 
3 

CO 
CD 
3 
CO 

> 
CO 
cn 
cn 

3 
o 
CO 

c 
CO 
CL 

E 
o _ 
0 S 

i ? 
cu <jj 

1 1 

0) 
X) 
2 co o co 

CO 

CO 

0) «-» 
d> 
E 
2 
CO 
0. 

CO 

CO 

el l 
= 2 
IE .£ 
0 . LU 

t/3 j C O C O * ; , C O W * ; , O) j U) "> ±z i t o » * : j CO co ~ 

z l i S a - 5 | i | a - | l i i a - 5 l i g a - 5 l i g a - | l i g a - | l i 
D a ? ^ 3 3 . ' E 3 3 . c 3 n . c : " £ 3 3 . c: 3 3 . p 3 3 . c 

CO co B CO co B CO to i s CO <2 ^ _J CO « | ? _ j CO co g 
o 

CM CM 
CM 
CO h-

C D < < < < < < c M C O < < 
Z Z Z Z ^- co 2 Z 

co < < 
CO 

• C O ^ < C M , X C O < < < < < - r - < T - ^ 
( O N w ^ O I C O N ^ ^ ^ ^ ^ o j ' - T - C D 

° § < < 

CJ LO CO 
CD CO CO 
|s. O) CM 

_ co co 
CO • LO 05 I I 
r r ; oo i o ^ ^ CO N T - C^ 

r j - CD 

CT> O 
o — ^ o c o c o o L O ^ c n ^ c D ^ C M O - : 

CO rvi 'CO ' ^ J - . U J - L O f v i CO 2 ! 

C O L O o O L O m C N I C O C O i n o O r - - 0 0 0 0 

iv. f-; CM CO . 
CO O) CM CO 

CO 
CD 00 SsScdqgs^ 

T- CM TJ- CO 00 LO 

LO CO 

co 
o O 
T~ CO 
00 1 — 
CM • 

O CO CO S n, CO N 
t N 9 ® o tq ui . v, 

co 
o 

o 00 00 

3: T- o 
1̂ - LO LO 

. CD CO LO C£ 
CM CD N T-

co o in n s K 
CO ̂  o • ^ 

LO CM 00 co 
r ^ i f -• ̂  co CM 0 0 O N . s 
^ - N c O S C O ^ i - i ^ i t C O C O c M 

O L O C M T - c M L O i o r o o o c o f e ' i - . f 
••- • £ ^- Is- v-._- P O 1 - CO N " * - N- CD LO 

c ^ r ^ c o c O f ^ ^ T j - c o ^ 
CO O I ^ - T - • O O LO 
i^' o «; r K' co ^ 10 

CO 

CO _4- I -. . _ CO S T - o 

C O ^ ^ C M L O C O K O J C M ^ -

m " l ( O O c O r „ C O O M O C O C O O N . 
' co 00 o co 00 LO O - • - - — 

• LO CM —- CD . • CO 
N C O C O C O O | V . . c O m g c O - n T - J c n 
C M C D . r i C O C O T + l ^ . - C O o O L o C O . c g C O f t 

^ ^ c o c d S E - ^ c c ^ c t i ^ - c S i ^ ^ w 
LO 
co co r- CO 

CD 
o 
c 
B o 
TJ 

X O 
LU 

c 
CD 
CO 

>> 
X 

o 

CD 
1_ 

3 

-*—' 
CO 

CD 
o 
c 
CO 

CO § 

E £= 
CD X CD XZ 
h- QL O LLI 

CD 
1 

3 

co £> 
>> E 

6£ 

CD 
o 
c 
CO 

ts 
3 
TJ 
c 

X O x : 
Q . O UJ 

c 
CD 
D) 

>> 
X 

o 

2 8 
3 C 
a B 
CD § 

i- ? 
o l o r 
r- D . O LU 

CD 
3 

•4—• 

CD 
o 
c 
co 

CD 
3 
to 

CD 
o 
c 
co 

CD 
1 

3 

•»—» 
CO 

CD 
o 
c 
co 

CD £ 3 0 CD 3 gj 
CO =- TJ CO £2- TJ CO 
X Q ) X O X : X C D X O X : > < _ 

O h a O L U O h a O L U O h a O L U 

CD 
o. 
E 
CD " 

o 
3 

TJ 
cz 
o 

r ^ r ^ r o r o r o r o r o o o o o o c M C M C M C M C M c o c o c o c o c o ^ T T r t T i - T i - L O L O L O L O L O c o c o 
O O O O O O O l - T - 7 - T - T - 1 - T - 1 - - ^ 1 - T - T - 7 - T - T - T - t - - > - T - T - T - T - T - T - T - T - 1 -

I t I I I I I I I I I I I I I I I I I I I I I I • I I I I I I I I I 

CO 
_ l 
X 

< 
U J 

o 



CO 

"E O u . 

co 
cu 
3 
CO 
> 
o> 
o 

g < < S < Q 
• 2 Z O 

CVJ Tf 

CU 
X i 
o 
o 

o 

CD T -

CO CD 

co 
cu 
3 
ffi 
> 
CO 
CO 
cn 

3 

C 

(0 

2 
CO 

3 
o 
CO 

c 
CO 
Q. 

E 
o _ 
o 5 

0) (jj 

I I 
<u c 

Q. 
< 

CO 

CO 

ro 
CO CO 
a . 0 -
= 2 
j= .2 
a. u. 

cu 

5 

CO , l i d 
l i i i 
3 ^ E 

CO 

M i i L 

CO CO £ 

g l 
=• E 

co » ^ CO 

i z E i= i 
E Z> 3 . V ^ 

LL 

Z m S c b S Z Z g ^ z z z z 
CO CO CO CO CO 

z z z z z 

o ,_ LO O 
LO fe • . 
N S ™ ° CO r-

< < < < < < < < < < < < < < 
z z z z z z z z z z z z z z 

T - LO o CO 
0 0 o> fe OD rvi o ' ^ co Lo • ° 

T - ^ £ < < < < < < < < < < < < < < 
fe^ZZZZZZZZZZZZZZ CD l-v 

^ - ^ S S z g ^ z z z z z z z z z z z z z z 
TJ- co co 

Iv. LO O o 

CD S co ' 

CD 

co 
CD ¥ 

g . C D X 

CD 
O 

cfl 

' 
o 
3 

TJ 
c 

— O x : 
Q . O LU 

LO O) CVI O 

<* fe 8 
•t- CO rv. i t 

2 8 
3 C 
co iS 

5 ££8 

_ LO rv. 00 O 
O CVI _J ! CD cn 
co • ^ t • co 

CM t o N ^ 

C O , „ r v O L O a ) C O C D 
c v j c D L o c o o r v - ^ c o 
^ ^ K c t i ^ d S r v -

c 
CD 
CO 

CD 
O 
c 
CO 

CD 

O 
3 

u i P TJ 

x : x CD I o 
LU O h- Q .O 

CO iS 
CD 
Q. 
E 
0 

0 
O 
c 
cfl 
4—« 

o 
3 

TJ 
o 

P 

co 
r- »-
0 CD 
CO ° r >> E 

Q.O LU h- O-O LU O I— CL 

C O C O C O Q Q Q Q Q C 0 CO CO CO CO Q 
1 - i - - i - i - CVI 

5 5 5 5 5 
2 2 2 DC £t 

15 5 5 5 cr oc cc oc 5 5 5 5 5 
oc oc oc oc oc 

Q O O C 0 C 0 C 0 C 0 C 0 
CVJCVICvjcvlcvlCvlCvlcvi 

I I I I I I I I 

5 5 5 5 5 5 5 5 
QCOCQCOCOCOCCCCC 

co 
0 
o 
Z 



APPENDIX B 

Groundwater Data 

DEN/RH1146/980510002.DOC 



c 
13 

o 

£ E 

TJ 
" is 
y TJ 
O c 

CA 

0) CO 
O CO 
iz a 
CD _ 

Q . CO 

i f 
— co 
J= c 
Q. < 

0> 
O ) 
CO 
k_ 
0) > 
< 

O C 3 8 O O G O O O O 0 O O O O O O C 3 O ( 3 O O O O O O O O O O O ( 5 

O I O O O O L O O O O O O I O L O O O C M O O O O O O O 
O O T - O O O O O O I - O C M O O I - O O O I O O O C O O 
O O O O O O C M O C O O O O O C \ J O O O O O L O - - - O C \ J 

L O O O O O O O O O 
O T - O O C D O O O O 
O O C M O C M O O O O 

I - O O I - I - O O T - I - O T - O O O O C 0 T - O O O O O O O O O O - > - T - I - I -

i - o o 

d - q o 
d 

LO O 

9 d 
O LO 

( V . 

i n o Cvl 
o 
o o 

CO 

LO i n o o o 
LO 
IV-

0 < < < 0 < O J O < < O J O O ) < 0 < N 
9 Z Z Z 9 Z 9 Q 9 Z Z Q 9 """ — 

o o o co o o co 
CO CO •>- o 
CM CM T- T-

•<t 2 ° Z 1 0 Q rt d d d co 
< J O < < 0 0 0 0 < 0 < 
Z Q t ' Z Z 0 0 0 * Z 0 Z 

co T— Tt d d co T~ 
05 LO CM f -

CO i -

• m 
s o o 
CO LO LO 
O ui N 

LO CO 
1- CM 

Q O p, O l f l O Ol ̂  
C Q r v C D d d L o d C Q 

T - LO CJ> 
T— T— CO 

r t d m r r d - m - d -
T " T - T f 

Q Q 
CQ OD 

O S i o 
O " N 

d m d 
LO 
CM 

- 1 < 
g Q g Q g Q 9 m 9 m 9 m 

i n o t v . 
CM ^ - i -

o S o co Q 
d 0 1 3 CM d 1 0 

-" < < a Q 
CD CQ 

tv. O a a 
CQ m 

to o o o o co,o 
CM I O LO I O O CD O 

cvi CM CM CM d. . to tri 
CO OO T t O CM LO 

CO i - I O T t 
CM 

o o o O 2; o 
o o o o Z o Z 
o o o 
CO O CO 

CO i -

CM CO 

° o •* O 9 CM 
d 0 0 d 
CO 
CM 

< o r i o ^ O L o < r v . d o Z o 9 ° 9 o ° 2 ° 9 o 
d * 1 1 c i 1 0 d o d od 
CO T t CO i -
CM T - i -

2 m 
o < 
CO Z 

CO 
P P O O O O Z C J J Z o ^ a> tv. o 

CO " f - O C 0 - _ „ 

00 O CO 
CO i -

co O n M O O n O n O O O 
OST-OO£JO£}OOO 
d 0 * d r d m d m d d d d 
T - IO i- CO LO r t 
CM CM T- T- CO 

uu n O CM -rt u 

o 9 o co S 9 o m CQ m d ^ m CM 

O 00 o 
LO O CM 

d 
" " o o o ^ o c o o 
m m c o d d m d c o d 

t v . LO CD r v CJ5 
tv . r - CM i -

CM 

o < < o o 
O 2 Z o o 
d d d 
CO CO CO 
CM CM CM 

8 ° 
d 
o 

CD 
O % O r t < O O 
O Z O T - Z o r t 
d d d cd d 
CM LO i -
i - r t 

O 
CM 

CD 
O CO o 
LO O r t 

< < 
T - - i - O i -

o o o o o _ o 
o o o o o o o 

OJ CO CM CO 00 CM 
CO T— f v IV. 

CM 

tz 
o 

JO 

e to 
< < CD 

E 3 E 

§ C CO CD 3 
P .2 o -c c: •o o JO o o 
nt ce co JZ JZ 

CD 
tz 
CD 
N 
c 
CD 
CD 
J Z 

• K CD 
CO 

o 

m o o o o o u i i j 

T J 

O CD 

E 
3 

'co 
CD 
c 
O ) 
CO 

» 5 = to 
I 2 z 2 E 

CO CO C C _ © 3 

g€ .ie e 28 I i s i l ^ l 
O f f l C 0 * = . t = > < j Z O C 0 S O O 3 3 
S S Z Z Z O Q . Q . U ( 0 ( 0 a ) C 0 C 0 

£ 
3 

O CO 

" g 
CD 

CD 

c 
O ) — 

CO > « 
c O X 
CD 
3 CO CO — 
O O O 
I— I— I— 

01 
cn 
ca 

0 -

05 

~5 *-
CO 
CD t 
CC _J 
t v C 
05 g 

2 o 
_ CD 

£Z CO 
O Q 

I I 
Q.-B 
CO ® .§ 5 
JJ O 
•o <2 
O CD 
£ II 
2 Q 

ca OQ 

= CO 
CO c 

>• o 
> N 

c - J 
CD Q -

T J < 
CO Z 

CD .E 
c £ 

i f 
Q 1 
z ^ i z 
Q 2 

CD 

> 
LU 
CJJ 

tz 

ci 
E 
CO 

CO CO 
H 
6J 
t z 
o 

TJ 
CO 

TJ 
T J = 
CO o 
N C 

— 
CO o 

< i 11 
II II 
< CO 

c 
g 

' to 
CO 

E 
E 
o 
o 
c 
o 
o 

CO CO 

IB 
tz t-
a> CD 
— 
TJ Cfl 

r l 5 

3 o 
11 & 

to 
o 
o 
o 
LO 
o 
o 
oo 

§ 
o 
CO 
Q 

UJ 
Q 



c 
3 

o -
£ E OJ •= 

X J 

a c 
5 2 

CO 

to 

CO 

3 
o 
cy) 

c 
CO a 
E 
o 
u 

0) CO 

p a 
i ; a 
a> _ a. co 

l i 
— CO 
J= C 

a. < 

o o o o o o o o o u o c o o o o o o o o o o o o o o o o o o o o 

T - O O i - T - O O 

W C / > C / ) C / 3 W W C O C / ) W W 

2 Z 2 Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z 2 2 2 2 2 2 2 2 2 2 Z 

<D 
CO g> 
CO 2 
CO <u 

> 
< 

co 
o m d m 

o 
co 

L O O O O I O O O O O O I O I O O O C M O O O O O O O I O O 
O T — O O O O O O T — O C \ J O O T — O O O L O O O C O O O T — 
O O O O O C M O L O O O O O C M O O O O O l O i - O C M O O 

o o o o o o o 
o o IO o o o o 
CM O CM O O O O 

CM O i - O O O O C 0 T - O O O O O O O O O O I - T - - ^ I -

o o o 
T ^ d 
O T -

o 
d 

tn o 
9 d 
o in 

tv . 

CO 

o 
CM O 

8 8 
o 

LO LO 
o o 
d d o 

LO 
tv . 

o m c 5 m d 
O CJ) CO 
co 

CM O CM 

o o m y y oi y 
I s* LO CM* CM" 
I— CO CM 

CD 1 -

O n l f l n O n o 
o 9 o 9 o 9 o 
d d d Is-
o o CO 
CO CO 

g Q D Q D g S 

I s - CM is 
CO CO O n n ° ° ° o o ° o 

o o o 9 9 o 9 
LO d d CM" 
co co co 

CD i -

o g o g o S o " 
d m d m d m c i c o 

- O 
CO CO T -

co 

CO CO 

o m CD 
CO O CM 

m co S ° O o o ° o 
o o 9 9 co 9 
© © co 
CO CM 
CO 1 -

o co o n o 

§ § § § § § § 
I s - I s - o 
CM CM T -

m 

o < < 7=i 
o Z z Q o 
d 
co 

O § O O g O 
9 CD m 9 ro 
CO 

< •=} < 

O CM 
O CO 

co d 
CO 

O Q D g Q ? g § Q Q g g g D Q Q D 

T - CO O CM 

co 
CM 

° S ° z S g z 9 ^ z g 2 

CO CD 

o CO o 
t -J CD O r j -

i - O 

co 
co 

< < Q O O Q Q Q Q 

O CM 
O O O 

oi d d 
co oo CM 

CO T -

CD 

i C 5 ID 3 ID 
I I § s i E -o .y -e o s p 
CO CO CO J Z JZ £ 

< < S c D i l i O O O O O L U ± j 

T J 
C CO 
O CD 

Ji: co 
CO - t i 

(1) 

3 CO ~ 

e £ o _ t : i ; > , o i v : j i > T j 

2 S Z Z Z O Q . Q . C 0 C 0 C 0 

•— •— rn 
2 Z 3 
cf cf ,_ o 
CD co „ J— 

O O """° <° 

CO CO CO CO 

c 
o 

JD 
J w 

CO 
o 
o co 

" g 
CD 

» - T J TJ CO 2 
•— **— M— 
O 3 3 
CO CO CO 

CO 
_3 m re 
o o o 

O - Q - L T - C J - O - L J - C L Q - Q - C L O - C L C L 

3 3 D 3 3 3 3 3 3 3 3 3 Z ) 3 3 3 3 3 3 3 Z ) 3 - - J 3 3 3 3 3 3 3 3 3 

C M C M C M C M C \ I C \ I C M C M C \ I C M C M C M C M C M C M C M C N J C M C M C M C M C M C M C M C M C 
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 O O O O O O 
• l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 

o 
CM 
CD 
CD 
CO 

C L 

"5 
CO ' F 
CO fc 
DC _ l 
I s - c 
CD O 
2 "6 
o 2 
o Q 

11 
co ® 
E 5 
3 o 
TJ £ 
o co 

£ II 
® —I 
5 o 

CO CO 

= co 
co c 
> o 
> N 
c -J 
co 0-
=6 < 

CO z 
C5 .£ 
c £ 
15 

n 
o 2 

c 
CO > 
UJ 
cn 
c 

*Q-

E 
CO 
CO 

CD 

H 
6> 
c 
o 

T J 
CD 

T J 
T J = 
CO O 
N C 
>» — 
Cfl o 

II II 

< CO 

c 
o 
'co 
CO 

'E 
E 
o 
O 

c 
o 
O 

CD cfl 

?c5 
C i_ 
CO CO 

T J W 

2 5 
2 II 
3 o 11 H o. o 
3 5 

X cb o o o 
LO 
o 
o 
00 

§ 
o 
CO 

o 
LLI 
a 



•g CD 

£ E 

E 
3 

—-
O CO 
5 Q 
o> _ 
a. co 
co .2 

— CO 
JZ c 
D_ < 

t D o o o o o o o o o o o o o o o a o o o o o o o u o o o o o o o 

O L O O O O L O O O O O O L O L O O O C M O O O O O O O L O O O O O O O O O 
O O ^ O O O O O O - i - O C M O O i - O O O W O O C O O O - i - O O L O O O O O 
O O O O O O C M O l O O O O O C M O O O O O l O i - O C M O O C M O C M O O O O 

o • I - O O I - I - O O T - C M O - I - O O 

CU 
O ) 
CO 
h . 
CD > < 

Q . 
3 

o 
t -

w c f l c o c o c T j c r j c o c o c y j c o w O T W 

z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z 

8 Q ° Q g D D Q g Q Q 
~ ^ d m m m ^ j c o c Q 

O O . C O - t - O O O O O O O O O O - r -
O t - — 

O O O i -

. T - O 
O i -

O 

d 
o 

o to 
[ V . 

LO 
o 

Cvl 
o 
o o 

CO 

LO LO 

o o o 
LO 
|v . 

CO 

r f 
r f 

CM 

o 

m CO 
r f 

5 o r< LO o T -
8 LO. g **. 9 -
O CM O O CM 0 o 

CO 

o o o o 

d TJ-
 m m rv" d LO 

i - CM I O O 
LO CO 

CM 

_ _ » O 
CO CD ^ CO 

CD 
r f 
r f 

m m m c o ; 5 c a o 
o o o o 
CM O r f 

CD CO 
i— O CO 

CD CD O O CO 
0 ) 0 0 ) 
r f r t 

CM 

CO CO CO 

g Q ° Q g D g D g Q O g O g Q $2 § O 9 g - g g O g g O 
9 C O o . m 9 m 9 a j o C D C Q 9 . m 9 C Q 9 m J co ^ § § m co § 
r t r t - r - O r f 9 CD i - C O 
r f T f CM T— o r f t o 

g g o o g o 9 9 m m 9 m 

O 0) i -
r f 
CM 

8 3 ? 
d m d 
5 

o g o g a g D o g o g o o g o 
co 9 CD 9 m 9 m m 9 co 9 m CO 9 CQ 

r f CM 0 ) r f O 
r f CM 0 ) CM 

r? 5 
d m 

LO o 8 Q-Q g g g o Q a o 
m 5 m m d d d m m m m 

i - fv O 0) 
IO CO 

CM 

O < < 

O z z 
d 
rf 
rf 

£ d m d 
* t 
rf 

w />, c j 

o Q o 
d m d 
o o 
CM O 

— I —' <C 

o o z 
CD CD 

go 
d m 

rf 

< O < CO 
Z o 2 -<t 

d d 
rf 
CM 

n C O ^ o $ $ o o O n r\ o CJ CM o o 2 z o o o y tJ 
CD CO O r f 

O 
d d 
CD o 
r t CO 

CM 

CD CO CM CO 

< < 

E 
CO 3 

T J 

E _ 
.2 E ^ 0 

p 3 o — t 

•o -e o o 
CO CO CO J Z J Z 

CD 
c 
CO 
N 
c 
CD 
CD >. 
JZ 

T J 
C CO 
O CD 

m m t c o o o o o i u i j 

z z z z z z 

•s 3 
CO — 

CO & £ 
E z z 

cr c 
3 CO 
O JZ »— ' 
CO CD 

I E 
' r n 3 

« c c r " 
JZ co co £ -E. co 

C 0 . * ; . t ; > < J Z O C D = O O 3 3 
Z Z Z O U C C Q C O C O C O C O C O 

CD CO 
TO 2 

c 
o 

JD 
CO 
O 
o to 
c g 

s | 
CD 
3 CO CO 

o o o 

z z z z z z z z z z z z z z z z z z z z 
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 o o o o o o 

C O C O C 0 C O C 0 C 0 C 0 C 0 C 0 C O C O C O C 0 C 0 C O C 0 C 0 C O C O C O C 0 C 0 C O C O C O C O C 0 C 0 C O C 0 C O C 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 O O O O O O O 

l l l l l l l l l l l l l l l l l i l l l l l l l l l l l l l l 

o 
CO 
CO 
O) 
CO 

a. 

_co 
"5 * : 
to 7= 
CD .£ 
t r _ i 
r-v c 
o o 
2 'o = 
o 
" CO > 

.2 a £ 

•s-gj 
cu J - -a 
Q. ±= CO 

J 2 5 
T J . $ O 
O CO 

CD > 
LU 
cn 
c 
"5. 
E 
CO 
CO 
E 

CJ) 

2 3 
o c 

l T J 
fV i" 
° - TJ 
< TJ 2 
Z CD O 

.E 

c 
o 
'to 
CO 

'E 
E 
o 
O 

c 
o 
O 

£ II " 
® _j g 
I D S 

co c a o 

CD 

5 z 5 

M " 1 1 

" < CO 

z z 

CD co 

5o 
CO CD — *—1 

T J CO 

g » 
o 

II o 

o- 2 

co 

co 
o 
o 
o 
LO 
o 
o 
oo 
CD £5 
o 

CO 
O 

LU 
Q 



E 
3 

U CQ 

O CO 
£ O co _ a. ra 

7Z (0 
£ C 

a < 

o 

£ E 
0) .!= 

0) 
O) 

co 
a> 
> 
< 

a 
3 

s 
a 
co 

5 

o o o o o o o o o o 

O LO o o o 
o o •>- o o 
o o o o o 
*-" d d •>-: 

I O o o o O o LO LO o o CM o o o o o o o I O o o o o o o o o 
o o o o T— o CM o o O o o LO o o CO o o o o LO o o o o 
o CM q LO o q o o CM o O o q o LO o CM o o CM o CM o o o q 
d d CM d i - d d d d q 00 T - ' d d d d d d d d d d 1 - " T - ' i — 

o o o 
T i-" d o 

d 

io o 
9 d 
O LO 

I s -

CM 
O 
O O 

CO 

LO LO 
O O 

d d 
o 
io 
I s -

co to 
Z Z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z 

r f 
o 
o S c o g L O g N - O L O y g O 9 O 

C M m d m C M m c M O r v m m ^ m < 0 0 0 

5 0 0 !? ^ d 

O CO t o ̂  CO O) o 
o co, o T - . O LO 
LO LO d CM d d 
LO i - CM 
OJ 
CO 

Q Q 
CQ CO 

o o LO •pi 7 i o o 
o o CM 9 9 LO CM 
If) c i N 
CM LO LO 
CO CM 

CM 
r t O 9 

d m d 
00 
CO 

o 
CQ 

O ^ O ^ J ^ h - ^ O r - . 

T - CD CM 
T— r t 

O o CD 7=\ 
o o o 9 
d LO d 
O T-
LO 
CO 

< r t O 
Z O O 

O CM 
CM 

r< o o - o 
CO m 0 0 

o o 
i - o 
CM CM 

,—, — I -—I — I — 1 

§ Q 'Q-Q Q 

d OQ CQ CQ CO 
CO 

|s's"s 
o 
r t 

8 5 a 
d m § m 

o o 
rt T-

§ § § 9 
CD 
r t 

CQ 
O T -

O O c< O 
CM 9 o 

o o 
LO 

. _ _ r l I 1 o - i - o ^ ? c o o o > = ; > = i o 
o o o 9 9 a j i - o 9 9 o < 3 o 9 9 o 
g d o>" m m — ^ ^ f f l m ^ ^ ^ m c D CO 

CM 
o o 
CO o 
CM CM 

CO 

Q £ Q 
CO CQ 

d CD 

co 

P Q g Q Q O Q 9 CM ̂ O O 

CO 
O LJ U o 

g m CQ 9 
i n 
r t 

CQ 
_ CM >i-o-o ̂ ^ O L n o ^ ^ o o o r i r i ^ o 
O T - 9 O O 9 9 O O O 9 9 O < 3 O 9 9 9 C M 
r t d m d c M ' ^ m C M d d C Q m d d d m m C Q ^ 
r - O r - CM O O CO 

CO r t CO 
CO -r-

O < < ^ 

8 z z Q 
d m d 
CO CO 
r t r t 

O < 
O z 

o 5 1 o < 
o 9 o 
LO m o 
r t CD 

r t 

2 9 
CQ 

< O I s - < 
Z CM O Z 

cd d 
m m -

CM 

t o < < o o o 
T— o ^ ^ o o o 
O N d d co 

•t- i - O I s -
r t CO 

CO CO CO 

CD 
CD 

« 8 
< < 

CD 

E g 
3 N 

CO c 

c E ,_ 
o 3 £ 

•£ E .2 = -
co -o o -e o 

CO CD 

° ~ - _ 
TJ 

— —̂ ,T ^ — •— — r~ rrt 
C 0 O . y c 0 C 0 C 0 J = J = £ o c D 

m m i i i o o o o o u i i j 

E 

CD 
C 
CD 
N 
C 
CD 
CO 

C CD 

.2 CD 
CO C 
CD CO 
C O) 
O) C 
CO CO 

c c 
3 CO 
O j r 
CD *CD 

_ z z z z z z z z z z z z z z z z 
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q D Q 

CD 

"CO 
CD 

le
n
 

z 
CO cf 

j = CD 

j z 
Q . ro

g
 

CO 

• 
z z 
z z 
5 
Q Q 

o 2 
So. ' " 
o co S 
>> o iS 
>< JZ o 

O D . D . 

£ 
3 
C 
CD 
_ - J 5 O 3 

CO CO CO CO C/3 

w I CO jB 
CD ~ TJ CO 
> TJ = 

CD 
CD C 
TJ CD 
te J3 
3 O 

CO I -

c 
o 

JO 
1— 
CC 
o 
O CO 
c g 
o x 
H 2 
o o 

H- y-

z z z z z z z z z 
Q Q Q Q Q Q Q Q Q 

r t r t r t r t r t r t r t r t r t r t r t r t r t r t r t r t r t r t r t r t . . . . . . , 
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 

r t r t r f r t r t r t r t r t 
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 O O 

i l l i l l i l i i 5 5 1 l ^ 5 5 5 5 5 5 5 5 5 5 5 5 5 

5 5 
Q Q 

r t r t 
O O 
• I 

5 5 

5 5 
Q Q 

O o 
I • 

5 5 

O 
r f 
CD 
D) 
CO 
CL 

W 
3 « -
CO F 
CD t 
CC _J 
I s - c 
o> g 

2 o 
0 2 
O Q 

l l 
co « 

c 
CD 
> 

UJ 
O) 
c 
•fi 
E 
CO 

CO 

c 
g 
'co 
CO 
'E 
£ 
0 
O 

= CD 

> N 

OJ 
c 
O 

Z s O .£ 3 , -

J § 5 < ± 
E 5 

g 
TJ ® 
O CQ 

£ II 
« _ J 
S Q 

CO CQ 

c 

0 
Q 
II 

Z 

5 
Q 

TJ 
CD 

TJ 
TJ = 
CD O 
N C 
>» 
CO 

II II 
< CO 

c 
o 

o 
0 "CO 

IB 
C !_ 
CD CD 

•~ •*—' 
2 5 2 .« 3 O II O 0 . O 3 5 

co 
o 
o 
o 
LO 
o 
o 
co 
cn 

co 
O 

LLI 
Q 



o 
£ E 
0) ~ 

E 
3 
0) CS 
o re 
iz Q 
v _ 

O. CO 
co .2 

— CO 
J= c 
o. < 

O O O O O O O O O O O O 

l O O O O L O O O O O O L O l O O O C V I O O O O O O O l O O O O O O O O O 
O - ^ O O O O O O r - O C M O O i - O O O l O O O C O O O i - O O l O O O O O 

O O O O O O C V J O I O O O O O C V J O O O O O L O T - O C V J O O C V J O C V J O O O O 

i - O O i - i - O O i - C M O 

CD 
O l 
CO 
k . 
cu > < 

(5 

o o o o O O T - O O O O O O O O O O I - T - 7 - I -

o o o 
T i - " O 
O 1 -

o 
d 

LO O 

9 d 
O LO 

rv. 

LO 

o 
CVI 
o 
o o 

CO 

LO LO 
o o 
d d 

o 
LO 

< < _ I O < 0 — I O < — I C O 
Z 2 Q ° Z ° Q ° Z Q ? ! mo rv. m tv. m 9 

CO CO CO o 
CVJ 

< 0 _ J < — I — I C O — l < _ I O < < 0 0 0 — l — l _ l _ I 
Z O Q Z Q Q O > Q Z Q C O Z 2 O O O Q Q O Q 

c o m CQ m o CD m T- l o o c o m m m m 
T - r f LO CO 

x~ LO 
o o 
d o m 

g o £ a 
CVJ 00 
CVJ 

i r \ — 1 — 1 — 1 — I . — , — I — ' «—. —» m — 1 

£ a o o o g a o g o $ 2 o 
^ m m m m ^ m m ^ m ^ m 
co i - cvj T~ 

N i O f l O i - n O O O n 
r v © 

iri d 
( M o y i f l o i n y u S Q 

d m ^ d rv 0 0 m ^ m 

LO O ) o 
T -

O g Q o o o 9 o _ 
d d d d cci 
cvj cvj rv 
CVJ CVJ 

§ 0 0 0 0 
m d m co m co 

CO 

g O O O Q ^ O t o 
^ m m m m ^ m ^ 

r | - O r - p ; o O O o ^ O ? v 
o c v i o " o o o 9 S o 9 
d r- d co d d . m m cvi m 

r r O T -
LO T -

O n i f ) ^ 

cvj 
oa 

o o o o g -
• m ^ m ^ ai m to co ^ co m m m 9 

J CO CO T -
o 
CM 
CVJ 

o o o o OJ a z o n S S o o o S S o i i , 
m -~ m.m ^ m m • m 

Q 
o o o 
LO rv. o 

TT T— 

g o g o g o g o g m 9 m 9 m 9 m 

CO CO O) 
cvj cvj 

g O O O O g 9 co m m m 9 o o g o 
co m z- m 

O n C O n O n n O O O n n n n cvi Q co 9 o 9 9 o o o 9 9 9 9 m ,^ m _: m m to* Q - O m m 
l f l 01 T" 

r * r -

i - ~ i - ™ I O ™ •>-
CVJ 

• ^ z i Q g z g S g z S o S g S ^ o ^ g o ^ S g ^ ^ g g g - o o o o < < 
m m m m m m m ^ c o 

r l - O O 
LO O T -

LO i -

CO CD 

J2 co 

CD 

E g 
3 N 
•cz c 

CD 

as c 

o 3 E 
J O c 3 

CD 

CO CD 3 

co -g o -a o g 

CD 
C 
CD 
N 
C 
CD 
CO •>-
J Z ^ S 2 c o c 5 . y c o c o c o v , ^ ^ 

< < m m m o o o o o u j j = _ i ' S 
co 

CO ± i 
CD ~ -v. 

& cz J? 
3 CO ~ P sz sz >- -s; a. iz t. 

co 
3 
i 

O 
SZ 

o o 
CO . t± . * : 

2 2 

?2 CL S ~ 

m m m m 

c 
o 

J 3 . 
CO 
O 
o CO 

•p ffl 
CD 

o > CO 
>. o . 
X JZ o 

O o_ o_ 

E 
3 

CD 

co "2 
- ~ < D = 0 0 3 3 

CO CO CO CO CO CD 

c 
O ) - 5 

CD i r > > 
C O X 

co ca 
o o 

C L r j . Q . D . O - Q . Q . Q . Q . Q . Q . 0 . 0 
D 3 D D 

c i . r j - r j . r j . LL r j -CL . r j .Q .Q .OLCLQ.D-0 . o- a. a. o. 

L O L O I O I O I O L O U - I I O I O I O L O I O L O I O I O I O I O I O I O L O I O L O L O L O L O L O I O L O I O L O L O L 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 O O O O O O O 

o 
LO 
CD 
O) 
ca 
a. 

w 
- c 

CD > 
UJ 
O ) 

t z 

"5. 
E 
CO 
CO 

CO F 
CD C 

Ct J J 
I-V c a> o 
2 o 
o 2 
a co 
o o 

CD J2 

CO <£ 

cz 
o 
"co 
co 
'E 
E 
o 
O 

= CD 

*•> ° 

O ) 
c 
o 

r= CD <= 3.— c •-
- 2 ^ • = — C D ® 

E 5 
JJ o 
-o ® o m 
£ II 
® _ i 
2 o 

as m o -= 

XJ 
CD 

X J 

X J = 
CD O 
N C >. — 
CO o 

< E 
I ? 
II II 

< CO 

c 
o 
O 

! o 
c >-
CD CD 

X J "co 

5 5 
2 II 
"3 o 

11 ^ 

H 

X 
cd 
o 
o 
o 
t o 
o 
o 
co 

§ 
o 

ca 
o 
—" 
z 
LU 
a 



c 
3 

o «U 

£ I 

E 
3 
CD CQ 
p CQ 
£ Q 
CD _ 
CL CO 

*f 
= CO 
J= c 
0 . < 

O O O O O O O O O O O 

_ L n o o o L O O o o o o i o m o o c v i o o o o o o o 
O O i - O O O O O O ' - O C M O O ' - O O O l O O O C O O 

O O J O L O O O O O C M O O O O O L O T - O C V J 
d o d P o D ^ d o o o d o d d d 

o -r-

o o o o o 
T-' d d 1-" i - - d d 

CD 
O ) 
co 

5 
< 

D. 
3 
O 
k . 

o 

CD 

I- - CM d 1-" d 

W O O O O O O O O 
O i - O O L O O O O O 
O O C M O C M O O O O 

o o o 
-F d 

o 
d 

mo io 
9 d 9 
O IO o 

tv 

CM 
O 
O O 

CO 

io i n o o 
d d 

o o 
in CM 
(v. CD 

< < < o < o _J 
Z Z Z 9 Z 9 O 

0 < < J < 0 O T < 0 < J _ J < j - 0 < < 0 0 0 - J < 0 < 
O 2 2 0 - 2 0 ' ^ Z 0 2 0 0 2 C ^ 0 2 2 0 0 0 C ~ J 2 ° - Z 

d d to 6 co crid d coco dc\i 6 ci <-' co rv.' 
o m CM c o o o o CM T-

i - rv. r f r f rv 
CM i -

CM o o o 
O CM O LO 
d co d r-v 

io o> 
o io 

° 8 CO 
8 3 
•<f 

O co n 
o T - 8 
LO CM 
CD 
O ) 
CM 

in w ffl s o O w n oio « n 
CM cn o co o .in tJ co T- tv. cJ CJ 
T f ' d g o i d d m - d - toto 

O O 
LO O 

io rv. 
CM CM 

0 ) 0 0 . r-v o 
O r- O) 

rv. i n CD 
LO CM r f 

in co 
CM 

o o 
rf d 
o o 
in 

0 C M 0 $ 0 n O n O n $ 0 ? i 
O O C M 2 o Q o Q o Q 2 T f C J 
d d CM o d d ^ m 

rv. rv. co ro 
O) CD - i— CO 

o c A i o < O n O n O n * o f i 
o o o Z o 9 o 9 o H 2 < - » 9 
o o o i o d d ^ m 

co co i - o 
LO LO CM i -

O CM p ! < < 

r f 
0 L U L U Q i _ U J U U O O C O O J m 

r f O r f r -
LO LO 

CM 

L O i n o < f f l n S T - o p l p ! o o O n $ o $ 
CO O Q . Z . r f S c O i - l o y S o O o S Z o Z 

d g oj- d G U : d - m m ~ - - m en­
co 

o o o 
rv. o r f 
LO LO 

CM 

CO 

o CM O o o _ i 
/-V o 

o O r f o o CJ o d d r f d d CD d 
r f O r f CO 
CO O CO CM 

CO 
"r" 

O < < o o < o 
O z z o o Z o d d d d LO O LO CO 
LO •<- LO CM 

0) 

p; o o ° o o - o ° o <=> o C 1 O H O C M 9 O O S O O co o m d 
o o 

o 
LO 

CM 

— v - i — 
CO „ • - c o 

f v . T— 
LO 

f ) n n M O n r t O O 

o o d m m d ^ m m d d 
o o 
LO CO 

CO o 
CO O) 

CM 

o o o o o 
o o o o o 
co co d •>-" d 
LO O T - o 

O LO 
O) r f 

CM 

A o < o o < 
CJ o Z o CM 2 
m d d co 

O CO 
rf O) 

O O < 
O T - z 
CO y— 
CO 

< d d -5 r\ r-i 59 co o *S ^ o o o o o o o 

o 
CM 

CO CO o o o 
o o CO 
CM O r f 
CO N 

CO 

CD -.—' 
CO 

CD C 
C O 
CD JO 

CZ *0 
CD . 9 

CD 

§ P 2 CD 3 
• - E S XJ C 
P 3 O -c t 
-o ^ -e O O 
CO CO CO JZ JZ 

CD 
c 
CD 
N 
C 
CD 

m 

(0 .-t; 

Ml 
< < c o c o m o c 3 o o o i i j j = 

X J 

O CD 

E 
3 
'co 
CD 
cz 
O ) 
CO 

c? c 

CD 
LZ 
0) 
CO c ' f o - j f c 

m < n " * . « . t ; X j Z 0 C D = 0 0 3 3 0 
^ O C u C L C O C O C O C O C O C O r -

CO 

z 

CD 

i i l S 

O O O 
o d d 
o in o 
o tv- CO 
*- in 

o 
JD i _ 
CO 
O 
o CO 
c g 
£> ffl 
O) — 

(1) i - > 
tz O X 
<D 
3 

CO CO 
O O 

Z Z Z Z Z Z Z z z z z z z z z z z z z 

C D C D C D C D C D C D C D C O C O C O C D C D t O t D C O C O C D C D C O C O C O C D C D C D C D C O C O C O C D C O C O C 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 o o o o o o o 
I I I I I I I I I I I I I I I 

" 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 ^ 

o 
CO 
CD 
O) 
ra 
CL­

CO -.—' 
3 « -
CO ' F 
CD 1= 
CC Zi 
|v- C 
O ) O 

2 o 
O S 
O Q 

i i 
co a) 

= CD 

<•> 5 
*"»- o 
> N 

cz 
CD ._> 
UJ 
O) 

.tz 
"5. 
E 
co 
CO 

O ) 
c 
o 

»; 5 ' - - ' •= -J * CD CD 
E 5 

XJ £ 
O CO 
£ II 
«2 —t 
5 Q 

CO CO 

X J 
CD 

X J 
X J = 
CD O 
N — 

>< 
CO 

n 
II II 

< CO 

c 
O 
'to 
CO 

E 
E o 
o 

c 
o 
o 

O CO 

IB 
CD CD 

'— 
X J CO 

2 " 
r> o 

CO _! 
X 
to 
o 
o 
o 
LO 
o 
o 
CO 
O j 
o 
o 

co 
Q 

111 
Q 



c 
3 

o w ~ 
£ E 
<u •= 

E 
3 

i i <s 
p CB .te Q v _ 

a. ca 

i i 
— cs 
if 5 

O O O O O O O O O O O 
_ 5 5 r 5 5 5 5 5 5 5 3 5 5 5 5 5 3 D - 5 5 5 5 5 5 5 - S 5 - S 5 = > 5 Z l 

O L O O O O I O O O O O O L O I O O O C M O O O O O O O I O O O O O O O O O 
O O T - O O O O O O T - O C M O O - « - O O O I O O O C O O O ' ' - © 0 1 0 0 0 0 0 
o o o q o o c M q i q q q q q c M ^ o o o o i n T ^ q c M o q c v j o c M O o o q 

d d ^ T ^ d d - r - ' c M d ^ d d d d 0 . c d T - ' d d d d d d d d d d ^ ^ T ^ T - ' 
O i -

co 
co E 
CO q> 

> 
< 

a 
3 
O 
C3 

O O O 
O 

O i -

o 
d 

in o 
LO 

LO 

o 
CM 
o 
o o 

CO 

LO LO 
o o 
d d 

o 
to 
tv. 

0 < < 0 0 < 0 — I O < — l r r < O 0 0 < O O 
q ^ z c o q ^ O Q P ' z Q ^ ^ 0 ' ^ 
d CM d cdcao i CQ d 
co co to to 
CM CM 

F ° 
i - d 

. _ i c o — J O < < O O O — i — i — i — i 
0 J ) Q Q q Q 0 2 Z 0 0 q Q Q Q Q 
O ^ C Q C Q c M C Q c d CO O O CO CQ CQ CO 
O) CM OJ CM r t 
CM CO -r-

n S O O 
O LO to o 

LO 
CM O rf CM 
r- tv. 
rt 

Q S 
CO 

to CO n 
_ CM LO g 

to CM d 
10 i -

LO O) CM 
CM O i-

•* ° 8 
d 

o W n ^ i f l t O n n O O O O n O n 
w o f J f J W ' - o " y i n i o i f ) i r i H > t " 
W * m m N O ^ t D m S N W N f f l ^ m 

CM CO r t i - r~ 
C0 l - CO r 

O n S O O n O n O p ; 
o ^ O h o S o g o g 
d m d r t d m o i m d m 

CO CO CO CM 
rv. r - T -

O O n O N n O O n n D N O 
o ^ g o o S o n S f J N ^ o 
L o d m w d m d N m m 6 6 w 

T- r f co 
T f 

Q Q _ _ 8 8 § 8 Q D D 
m m d d d d m m m 

CO CM 00 
i - f v T -

O p ^ l O O O ^ O o O 

o S o CM o y O " o 
CO CO CO 1 -
r f TT T -

o 
o m ° 

eo CM o o 
O T - o t o 
d S d co 

° . O) 
o i -

p J - S . r ~ - r t O - ^ ^ O O O ^ p ; 0 ? v 

m m c o d d m m d d © m m - m 

CO CM CO tv 
i - f v T-

O r t co O o 
o g O N O -
d m d r t d 0 3 

CO 
TT 

5 
rr' 
o> 

d m - d m . v ; d m 

00 T- i -

d L O m m c M d d m m d d d C M m £ Q C Q 

co CO CM t -
1 - 05 

O < < 

o 2 2 
d 
o 
co 

0 o < o p! 
01 O 2 o CJ 

' d - m d 
O Ol T -
CO CM 

LO 

O S ; O fv. 
O Z O CO 

co d 

o o < o < Q w w ^ 
O T- Z 
tv" d 

o Z Q Q 
d m m 

f v 

CO T - O 
O T - O 
CM d co 

co 

< < 

< < co co .a 

CO 
§ p CO CO 3 

C 3 o ~ E 

-o o -2 .2 2 
CO CO CO 

CO 
c 
CO 
N 
c 
CO 

co 
>» sz 

X CO 

TJ 

O CO 
o o m m o o o o o i u i j 

CO c c ,_ 9 
£ CD CD £, •£ 
g oi oi ® g-
o. 2 2 2 8 
to .t= x J Z o 
z z z O a. o. 

8 8 8 Q Q Q a 
o d d m m m m 

C O O N 
T - O l 1 -

c 
O 
JZ) 

i 

CO 
O 
o CO 

LZ 
CD 

•- 5 co JS CD CD 

co ~ TJ co .a v ^ Q W f f l 5 : T J ~ £ = 
- ~ C D - = 0 0 3 3 

CO CO CO CO CO CO 

c 

P -S 
CD i r 5» 
C O X 
CO — — 
3 « « 
O O O 

a O - 0 - C L C L L i - C L O - C L Q . O - Q . O - O - O - a . C ^ 

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 o o o o o o 
t I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

5 ^ ^ ^ 5 - > - > 5 - > 2 5 5 2 5 5 5 5 5 5 2 S 5 2 5 5 5 5 2 5 5 5 ^ 

o 
rv 
a> ra 
CO 
Q. 

3 »-
co c 
CD £ 

CC '3 
tv. c 
o> o 

o S 
o Q 

H 
CL £ 

CO » 

= CD 
CO C 

> N 

c 
CD > 
111 
Ol 
c 

"o. 
E 
CO 

CO 

Ol 
c 
o 

Jg m cz CLJ= c 
— 5 ' - ' • • = CD CO 
•= r- SZ rn -J= *s 

TJ 
CD 

TJ 
TJ . 2 
CD O 
N C 

c 
g 

'to 
co 

'E 
E 
o 
O 

c 
o 
O >. 

E «j 
i o 

-o ® 
O CQ 

S l l 

co CO 

•is co o 

CD 

z 5 

Q ? 

= <D 

z ? 
II II 

< CO 

CO CO 

C i -

TJ CO 

§! II 

3 O 

CO 
o o o 
to o o co gj o o 

co 

z 
LLI 
O 



c 

O ™-

£ E 

» JS 
O CQ 
£ Q 
cu _ 

0 - CO 

i i 
.— CO 
J= c 
0 . < 

CO 

O L O O O O I O O O O O O I O L O O O C M O O O O O O O I O O O O O O O O O 
o O ' - o o o o o o - r - o c M O O T - o o o u n o o c o o o T - o o L n o o o o 
O O O O O O C M O l i O O O O O C M O O O O O L O - i ^ O C M O O C M O C M O O O q 

d d i J c M d T - ' d d d d 9 d ' J d d d d d d d d d d ' r ^ T - : - r - ' i - ' 
o i -

i - o O i - T -

0) 
D ) 
CO 
k . 
CO 
> 
< 

a 
3 
O 
O 

o < < — i o < o _ I O < — l _ l < 0 _ J < — l — l i - — 1 < — I O < < 0 0 0 — J — l — l - J 
o Z Z Q O Z q Q O Z o a z O Q Z o a c o a Z Q r v . z z o o q a a o o 
O CQ o O CO T f C O C O T - CD C Q C Q O C Q CQ r - CO O O CO CO CO CQ 
O O O LO T- N O O 
CM CM r- CO CM 

O O O T-

- d 9 
O T- o 

O IO 
I s -

o 
d 

CM 
o 
o o 

CO 

LO IO 
o o 
d d 

o 
IO 
fv 

<=> S ° S o B 
d m d co d co 15 5 Q S Q 

cd d d 
io 

O O O O g a g o g o g a g 
d m d m d m d m d m m m m 

i - CO I O 
CM CM 

* * f - \ o C O ^ - , O C J > l O i — ° B , S c o £ ' - * 0 C 5 - > C 3 O CO CQ . CO 
o CO O i - o 

o o 
IO o 
r-v to 
CM 0 0 
CO r -

O O 
CO CO 

D Q Q D ° Q § 0 

m m m m £ m 9 9 
g o o 
• co co g g g o o- o o 

CO CM O ) 
CO T -

g o & o g o g o g o a o o g o § o a g o g ° g o o g g g o o g o 
o o o to t- 9 • ~ 
CM CM i - O 

rv. Tf co 
t o •>-

co 

o n co 
o £ o 
d m d 
O 
CM 

g O g O 
d m d m 

o o 
CM •>-

O r - f ? f 

o o s o 
co d d 
t o 

g o o o o g o 0 

C 0 C D O T - ^ O O O , ^ ( - V ( - V * " V , 

^ „ „ „ - ' „ o o - r f o y o o o y y y y 
co co m m ^ cq K d c M d m ^ d d m m m m 

fv co cn 
CO T " 

o 2 2 V. o 
d m d 
co co 
CM CM 

d y d 
d m T f 
o to 

CO CQ CO o 
CQ 

0 ) n » 0 0 $ $ 0 0 0 
t o " c » T - q Z Z o o q 
d t o d c v i Tf d d 

fv CM co 
CO y-

I B as . t ; 

<D 

E g 
3 N 

• C C 
CO CO 

I E 
CD 

CO CO 3 

E 2 g S E 
•o o € o 2 
CO CO CO J = J = 

CD 
N 
c 
CD 

CO 
" 5 H 
J = 

CT C 
3 " 
O 

co co £ -£ o i cn CD cx o o P> to 
L J - i _ i _ 

eo 

E 
3 >, o « a> § - 5 l - 2 £ 3 i 2 » 

< < t n Q j l l l O O O O O I U i j 5 2 2 2 2 Z 2 
J : O 
0 . Q_ 

CD = o O 3 3 
CO CO CO CO CO CO 

o o o o 
CO CO CO CO 

c 
O 

JO 
CO 
o 
O CO 
c g 
P "vT 

a) i > 
c O X 
ffl 
3 CO CO — *-< 1 

O O O 
I— 1— I— 

C3 a C3 a ers a cn Q o a cn o cs Q CJ*I a C3 o a o o C3 o C3 a o csi o C3 

z_z> izz> izz> zzrr> zzr> zzr> zzr> "rzz> ZZZ> "TZZ> "TZT_> "rrrr_> rrz=> ~r=z> zzr> zẑ  *zzr> rzzr> rrrrr_> rzz> tr=> "zz> "=zr> m> zz?=» ==;> "zẑ  

OTCD0JC7>CJJO)O;CT;CT>CJ^O;CJ;CT>O>0J0";C^ 

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 o o o o o o 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
5 5 5 5 5 5 5 5 5 5 5 ^ 

5 5 5 
5 5 5 

5 5 5 5 
5 5 5 5 

5 5 5 5 

CD 
O) 
CO 

0 -

•S2 
"5 
to •*= 
ffl £ 

fX _J 
tv c 
cr> o 

2 'o 
o B 

?I 
o . -£ 
co ® 
. t i ^ 
E g 

o 
T J ® o co 
•£ II 
® _ i 
5 o 

co CO 

CD 
c 
o 
N 
—I 
0. 
< 
Z 

c 
CO > 

U J 

O ) 

c 
"5. 
E 
CO 
CO 

O ) 
c 
o 

c 
o 
'to 
CO 

'E 
E 
o 
O 

c 
ffl 

T J 
CO 

O .£ 

o 
.£ O 
T J > . 
CD = • -

T J 

• 1 1 5 

T J ^ 
ffl O 
N C >.— 
CO " o 

^ 5 

I I 
I I I I 

< CO 

z z 

CD CO 

?c1 
c >-
CD CD .— 

T J CO 

s «• 
z> o 

s i 

co 

co 
o 
o 
o 
t o 
o 
o 
co 
cn 

& 
o 

co 

z 
LU 
Q 



o %-

£ 1 

E 
3 
0> (0 
p CO 
is Q 
0> _ 
CL CO 

. l i 

.— CO 
JZ c 
0- < 

o o o o o o o o ooo OOOOOOOOOOOOOOOOOOOOO 

O L o o o o L o o o o o o L n u n o o c M o o o o o o o 
O O T - O O O O O O I - O C M O O T - O O O I O O O C O O 
O O O O O O C M O L O O O O O C M O O O O O L O T - O C M 

I - O O T - T - O O - ' - C M O T -

0J 

CD C 
CO flj 

> < 

Q . 
3 

o 
o 

L O O O O O O O O O 
O - r - O O L O O O O O 
O O C M O C M O O O O 

O O O O . 00 

o 
O O O O O O O O O O i - T - T - t -

o o o 
T ^ d o 

d 

LO O 

9 d 
O LO 

LO 

o 
CM 
o 
o o 

CO 

LO LO 
o o 
d d 

o 
LO 
r v 

< < 7^ O < 

•sf 
CM 

CO 
d 0 0 0 3 r ^ 1 3 3 CM (TO CM 

1 -

o < < 
n z z 

g g g Q Q Q Q 
g g g m c o m c o 
CO CM LO 
1 - f x 1 " 

g Q g Q g 
g c o g c o g m 

CM CM 

Q 8 
t v 
LO 

o LO 
LO VO 
tv! d 
co 
CM 

rv 7=\ ° <M 0 0 

m c Q C D c d d § m m 

^ d 

Q Q $2 Q 
— CO 

T - C O I O T - - = ^ O O O O O O O 
l O O - ^ O y O l O l O C M f - J c o y 

^ d ( o d m d ^ s r i m o j f f l 

CM i - CO 
T - O T -

LO 

o 
Q 

o m d m 

CM 

o o o co 

s§s§s 
T f CO 
T - CM 

CO CQ CO 
CO 

O n O C O O 
C7> CJ T - O o 

o m m c Q r i m - * d c o m c Q 
Q Q g o o Q Q 8 Q 

CM O CO 
T - O 

° ^ ° m ° y o " o t t ) 
d m d c o d c o d c o d o -
CM CM CD CD 
CM CM i - CM 

O Q Q § Q § Q Q S O 
m m m ^ c o o c o m L - c Q 

d 
co 

g ; § D Q § 8 g o Q Q Q 
5 d ^ C Q C 0 g g § C 0 C 0 5 c 0 

W O N 
T - O T " 

d m g m g c o 
o 
CM 

O 
CM 

O O CM gg°-
—I —• —I-—. —• —> —• —I,—, 

t o O Q O § O O Q O ° 
d d m m m d m m m m T t 
CO I -

S 4 i ) O r n O o o o p I n n 
= i o o o o g o o o o 9 - 9 . 9 m ^ d ^ d m d d d L d m m m 

•»- r- co 
i - o> i -

g z z Q g z g Q g z Q Q Z r j Q z Q z S Q c o d ^ 
m 

| v . a> 
i - CM 

m co CO CO 
o 
CM 

O i O O ^ O O O O n n n 
D ) 0 * Z Z 0 0 0 - < S S S 

TJ- TT* d co d d d - m m m 

co o co 

CD 

£ o 
I c 
« 2 

CO 

< < 

E 
3 5 tz co 0 

I 3 O ? I 
•o 2 -S o o 
CO CO CO JZ JZ 

CD 

"C c co 
CO C D w w w _ « - W m 

m m m o o O O O L U j = _ j 
O CD 

5- . ® 

ir c 
3 CO 

2 _ 
CD CD 

CO .-tr 
1— w 

co ~ ro & ® cx K E v. 
£ oL £ S S8 s l % 

I E 
co .2 

Q . _ _ 
co . t ; . t s 

5 * 3 - T ) ffl 
- • _ , > "O : = 2 = 2= 
> < J Z 0 C D = 0 0 3 3 
OO-CLCOCOCOCOCOCO 

c 
o 

J 3 
l _ 

CO 

o 
o CO 

c g 
& c5 

CD i r > -
IZ O X 
CD 
2 2 2 
o o o 

>j— H - tr— 

C j _ 0 - C L C L C L Q - C L Q - C L a . O _ L V C L 

" 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

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 o o o o o o 

^ 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 " 

.— 
o 
o 
CD 
O) 
co 
0. 

CO 

3 — 
co 'E 
CD .£ 
tr _i 
r- c 
O) o 

en = 
T - o 
i i CD 
o O 

11 
o. £ 
CO <? 

= CD 
CD £Z 

> . O 
> N 

- c 
CD > 
LU 
ro 
tz 
"5. 
E 
ca 
CO 

CD 
£ 
O 

c 
o 
'co 
co 
E 
E 
O 

O 

c 
O 

O 

E 5 
o 

-a » o co 
£ it 
» _ i 
5 o 

co CO 

c 

o 
o 1 1 5 

T3 
CD 

T3 

X J = 
CD O 
N C >- — 

T 3 * ^ 
CO O 

< E 
2 5 
II II 

< CO 
2 Z 

CD CO 

Bo 
C v . 
CD a> 
x> to 
ro .. 
CL 11 

3 O 
11 £ 

co 
_ i 
X 
CO 
o 
o 
o 
LO 
o 
o 
CO 

I 
o 

ffl 

i 
LU 

o 



c 
3 

o 
£ E 
cu •= 

O O O O O O O O O O O O O o o o o o o o o 

l O O O O l O O O O O O L O L O O O C M O O O O O O O 
_ O t - O O O O O O i - O C M O O - ' - O O O W O O C O O 
O O O O O O C M O L O O O O O C M O O O O O L O - i - O C M 

E 
3 
a> re 
p re 
is Q 
CD _ 
a. re 

i i 
— re 

£5 

O) 
CB 
k -
CU 
> 
< 

T- O O T-

o o o 
1 — . T— CD 

O O ^ C M O i - O O O O j o 

L O O O O O O O O O 
O T - O O L O O O O O 
O O C v l O N O O O O 

c o i - o o o o o o o o o o i - i - i -

o 
d 

IO 
o 

O LO 

CM 
o o o 

CO 

IO LO 
o o 
d d 

o 
d 
LO 

o < 
O 2 
d o 
CO 
LO 

< o < O p j o 
Z o Z o 9 ° 

d 0 3 d 

< < 

o o 
CO 
LO 

T - CO 

O CM 
O CO 
•tf d 
CVJ 

z o 
d o 
LO 
Cvl 

< - J J < 
z Q Q z 

CO CO 

< < o o o 
o o " 
d d o o 
LO -tf 

A < o < 
O) 

CO o 
T- O 

O) 

O •>- o 
o o o 
o o in 
CD 

O CVJ O 
O O O 

d 6 iri 

1§ 
co 

id d co 
cvj o 
rn co 

LO CO LO CO o 
CM CVI i - CO O _ 

ai ^ o co « m m 

Q Q 55 $5 
o 

LO CM 
in co 

9 9 o o 
CM m m i d d d 
CM 0 ) 0 

•tf 

CM O O LO O 
CO O O CM O 

cd d id d 
in CM m 
m ro 
co CO 

- J < 

o 
o 
CM 

O CO 

o o in < —1 —1 —1 ™ 
^ Z Z Q Q Q ? 

• ^ CO CO CO Q • o 
o 

ia 
CM 
CO 

O 
CM 

O pj < 
d 0 3 L d 0 3 

o 
O) 

o o pj o < pi 
o co 9 o z 9 9 
tO ^ CQ d CO CQ 
CD CM 

0 ) 

in in 
CO T-" 
i -" d 

Q Q 
CQ CO 

o o s o $ o $ 
O O CO o Z O Z 
6 6 d ri CM 
0 ) 0 CM 
in co 

•tf 

Q D 8 8 Q D I 8 I 
CQ CO d d CQ CQ ^ 

CO O T -
00 CM 

•tf 

o c M o o o p J o p J o p i o o p ; o o p; 
o o o p o g q Q o g o q g o c q g 
o o o o o 

CM o in 
o in r-

co 
O) 

o o p : p : c M c o o p c p ; o o p : o o o o 
O O 9 9 C O C M O 9 9 C O 9 O O O O 

m m - - - m m o - d m o i d o j d 

CM 

o o 
co CM 
•tf co 

o o> 
CM o o 

O) CO 
•tf 

o o o 
in 
co 

o < < o o < o 
Z Z o o Z o 

d d d 
O CO o 
CM CO CM 
r-

O % O O 
O Z o 00 
o 
o 

= cz 

« s 
< < 

CD 
CO 

CD C 
r- ez o 
c o p 
•c c « 
CO CD . 9 

GQ CD CQ 

CD 

o 
o 
LO 

CD 
cz 
CD 
N 
c 
CD 

OQ 

§ C <S fl) 

•o !y -e o 2 > 
eo co to JZ JZ £ 
O O O O O UJ 

o i o $ o $ ? ! n ' - n o $ $ o o to n o o o 
o c o Z o Z L J j J t o t - o Z Z q o c o J J o o o 
i r i d d d o cd d d d d c o d 
•tf T- T - o o o -tf o 

CO 00 CD -r- -tf 
CO CO f~ 

tz o 
j g 
CO 
O 
o 
' c 
2 , CD O) — 

CD i r >> 

iz O X T3 
C CO 
O CD 

Si CD 
£5 <E 

3 ( H p 
P JZ 

C JZ 
I E 
•s; ZJ _ eo .=! 

CD CD O £ e X £ O CD .-= o 
5 5 Z Z Z O t L Q . C O W t O 

eo £ Sg 

•5 3 3 
Ui i f ) m 

CD 
3 CO CO 
O O O 

z z z z z z z z 

Q) 

5 

0 
o 

eo 
CL 

£ 
3 * -
co •£ 
® E 

tX _J 
I— c 
O) O 

o S 
O Q 

11 
co « 

= CD 
CD CZ 
•"> O 
> N 

c 
CD > 
LLI 
O) 

_C 

Q. 
E 
eo 
CO 

O) 
c 
O 

. t S ^ j z - ^ — CD ffl j — r - * L - fit 
E 5 
-J o 
XJ ® 
O CO 
£ 11 
® _ i 

CO CO 

XJ 
CD 

XJ 
XJ = 
CD O 
N 
>.— 
CO o 

0 ® 
z 5 
II II 

< CO 

z z 

c 
o 
'to 
eo 
'£ 
E 
0 
O 

c 
O 
O 
>» 

ffl CO 

?o 
c >-
CD ffl 

XJ CO 

S " 
r> o 

11 ^ 

co 
_ i 
X 
CD 
O 
O 
O 
10 
O 
O 
CO 
a 
c3 
o 

eo 
Q 

LLI 
Q 



£ £ 

O O O C ] O C J ( 5 0 ( ! ) 0 0 0 0 0 0 0 0 ( D O O U ( 5 0 0 0 0 0 ( 5 0 0 t 5 0 

o i o o o o i o o o o o o i o m 

O O r - O O O O O O i - O f M O 
o o o o p o c v j p i q p o p p 
^ d d d r d d ^ N d d d d d c i 

i n m 

o < 
O 2 
d 
oo 
i n 

co 

O) CO 
> 
< 

E 
3 
0) CO 
p co 
i : Q 
CD _ 

0 . CO 

— CO 

Q . 
< 

Q. 
3 
O 

C3 

O O C M O O O O O O O 
o i - o o o i o o o c o o 
C M O O O O O l O - ^ O C M 

o 

L O O O O O O O O O 
o - i - o o i n o o o o 
O O C M O C M O O O O 

00 O O O 
i n 

o o o o o o o O T - O T -
i n 

o o o 
T ^ d o 

d 

in o 
9 d 
o io 

r-v 

i n 
o 

CNJ 
O 
O 

o i n LO o o 

d p o d d 
CO d d LO tN 

t o 

^ O O ^ u n 

z o o z o S 
o o 
CM 00 
CD LO 

o m d 
CD CO 
T- LO 

o o < o o < o p | n n W r i o < < o o 
O ( O 2 O C M Z O " S S N 9 C M Z 2 O O 
d ^ d Cxi ^ ffi r f j CQ CD 
CO CO N 

o ?< o o o 
o " o o o 

d d i - - d d 
•tf O i - -tf •>- N 
CM IO i - LO 

o CM o 
o o r-

d d i - " 
in 

O O o 

LO 00 tf" 

r- •>- lO 

O co S 

O T- LJ 

d * m 

r-
co 

io tf- o LO 
o o r-
§ LO CO 
P OJ IO 

o 

r- in 

§8 
o o c o i - o o o c o o i n m o 
n r < - q " i o o o g N ^ o 

^ d ^ d N uj co W c/i ui 
N N •tf- i - o 
CM -tf r v 

O C M O O O p J O r - t O ^ O O 
o o o o o o S o g o S o ' t f - , 
d d ^ d d ^ d m d m d ^ m 

OJ O O) CD CO LO 
CO i - CO y - i n CO 

CM 

Q 8 ° 9 
CO c\i 
CD 

o o p t p J i o o o i -
_ O O < - J Q . C 0 O ' > - O 

m O L r i m C Q d d - d 
CM r-

O O O O O O O 
O O CO ~ o O O 
d d CM rv cd d 
CM O Oj r- r-
CM •tf- rv. 

O CM O O O }< 

o o CD o o y 
d o 
o co 
CM CO 
CM 

o o 
CO 
to 

o •=; o 

§ 8 § 8 
r v CD 
i - LO 

o o p r o o T f - o o p r p J c n ^ 
o o S o o i o o o S S t ' -
d ^ m c M - § d c d m c Q ' • 
CO CO ° . N N 
•tf o 

o 
O y-1 

o p i n O O 
CJ CJ O o 

O C M O O O S O o 

o o ^ - o o m o 
03 O 00 00 
CO -tf CO i -

CM 

O r i o o o 
— ^ r v _ . w ( v - C J O C 0 O 
m C Q d d c M m ^ c d d 

CM O CO CM 
CM IO 00 

O o O O p i O O ^ O O p i ^ C S C O O o f x O O O o O O O 
o ^ o o f J o o i U o o U U T - o w U y o o c o " O O o 
d m d ^ m c M ^ m d N m m v - ' d - m m d d c M m ^ ' - d 
•tf tv. co coco i - o t - T - o 
io co y- CM io r-v 

< < O O < O 

9 9 z 9 g 
O O o 
O O CD 
•tf O i -
CM T -

O < O o < 

o Z o n Z 
o 
CO 
CO 

o o 
O 0) 
OS y~~ 
to 

< o < 

z o z 
d 
t o 

S n C D 0 J O $ $ O O 
O j J f f l r M Z Z o O 
d ™ T-' d •-• d d 

CO o 
CM LO 

Lo o 
o o o 
o p o 
CM T - d 
CM CM O 

m 

c 
o 

J2 

^ to 

< < 

CD 

1 E c •§ 
E-2 ° = 
— o -g o 

£ E 

CD 
c 
CD 
N 
c 
CD 
CQ 

£ CD 
CO .ti 

C 0 C D . y c 0 C 0 C 0 _ _ 
C D C Q C Q O O O O O L U J = J J 

TJ 

p CO 

CD 
cr c 
3 
o 

CD 
c 
0) 
CO 

« i 
CD CO . t ; . t i 

"5 Z z z 

z z 
c cf 
CD CD 
CO O) 
o o 

CO 

I I E 
S-S'5>-2 E 
X £ O O r O 
O 0. CL CO CO CO 

CO 

o 
o to 
c g CO 
o>.S> 

a) Jr >> 
c O X 
CO 
zi ro co 
o o o 
h h h 

» 2 -g TJ ro 3 

O 3 "5 
CO CO CO 

z z z z z z z z z z z z z z z z z z z 
§ 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 § 5 § 5 5 5 5 5 5 

Q Q D Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q L J Q L J Q Q L J Q Q Q 

C O C O C O O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

ca 
a. 

CO 

•.—1 

3 *~ 
co 'F 
CD C 
CC J J 
rv. tz 

CD O 

2 T> 
O S 
a CD 
.9 a 

31 
a . £ 

co a> E 5 
-J o 
TJ » 
O CQ 

£ II 
4? —I 

CO CQ 

= CD 
<° £ 
I? o 
> N 

C - i 
CD CL 

T i < 

ro z 

a .s 
c £ 

15 

H 

c 
CD > 
UJ 
OJ 
c 
Q. 

E 
CO 

CO 

E 
CD 

CD 
tz 
o 

TJ 
CD 
TJ 

TJ = 
CD O 
N CZ 

>.— 
CO o 

II II 

< CO 

c 
o 
'co 
co 

'E 
E 
o 

o 

o 
o 
>» 

CD CO 

IB 
cz • -
CD O 
TJ "cO 

2 II 

•3 O 

» °, 

w 
_ l 
X 
cd 
o 
o 
o 
10 
o 
o 
CO 
OJ 
o 
o 

ns 
9 
z 
LU 

a 



o *-

| • 

CD <Q — *» 
O CO 
Js O 
CD _ 

0_ CD 

I t 
.— CO 
JZ c 
Q- < 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ( 5 0 0 0 ( 5 0 0 0 ( 5 ( 5 0 0 ( 5 0 0 
- • S 5 3 5 - 1 5 - 2 - S ' S 3 5 5 5 5 5 3 D 5 5 5 5 5 5 5 5 5 - S 5 r > 5 3 

O i n O O O l O O O O O O l O l O O O C M O O O O O O O t O O O O O O O O O 
O O - r - O O O O O O i - O C M O O T - O O O C O O O C O O O i - O O L O O O O O 
o o o o o o c N j O L n q q o o c v J O o o q o L n i - o c M O O o J O C M q o o o 
^ d d ^ - i ^ c i d - r ^ c v i d ^ d d d d P c d 

o T— 

CD 
O l 
ce 
CD > < 

O O O i -
^ d p 

O o 

in o 
9 d 
O LO 

f x 

O 
O 

O < 
O z 
d 
•tf 
rx 

§ D g Q § 
LO d LO 
f x h~ 
o o 

o o o B. o £J 

o o o o 
CM CM 

d ^ § m d f f i S m d m c Q d m d d g m m 

O O fx i - CM . 
CM CM i - O 

g o g a g o g o g 
d m d m d m S m d m m 

LO LO f x O 
CO CO i -

a 
3 

2 
(3 

Z Q g z g Q g z Q Q 
0 3 d ^ m d m m 

•tf CJl CO 
f x i -

z O 

CM O 

^ 8 
o 

CO 0 3 0 3 m d 

io io o o o 
LO 
IX. 

CQ CO 

< < g g g Q Q Q D 
g § g CD CQ CO CQ 
CO O f x 
1 - 0 1 T -

| x 

f J g o f J N O O g H ' t g c o o c o g f J L O i O L O 
m m d m c r j d g m c D d m c M d - C D m CM rx CM 

•r- P CD CO CO 
O T— CD CM 

Q Q 
m CQ IB 

° o ° O CJ o 

^ m "r- co m m CQ 
00 CM 

g c O C O C O C o g c O ^ g ^ 
o r-i ° ° ° CJ CJ o o o 
CQ CQ 

Q Q Q Q 

o o o 
00 CO LO 
i - CD CM 

• CO CO CQ CQ 

£ a S - g Q Q g g g Q Q g Q 
d m r i d _ c o c Q d d d m c o ^ c Q 

00 O CM 
i - O CM 

Q Q § 
m CD 

fx d < oo o •tf CJ z o a> 
0 m m co d m ^ m m 

Q g 5 Q Q D Q Q g g g Q Q Q Q 
o o o 
O CM CO 
CM OJ CM 

CO CQ CO CQ 

< < - J 
S z z Q o Z o Q 
d d " CM f x 
t o t o CO 00 
•tf -tf 

o < n f l < o ^ < n < c o ^ o N O < < o o o n n u n o H ' J o Z o o Z ' J Z n ' J N o i o Z Z o o o y Q s " 
CO CQ O m LO O CM o o o 

T— O CO 
CM CD CM 

CO 00 OO 

< < 

CD 
ni 

CD C 
c CZ O 
t o o 
3 N != 
JZ C « 
CO CD . y 

OD 00 CO 

CD 
c 
CD 
N 
CZ 
CD 

•a 2 
CO ± i 

E 
CD 3 _ 
"2 iz CO •»- 5 
o P >> 

JZ 

XJ 
CO 

3 
2 _ 
CD CD 

(0 
3 

i i 
JZ r; cn cn CD 

o O O °) 
cO *2 
Z 

sg-s fe | - s i 1 1 
CO CO c O J Z J Z t : o £ ro ffl c a . - t r . ~ X j z o ffl r= O O 3 3 
O O O O O L U i j 2 5 2 5 Z Z Z O Q . D . t O C O W C O W W 

CO CD 

E 
3 

c 
o 

JZl 

* 
CO 
O 
o 
'cz 
S> CD giL 
O X 

CD 
c 

. £ « 3 « « 
O O O 

I— H 

^ Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z 

Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q O Q Q 

• t f - t f - t f ' t f ' t f - t f ' t f - t f - t f - t f ' t f ' t f • t f - t f ' t f - t f ' t f - t f > t f - t f ' t f ' t f - - t f - t f ' t f - t f - t f - t f - t f - t f - t f 

o 
CM 

co 
0 . 

w 

"5 ~ 
co j= 
ffl .S 

CC - J 
r x cz 
CD o 
» -5 = ffl 

ffl a> 5 o * > o 
<=• CD > tv) 
£ ° c -J 
„ "O ffl Q . 

o. •£ co z 
« | C 3 . E 

c 
<D 
> 

UJ 
o i 
c 
"5. 
E 
CO 

CO 

O) 
c 
o 

ffl o 

E iS 
Zi o 
XJ £ o CQ 
£ II " 5 

co CQ O _ 

XJ 
ffl 

XJ 
XJ .2 
ffl o 
N C 

>.— 
CO o 

< 5 

tz 
o 

E 
E 
o 
O 

c 
o 
O co 

CO o o o 
LO o o 

— H—: CO 

Z z t 
II II 

< CO 

ffl CO 

C i -

ffl ffl 
XJ 00 

2 II 

3 o 
11 & 

o o 

CO 
o 
LJJ 
o 



£ i 

CD CO 
p CO 
•is Q 
CD 

Q . CO 

* i 
— co 
sz c 
a. < 

_ 5 5 D 5 5 5 5 5 5 = > 5 5 5 5 5 : J = > 5 5 5 5 5 5 5 5 5 5 5 3 5 : J 

o lO o o o LO o o o O o LO LO o o 
o o o o o o o o T— o CM o o 1 — 

q o o q q o CM q IO o q o q CM o 
d d y- d d *- CM d d d d d 

o < 
O Z 
d 
co 
co 

CD 
CD J? 
cn 2 
a o 
*- > 

< 

O. 
3 
O 

o 

C M O O O O O O O 
O O O I O O O C O O 
O O O O l O - i - O C M 
o -i CO 
o 

o o o o o 

L O O O O O O O O O 
O f - O O L O O O O O 
O O C M O C M O O O O 
d d d d d ^ i ^ T - ^ i - ' 

o o o 
T". d o 

d 

LO o 

°. d 
O LO 

LO 
o 

CM O 

§ s 
o 

IO LO 
o o o 

LO 
rx 

o o 
o o 
1-" d 
o> CO 

CO 

i g g o 
d m d 
t x CD 
y- rt 

o z£ o o 
' o n 

o 
CO 
CO 

> o o p ; p ; o > p ; o o c o ^ N o y u ^ Q m 
c o d d d m m - m co­
co CO 

< < o o o o o 
d d 
-a- o 
CM " * 

- n O S O 

co y o L-1 o 
O CD 
T - CM 
T - CM 

O o N 

•tf 
CO 

CM 

° r? ° o ° LO Q o 9 LO 
f x LO CM 
•tf •tf co 
CO T - -tf 

o c o - t f o c o c M o r x 
l o o o o i o r x O L o c o 

O S i - O N O 
LO IO 
r v 

CO CO 
•tf 

Q Q 
m co 

LO CD 
CD O 

O T- -X 

<N ° . ffi 
CM O 

O O O O O LO C J 

LO d oi 
(v. O tf" 
• i - CO 

O CO 
I O 1 -

CM CD LO 
T - CM 
CO o 

CM 

0 9 0 9 0 9 0 
d o d d 
CO CO CO T— 

r - LO CO 

SI Q Q g 
m co d m m 

CO 

Q Q g g O ^ O O O 
10 9 9 o 0 o 

- d C M m C D d d d 
c o o * 
1 - - t f 

O n O O O n O n O n O O ^ O i D C J ^ O n ^ c o i D O ^ n O O 
O 9 CO O O 9 O 9 0 9 0 < » C > 0 I ^ - 0 9 0 9 9 0 < 3 C M 0 9 < 3 0 

T - ID O 
CO CO 

04 

o 
•tf o 

t o 

O T-
10 
00 

O r- 0 
t o 

o 
LO 

CM O CM O o o 
CD O 
T- "tf 

o o 
CO o 
•tf d 

CO 
CD 

o o 
o o> 
d cd 
1 — 

CO 

A O O n n M O O ^ n 

t - ' l O o 9 9 T - O C M O c J 
O o O O O o O p J o p f O O p J O C D 
o S r - O o S o 9 o g O o g o i O „ « , ^ = i M 

d m - c M d m d m d m d ^ m ^ d m f f l d m C Q C M d C M 
0 m o co T- en 10 co 
CO CO T- r t CD 1-

o O O r { O fX o 
_ o o o 9 o 9 o 

d m d d c M £ f l d C D d 
rv o •tf 10 CM 
1 - CM W O ) 

o < < o o < o 
o 2 Z o O Z o 
d cd d d 
O CD O CO 
•tf t T-

r j o $ O O ^ O C O 
9 o Z o r v Z o c o 
CQ o 

CO 
•tf 

I E 
< < 

E _ m CD 

O 1 -
00 
CO 

CD 
c 
CD 
N 
c 
CD 

CQ 

CM 
10 

< p j < F j ^ O L O o < < o o o o o o o 
o o o jJ o s o 
O O N ^ O O) 6 
CO O CM r-~ o 
T - CM CO -tf 

* - CM 

cz 
O 
J3 

CO . * 

CD C 
c CZ O 
iz CD 
ZJ N J= 
•z: c co 
CO CD .9 ... — v/ w 
C Q C Q C Q O O O O O U J j = _ J 

CO _ 

1 3 o ? E -
CO CO JZ sr ¥: 

c c <-
CO CD £ O) CJ) J}, 
O O ro 

I ' l l 
» ® C 0 . t i . - e > < J Z O C D = O O 3 3 

S S Z Z Z O Q . I L 

E 
3 •a io g 

_ ._ „ o s o 
CO CO CO CO CO CO 

eo 
o 

•cil 
CO 
3 ffl ffl 
O O O 

z z z z z z z z z z z z 
5 5 5 5 5 5 5 5 5 ^ 5 5 5 5 5 5 5 l l i i 5 i i 5 5 5 5 5 5 

Q Q Q Q Q L J Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q L J Q L J Q Q Q L J Q Q 

l O i o i o i o i O L O i o i o L O L O L O i n i n L o i n i n L O L O i o L O i o L O L o i o t o L o i o L o i o i o i o L O 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

CD 
o> 
CO 

a. 

Cf) 

3 
CO c 
CO t 
CC _ l 
rv. cz 
O) O 
2 o 
0 2 
t i CD 
o O 

c i l 
CO « 

eo ... 
cz 
CO > 

UJ 
a) 
IZ 
"a. 
E 
CO 

CO 

E s 
JJ O 
xs © o co 
£ 11 
» —I 

5 a 
0 CQ 

= CD 

> o 
> N 
c - i 
CD CL 

1 5 ^ 
ffl z 
CD .£ 
c £ 

15 

5 z 

CD 
I -

I 

O) 
c 
O 

XJ 
o 
XJ 

XJ 2 
CD O 
N C 

>» — 
ffl O 

< ? 
II II 

< CO 

z z 

cz 
O 
'35 
CO 
E 
£ 
O 

o 
tz 
O 

o 
0) ffl 

?o 
C 1 -
C0 CD 

•«-' TJ cd 2 11 3 o 
11 9. s i 

CO 
_ l 
X 
CO 
o o o 
i n o o 
00 
Ot 
o 
o 

9 
z 
LU 
Cl 



o ~ -
£ E 0) .tz 

E 
3 
0> ( 0 

p to 
i : Q 
cu _ 

O . CO 

CO 

J= c 
Qu < 

O O O O O O O O O O O O O O O O O O O O S O O C I O O O O O O O O 
5 5 = > 5 5 5 5 5 5 3 5 5 5 5 5 3 3 5 5 5 5 5 5 5 5 5 5 5 r > 5 r ) 

T - O O I - I - O O T - C M O I - O O 

fl) 

O) L . 
O) 
T - > 

< 

C5 

L O O O O L O O O O O O I O I O O O C M 
0 - > - O O O O O O I - O C M O O T - 0 _ 
O O O O O C M O W O O O O C M O O O 

c j c i 9 cd T- d 
o 

O O O O O O O L O O O O O O O O O 
O O L O O O C O O O i - O O l O O O O O 

O O L O i - ; p C M p O C M p C N O O p O 

d d d d d d d d d r r r r 

o o o 
T T - ' CD o 

d 
x o 
O IO 

I s -

t o 
o 

CM 
o 
o o 

CO 

I f ) LO 
o o 
d d 

o 
io 
I s -

o < 
o z 
d 
CO 
co 

^ q g z 
CD IS 

O ) 

cd m m * 
CO T -

_ J < _ l _ l 
Q Q g Q 2 Q 
CD CD CD CD 

< < g g g Q O Q Q 
§ § § CD Cfl CQ CD 
N LO O) 
T - 00 i -

« S O 9 L O S I O S • m • CQ . • CQ . • CQ 
tv O I s - I s -
•tf * 00 
CO CO 

O O o o o 

S m m 5 m 

l-v 

^ c Q o m c o d m ^ d ^ d c Q w - ^ ^ m m ^ c Q 
1 - 9 I s - O) io 

O T— 00 CM 

g o 
d m 

O ) 
CO 

5 Q Q Q Q S Q Q Q Q 
^mcQCQCQ^CQCQCQm 
I s - , -

CO O 

g Q Q g g g Q Q Q Q 
d m m o d d m m m c D 

CO S CO 
i - 00 CM 

O n O S 

d m o m 

co 

g Q g Q g Q Q 
g c o g c Q g c Q C Q 
r r 00 O ) 
CO 

o S o S o S S l S o O N g S o o o g g o j O 

d m ^ m o c o c o d c o c ( S d ^ c Q C Q d d d c o c Q ^ CD 
r - P 00 i - CO 

O i - O ) CM 

CM 

Q 
O S f l 

o g o „ 
d m d m 

co 
CO 

g o g o g a o g o g o o o o S f o 
g m g r n g m c o g c o g c o c o c o c Q g c o 
CO O ) CO i -
0 0 

U ) LO CO r - n 

I s - o O ) o CJ 

T t d d d 
g g g a a a-a 

m d d d m m m m 

I s - T - co 
•>- O) CM 

o < < ^ o < o J o < ^ < o ^ < ^ < o ^ o u i o < < o o o ^ ^ 
d C 0 d ^ C Q j Q CO CO ^ CO CQ _ CO ^ d ^ d d d C D C Q C 0 C 0 

CO CO O ) CO T - 0 ) 0 0 0 
CO 

o 
CO 
CO 

O l O CO 
T - 0 ) CM 

fl) CO .tr. 

CD 

E g 
3 N 

I E 
E -2 

B E 
2 E 
o 2 

CQ 3 
P 

CD 
C 
ffl 
CO 
XZ 
sz 
a. 

c tz 
CD a) 
O ) O ) 

2 2 

o 
tz sz 
CD CL 
O) CO _ 
>. O S 

t z 
o 

JD 
i _ 

CO 
O 
P CO 

• F ffl 

ffl 

E , „ ffl ffl 
.2 -S 15 S 
T J : = ±r. I t 

C 

O ) — 
CD J r > » 

c O X 
iS 2 
o o 

r— t— 

co ffl £ c c - a . o - e . 2 2 >• c ra OJ c L. i= Q. 2 2 £ o jS © § =5 -^ = 
^ 52 ca CD .9 co co co £ r £ o g « ffl ffl ro ~ ~ o i = o o "5 "5 
< < m a i ( i i O O O O O i i J i j 5 S 5 5 z z z O i i . a . ( f l ( 0 ( 0 0 ) ( 0 ( 0 

z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z 
a o a o o Q Q a o o o o o Q o o o Q Q o o Q o o o a o a o a a a 

C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O C O 

• t v i i r i i i B i i i i i f l i l t 

- 5 5 5 5 5 5 5 5 5 5 S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

O 
TI-

CO 
CL 

CO 

3 < -
CO ' F 
ffl fc 

t r _ i 

O ) O 

o a 
^ ffl 

o a 

l l 
co ® 

= ffl 

> o 
> INI 

tz 
ffl 
> 

LU 

CO 

tz 

"a. 
E 
ro 

CO 

CD 
H 

O ) 
c 
o 

1 S I I 
"5 fi 

CD 
0 

£ B 
® —I 

5 a 
CO CQ 

T J 
ffl 

T J 
T J = 
ffl O 
N C 
>. — 
— 
CO o 

II II 

< CO 
Z Z 

c 
o 

E 
E 
o 
O 

c 
o 
O 

CD CO 

c <-
ffl ffl 

T J CO 

S " 
•=> o 
11 °< 
s i 

co 
_ i 
X 
cd 
o 
o 
o 
10 o o 
CO 
O) 
53 o 

co 
C) 

Z 
LU 
Q 



o 

i 1 
TJ 

g * 
O c 

to 

E 
3 
CD (0 
p cs 
£ Q 
CD _ 
OL CS 

U 
— CO 

O O O O O O O O O O G O O O O O O O O O O O O O 
- 3 5 5 5 5 = ) 2 5 5 3 = > 5 5 5 5 5 5 5 5 5 = ) 5 = ) 

O O O O O O O L O O O O O O O O O O O O O O O O O 
O O O O O O O C M O T - O O O W O C O O O O O L O O O O 

o o o N o i n o o N o o q i n o r O N w o o N O o q 

- r - ' d - r - ' d - ^ c M o d d d o o d d d d d d d d - ^ d d - r - ^ d 
LO LO LO T— LO LO 

CD 

CO 2 

> 
< 

Q L 
3 
O 
Km 

(3 

o 
d o 

LO 
o 
CO 

o o 
LO OJ 
rv. CD 

o 
o 
d 
o 
o 
CVJ 

< < < < o 
Z Z Z Z g 

d 
CM 
CM 

< < < < o < < < < < < < < < 
Z Z Z Z o Z Z Z Z Z Z Z Z Z 

co 
co 

O O T V O C O - ^ O T - O O T ^ T S L O C O O O O 
O O C J O C O - ^ O T - O O C J ^ I - O O O O 

c d d d d c d d d d c d d ^ T - ^ d r ^ d d 
c o o i o o i - i - r - ~ o > o o 

L O CM L O C O C O I - i - co 
• t f i - i - c o 

FA ° o o r~-
9 05 CJ O CD 

I s " - LO CO 
00 tf 

00 

< o < < < < o 
" o Z Z Z Z g z 

< < < < z z z 
o 
o 

CO 

o 
CM 
CM 

r J < < : 9 2 z 9 m co 
- J < < < < < < - J < 

< o < < < < 0 < < < < 

g z z z z g z z z z 
O 

O 
o 
o 
CO 

CM 

< < - J < < < < < < - J < 0 

2 Z 9 Z Z Z Z Z Z 9 Z o 
CO m d 

LO 
CO 

< 0 < < < < 0 < < < < 0 < 

- q Z Z Z Z q Z Z Z Z q Z 

d 
o 
o 
o 
co 

o < 
o z 
d 
o 
io 

o o Ti o 
o o 9 o 
d d m d 
o to o 
LO CO 

LO 

< - O r -
Z 1 - O T-

d CD d 

o 
CD 

< r J < < < < < < - J < 0 z Q z z z z z z Q z g 
CO m d 

CO 
CD 

g z 5 o £ 
d m m 

rv 

in oo o o o 
o o o o 
O N O O 

o o 
T - CO 
T - CO 

CO 
CD Z 

< 
o Z 

CD 

CO 

o E _ 
S . 2 g | 
to o -S O 

.9 co co 

CD 

CO CD 
T J m 

CD 
c 
CD 

c co a -cz o jjr c 
CD.9 co co ^ : i= o _ i 
C 0 C 0 O O O L U J = 5 

® CO .Tit w 

5 z 
CD CO 

CL 

CD 

CD c 
CD _ 
O ) O ) 
o o 

co.-fc 0= 

co 
3 

§ E 

O Z3 
« io E 

8 ̂  * s S 

LO 
CO 

c 
O 

£ > 

CO 
o 
o co 

- % 
CD 

CO CD £ 
c _ 
CD CL 
U) CO — w — -
>. o 5 TJ ~ c= s= 
>< SZ O O O 3 3 

O 0 . 0- CO CO CO CO 

CD 
3 CO CO 

4 ^ mmt 

O O O 
( - H r-

z z z z z z z z z z z z z z z z z z z z z z z z 

LtLtLra:LtLrLtLtLtLrLrLtttLCLrLtGCLta:irLrLtDCLt 

O 
m 

CO 
C L 

tn 
3 — 
co 'F 
CD E 
t r Zi 
Iv. c 
CD O 

O £ •is CD 
o O 

= CD 

O 
N 

§1 
o. £ 
co a? 
E 5 
Zi o 
•o » 
O CO 

c 
CD > 

LU 
O ) 

c 
tx 
E 
CO 
CO 

c 
o 

T J 
CD 

T J 
TJ 2 
CD O 
Kl C 

>. — 

c 
o 
'co 
tn 

E 
E 
o 

o 

c 
o 

o 

<D CO 

Bo 
j = - i - CD CD 

£ S o =5 IS 
5 < 

11 
II II 

< CO 

TJ ce 

2 II 
3 O 
II o 

CO 
_ l 
X 
CO 
o 
o 
o 
LO 
o 
o 
co 
CD 
o 
o 

CO 

o 



c 

£ E 

O c 
5 2 

co 

E 
Z3 
0> (0 — O (0 
£ Q 
0) _ 
0- CD 

af 
— CO 
JC c 
0. < 

O O O O O O O O O O O O O O 

_ 3 5 5 5 5 D 5 5 5 = ) = > 5 - 5 5 5 5 5 1 5 1 5 5 = ) 5 3 

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 O O O O O C M O T - O O W O O C O O O O I O O O O O 
O O O C M O m O O C M O O O O L O T - O C M C M O C N J O O O O 

d d d d c o o ' o o o o o o o o ^ o ' - r ^ p 

T- o T- o T- cvi 
in 
CM 

CO 
CO 
CO 
L_ 
Q) 
> 
< 

CL 
3 
O 

C5 

< 0 < < < < 0 < < < < 0 < < < < < < < < < 0 < 0 

Z o Z Z Z Z o Z Z Z Z o Z Z Z Z Z Z Z Z Z q Z q 
o d d d d 
o o T- q q 

i n 
CM 

o 
d o 

in 

m 
CM 

o 
co 

i n 
CM 

o o 
in CM 
r- co 

co 
co o 

CO 

< < < < < < < < < < < < < < < < < < < < < < < < 

< < < <-< < < < < < < < < < < < < < < < < < < < 
" Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z -

< < < < < < < < < < < < < < < < < < < < < < < < 
" Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z 

o o 
q q 
d oj 
CD CO 

£ 
ro 
c 
o 

- Q 

CO 

c ro co 
C C T3 

w 3 O -tZ 
ro o •£• o 
O ffl CO 

o CO 

o o 
d d o 
O) 

CO 
c 
CO 
N 
tz 
CO 

CO 

o o o 
O i - o 

d d 
CO 

Q Q 
CO CO 

m CM 
CM co 
cvi d 

o o 
o o 
d d 
CM o 
CD CO 

CM 

o o o 
o o o 
O N O 
O <cr O 

i n in 

JZ 

C CO 
c CO 
2 co 
CO c 
a> ro 
c cn 
co c 
ro ro 

Si CD ro 
«—1 -»—' 
Z Z 

ffl c cz 
JZ CD CD 

*cL 2 2 > 
CO . t ; .tr. X 

c 
CD 
CO 

c 
O 

JD 
CO 
O 
o 
'tz 
CO 
O) 

; ; w .mZ. W vu -J— - ^ j ™ ™ " J— 

< m i D f J O O L U ± 5 2 5 2 Z Z O Q . o . 

t m ffl CO c 

l l l l J 
O O 3 3 O 

CO CO CO CO H 

O X 
ffl 
O 

z z z z z z z z z z z z z z z z z z z z 

C O C O C O C O W C O O T C O C 0 C O C O C O C 0 C O C O C O C O C O C O C 0 C O C O C O C O 

5 5 5 5 5 5 cc or cc tr cc tr 5 5 tr cc 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 trcccccrLrccLCLtcctrccccircccccc 

O 
co 

CO 
CL 

W 
3 «-
CO c 
ffl fc 
tr _J 
CD o 

o 2 
i i ffl 
o Q 

CD 2 
a . £ 
CO j£ 

E S 
o 

-o ® 
O CD 
£ II 
5 Q 

co CO 

= ffl 

z? o 
> N 

cz 
ffl > 

UJ 
co 
tz 
Q . 

E 
ro 

CO 

E 

O) 
tz 
o 

c 
o 
"co 
CO 

£ 
E o 
o 

c 
o 
O 

O .£ 

Zi J I 5 

5 Z 

XJ 
ffl 

XJ 
XJ = 
ffl o 
N C >> — 
CO o 

o « 
Z 5 
ll ll 

< CO 

ffl ro 

IS 
C i -
ffl ffl 

XJ 'co 

2 II 
3 O 
II O 

co o o o 
i n o o 

co 
O 

LU 
Q 



c 
3 

"5 co o +-* 
£ 1 
0) .zz 

CD CO 

O CO 

J= o 
CD _ 

0 - CO 

l l 
SE CO 
J= c 
0. < 

o o o o o o o 
_ 3 5 5 5 5 3 5 5 5 3 3 5 5 5 5 5 5 5 5 5 3 5 3 

o o o o o o o i o o o o o o o o o o o o o o o o o 
O O O O O O O C M O i - O O L O O O C O O O O l O O O O O 
O O O C V J O L O O O C M O O O O L O T - O C M C M O C M O O O O 

CD 
CD 
CO 

< 

a 
3 
O 

O 

o 
d o 

i n 
I s -

o 
d 
CO 

o 
LO 
I s -

< < < < - J < < < < 0 < < < < < < < < < - J 
Z Z Z Z O Z Z Z Z ^ - Z Z Z Z Z Z Z Z Z C J 

CD CD 
Z O 

LO 
LO 

O O n O l O C O O t O n N N n ^ ^ O O O O n 
o o 9 a o o o o y J o o S Z c o c o o o o | = J 
d c d d - t f ' d i r i d - t f d d ^ d d d 
o r-- io co •<- i - co o co 
o CM T - O) T -

co o co 
CM o co 
d c o i - ' 
• t f CM CM 

< 0 < < < < 0 < < < < 0 < < < < 

o Z Z Z Z ° - Z Z Z Z c o Z Z Z Z 
d -cr •* 

< < < < < 

< 0 < < < < ^ < < < < 0 < < < < < < < < < 

o Z Z Z Z Q Z Z Z Z c o Z Z Z Z Z Z Z Z Z 
CM tf" CO 
CO 

O < O 
CO 2 o 

d 
CO 

< 0 < < < < 0 < < < < 0 < < < < < < < < < 0 < 0 

~ o Z 2 Z Z § Z 2 Z Z o Z Z Z Z Z Z Z Z Z o 2 q 
d tf- cd d d 
CD CO CO i - CO 
i - i— CM 

o z o 
d d 
o o 
o o 

9 o 2 o o o Q Z 
m d d LO d 

I O i -
CM 

d m 

•tf o o o o 
co co o o o u 

d t d d d 
co o co 
T- CD •<-

CO 

< 
z 

c CO CD 
CZ CZ X J 
3 O c 
'o -9 O 
CO CO J Z 

CD 

c 
CD 
IM 
C 
CD 

CO 

• £ CD 

< m m O O O L U j = 

O ) CD 

a. fc: p o 
CO CD cO .tr. . t s 

3 

It ' l l 111 
>< -£Z O O O 3 3 
O 0- 0. CO CO CO CO 

CO 
CM 

O 
JD 
v_ 
CO 
O 
CD CO 
c g 
& a 
O) — 

Q) i - > 
c O X 
CD 
3 CO CO 
O O O 

Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z 

Q Q Q Q Q Q Q Q Q Q Q Q O Q Q Q Q Q Q Q Q Q Q O 
C M C M C M C M C M C M C M C M C M C M C M C M C M C M C M C M C M C M C M C M C M C M C M C M I I I I I I I I I I I I I I I I I I I I I I I I 
§ 5 § 5 5 5 5 ? 5 $ 5 § 5 5 5 5 § 5 5 § 5 5 5 5 
LXLTLtLrLtLtLrarLrtrLCLtLtLrLrLrLrLrctLrLCirDcir 

o 

CD 
O) 
CO 

0_ 

3 « -
CO ' £ 
CD t 
CC Zi 
r>- c 
CD O 

2 •§ o 2 i ! CD 
o Q 

11 
CL £ 

CO ® 

CZ 
CD > 
LU 
O ) 
C 

"5. 
E 
ca 

CO 

CO 
cz 
o 

o 
N 

cz 
,o 
CO 
CO 

E 
E 
o 
o 

c 
o 
O 

™ £ O .£ 
E S 

o • 5 § 5 
XJ 2. o co 
£ II 
® —i 

5 Q 
co CD 

T J 
0) 

T J 
T J = 
CD O 

CO o 

z § 
II II 

< CO 

CD CO 

2 B 
T J 0J 

g II 
3 O 

11 £ 

Sl 

co 

co o o o 
in o o co a> o o 

co 
O 
—' 
Z 
UJ 

a 



CO 

'E 
3 

-° <o 
o 
£ E 
<i> .1= 

s - 1 

E 
3 
a> a 
O CO 
£ Q 
0) _ 
0. re 
co •— 

re 
j = c 
o_ < 

5 = > 5 5 5 5 3 5 5 5 3 Z 3 5 5 - S - 1 5 5 5 5 5 = > 5 = > 

<u 
CO 
CO 
1_ 
cu 
> 
< 

a. 
3 
O 

o 

o o o o o o o o o o o o o o 
O O O CNJ O LO o 
T- 1 T-^ T- 1 O Cvi ^ 

L O O O O O O O O O O O O O O O O O 
C M O - i - O O L O O O C O O O O L O O O O O 
o w q o q q i O T - q w w q w q o q q 
d d d c 6 - r - ^ d d d d d d d d - i - : - i - : r - ; i - : 

C O O T O T O T C O W W C O C O W W W C O C O W C O C O C O C O C O C O C O C O C O 
Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z 

< < < < < < < < < < < < < < < < < < < < < < < < z z z z z z z z z z z z z z z z z z z z z z z 

< < < < < < < < < < < < < < < < < < < < < < < < z z z z z z z z z z z z z z z z z z z z z z z -

< < < < < < < < < < < < < < < < < < < < < < < < z z z z z z z z z z z z z z z z z z z z z z z 

O O O 
O O O 

O O O LO 
O O O CO 
LO 00 t o 

CVJ 

CQ 

O o o o c o o i n n O l ^ O 
O O O O o Z C J C J t v , , - , -

o d d r ^ d c v i d o 

o o 
o o 

i - CO 
•tf CO 

r - CVI 
o o on 
LO O) 0 ) 
CVI O) 

CD 

S c co <i> 
•2 .2 o = 
co o -a o 
.9 co co sz 
CQ O O O 

CD 
C 
CD 
N 
C 
CD 

CO 

co . t ; 

C CD 
t - CO 

— " 0) 
co c £ 
CD co S 
c ra 5 
O) c £ 
CO CO CD 

o o o 
o o o 
d cvi d 
o co o 
co o 
tf tf-

c 
o 

X) 
1_ 
CO 

O 
o CO 

1 2 z . 
CO c" c 

x : CD CD 
S O O ) 

a. 2 2 
CO .tr. .tr. 

co 

>, o 2 
X £ O L u j = « 1 5 5 z z z O o - a . 

l l 
o o 
CO CO 

CD 
CD Jr > . 

CD C O X 
CD 

_ _ 3 ai co 
3 3 O O O 
W (0 h h h 

z z z z z z z z z z z z z z 

CO CO CO CO CO CO 
CVJ CVI CVI CM CVI CVJ 

tr tr tr tr tr tr 

co co 
CVI CVJ i • 
5 5 cc tr 

co co co 
CVI CM CVI 

i i • 5 5 5 tr cc tr 

co co co co co co 
CM CM CM CM CM CM 

I I I I I I 5 5 5 5 5 5 tr cc tr rr tr tr 

co co 
CM CM 
5 5 tr tr 

co co co co co 
CM CM CM CM CM 

I I I I I 5 5 5 5 5 tr tr tr tr tr 

CP 
ro 
co 
cu 

w 
•3 * -
CO •£ 
CD £ 
DC _ l 
r-~ c 
O) o 

? '•£) 
0 S 

el 
CO J 

1 5 
~ o 

— CD 
CD C 
& 0 

> N 

c 
g 

'co 
<o 

E 
E 
o 
O 

c 
o 
O 

cz - J 
d) CL 
=5 < 
CO Z 

c5 .£ 

-o ffl 
O CQ 
£ 11 
« —1 

5 0 
co CO 

1 1 5 

a) ca 
TJ 5 3 

8 ~ 0 

y c ^ 

g =5 03 
< 2 5 
O CL II 

Z ZD O 
II II o 

< a. a 
Z 3 5 

CO 

co o o o 
10 o o 
CO 
cn 
o 
o 

co 
9 
z 
UJ 
Q 



APPENDIX C 

Original Laboratory Data Sheets 

DEN/RH1142/980500059.DOC 3-10 



CASE NARRATIVE 
SHIPPING & RECEIVING 

Tbe following samples were intact at the time of receipt. The samples were logged in 
and distributed to the appropriate groups for the requested testing. 

m CLIENT ID DATE RECE 

A427474 MW-5 3-Dec-97 
A427475 MW-10 3-Deo97 
A427476 MW-9 3-Dec-97 
A427477 MW-16 3-Dec-97 
A427478 MW-14 3-Dec-97 
A427560 MW-7 4-Dec-97 
A427561 RW-1D 4-Dec-97 
A427562 MW-15 4-Dec-97 
A427565 MW-13 4-Deo97 
A427566 MW-6 4-Dec-97 
A427815 RW-2D 5-Dec-97 
A427817 RW-1S 5-Dec-97 
A427818 TB-1 5-Deo97 
A427819 MW-12 5-Dec-97 
A427821 MW-1 5-Dec-97 
A427822 ILMW-1 5-Dec-97 

iresa A. Miller 1 Teresa A Miller 
Document Control Officer 
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C E R T I F I C A T E OF A N A L Y S I S 

Service Location Received Project Lab IO 

HERITAGE ENVIRONMENTAL SERVICES, INC. 03-DEC-97 3892 A427474 
COMMERCIAL LABORATORY OPERATIONS Complete PO Number 

7901 W. MORRIS ST. ll-DEC-97 VERBAL* 
INDIANAPOLIS, IN 46231 Printed Sampled 

(317)243-8304 ll-DEC-97 02-DEC-97 09:30 

Report To B i l l To 

JAKE GALLEGOS 
CH2M HILL 
100 INVERNESS TERRACE EAST 
ENGLEWOOD, CO 80112-5304 

STEVE DE ALBUQUERQUE 
PHILLIPS PETROLEUM; HOUSTON 
6330 WEST LOOP SOUTH 
BELLAIRE, TX 77401 

CLIENT ID: MW-5 
LOCATION: SOUTH 4 LAKES 

Sample Description 

PURGEABLE AROMATICS BY GC/PID SW846-8020A 
Analyst : S. STRUEWSNG Analysis Dete: 04-DEC-9? 1t»:59 Instrument: CC/PID ELCD Test: 0460.2.0 

Parameter Result Det. L imit Units 

BENZENE BDL 1 ug/L 
TOLUENE BDL mmmmmm ug/L 
ETHYL BENZENE BDL l ug/L 
M/P-XYLENE I I I I I I I I I ug/L 
O-XYLENE BDL l ug/L 
NAPHTHALENE I I I I I S I ug/L 

SURROGATE RECOVERY 

FLUOROBENZENE 104.0 % Rec 
CHLOROFLUOROBENZENE 101.5 % Rec 

ALKALINITY TOTAL EPA 310.1 
Analyst : R. PIERCE Analysis Date; 09-DEC-97 22:00 Test: G6D5.2.Q 

Parameter Result Det. L imi t Units 

ALKALINITY 260 1.0 mq/L 

ALKALINITY (CARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Tests £$11.2.0 

Parameter 

ALKALINITY 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

ALKALINITY (BICARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: (5610,2,0 

Parameter 

ALKALINITY 
Result 

260 
Det. L imit 

1.0 
Units 

mq/L 

SULFATE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 03-DEC-97 15:47 Instrument: IC test: <3W.7.0 

Parameter 

SULFATE 
Result 

88 
Det. L imi t 

0.5 
Units 

mq/L 

Page 1 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427474 MW-5 

CHLORIDE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst* H. ADK1NS Analysts Date: 03-DEC-97 18:04 Instrument: IC Test: G300.2.0 

Parameter Result Det. L imi t Units 
CHLORIDE 37 0.5 mq/L 
1:2 dilution 

DISSOLVED SOLIDS EPA 160.1 
Analyst : J . 2AVELA Analysts Date: 05-DEC-97 12:15 Test: G402.7.0 

Parameter 

DISSOLVED SOLIDS 
Result 

450 
Det. L imi t 

10 
Units 

mq/L 

SPECIAL SERVICES FOR GC/FID/PID/ELCD SAS 
Analyst : B. BELL Analysis Date: 04-DEC-97 12:56 Instrument: GC/FID Test : X106.0.0 

Parameter 

METHANE 
Result 

BDL 
Det. L imi t 

8.0 
Units 

uq/L 

TOTAL ORGANIC CARBON EPA 415.1 
Analyst : K. ST ALOW! C2 Analysis Date: 04-DEC-97 09:41 Instrument: TOC Test : O401.1.0 

Parameter 

TOTAL ORGANIC CARBON (TOO 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

SULFIDE (TITRIMETRIC IODINE) EPA 376.1 
Analyst : M. BOROS Analysis Date: 04-BEC-97 23:45 .Test: G110.3.0 

Parameter 

SULFIDE 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

PHOSPHORUS, TOTAL (AUTOMATED) EPA 365.1 
Analyst : C. PEREGRINE Analysis Date: 09-DEC-97 10:14 Instrument: AUTO-ANALYZER K i l l Test : G207.2.0 

Parameter 

PHOSPHORUS 
Result 

BDL 
Det. L imi t 

0.03 
Units 

mq/L 

• • •-
NITRATE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 

Analyst : H. ADKINS Analysis Date: Q3-DEC-97 17:47 Instrument: l l l l l l l l l l l Test : G300.5.0 

Parameter 

NITROGEN, NITRATE 
Result 

0.96 
Det. L imi t 

0.05 
Units 

mq/L 

NITRITE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 03-DEC-97 18:04 Instrument: IIIIIIIIII 

* 

Test : G300.3.0 

Parameter 

NITROGEN, NITRITE 
Result 

BDL 
Det. L imi t 

0.1 
Units 

mq/L 
Unable to analyze sample at lower dilution due to high concentration 
non-target compounds. 
1:2 dilution 

Of 

FIELD FILTRATION SAS 
Analyst : . Analysis Date: Instrument: FIELD Test: PI10.0.0 

FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 
Analyst : P. MASTERS Analysis Date: 04-DEC-97 14:00 Instrunent: PREP 
Prep: FIELD FILTRATION SAS P110.0.0 

Test ; P132-Z.0 

Parameter Result Det. L imi t Units 

INITIAL WEIGHT OR VOLUME 50 mL 
FINAL VOLUME 50 mL 

Page 2 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427474 MW-5 

CALCIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 03:59 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (OISSOLVEO METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M409.3.0 

Parameter 

CALCIUM 
Result 

87. 
Det. L imit 

0.20 
Units 

mq/L 

IRON ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 03:59 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M415.3.0 

Parameter 

IRON 
Result 

0.028 
Det. L imit 

0.025 
Units 

mq/L 

MAGNESIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 03:59 Instrument: ICP 

Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 

Prep: FIELD FILTRATION SAS Pi10.0.0 

Test: M41f t.3.0 

Parameter 

MAGNESIUM 
Result 

13. 
Det. L imit 

0.20 
Units 

mq/L 

MANGANESE ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 03:59 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: 8419.3.0 

Parameter 

MANGANESE 
Result 

BDL 
Det. L imi t 

0.010 
Units 

mq/L 

POTASSIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 03:59 Instrunent: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test : M426.3.0 

Parameter 

POTASSIUM 
Result 

1.3 
Det. L imi t 

0.20 
Units 

mq/L 

SODIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Anatysts Date: 05-DEC-97 03:59 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200,0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test : M431.3.0 

Parameter 

SODIUM 
Result 

45. 
Det. L imit 

0.20 
Units 

mq/L 

Sample Comments 

BDL Below Detection Limit 

Sample chain of custody number 66005. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 VEST LOOP SOUTH, BELLAIRE, TX 77401 
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HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427474 MW-5 

Sample Comments 
JAKE GALLEGOS, THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NM 88201 

Approved : Page 4 (last page) 



C E R T I F I C A T E OF A N A L Y S I S 

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Received 

03-DEC-97 
Project 

3892 
Lab ID 

A427475 
Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Complete 

ll-DEC-97 
PO Number 

VERBAL* 

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Printed 

ll-DEC-97 
Sampled 

02-DEC-97 10:15 

Report To B i l l To 

JAKE GALLEGOS 
CH2M HILL 
100 INVERNESS TERRACE EAST 
ENGLEWOOD, CO 80112-5304 

STEVE DE ALBUQUERQUE 
PHILLIPS PETROLEUM; HOUSTON 
6330 WEST LOOP SOUTH 
BELLAIRE, TX 77401 

CLIENT ID: MW-10 
LOCATION: SOUTH 4 LAKES 

Sample Descript ion 

PURGEABLE AROMATICS BY GC/PID SW846-8020A 
Analyst : S. STRUEWING Analysis Date: 04-DEC-97 17:56 Instrument: GC/PID ELCD Test: 0460.2.0 

Parameter Result Det. L imi t Units 

BENZENE BDL 1 ug/L 
TOLUENE BDL l l l l l l l l ug/L 
ETHYL BENZENE BDL 1 ug/L 
M/P-XYLENE BDL l l l l l l l l l ug/L 
O-XYLENE BDL 1 ug/L 
NAPHTHALENE BDL wmmmmm ug/L 

v.v3UnKUlm.t'£v/:'KtbU.V C K I 

FLUOROBENZENE l i o i l l l i l l l l l l l l i % Rec 
CHLOROFLUOROBENZENE 99.0 % Rec 

ALKALINITY TOTAL EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test : G605.2.0 

Parameter Result Det. L imi t Units 

ALKALINITY 240 1.0 mq/L 

ALKALINITY (CARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: G611.2.0 

Parameter 

ALKALINITY 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

ALKALINITY (BICARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test : G610.2.0 

Parameter 

ALKALINITY 
Result 

240 
Det. L imi t 

1.0 
Units 

mq/L 

SULFATE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 03-DEC-97 19:15 Instrument: IC Test : (300,7.0 

Parameter 

SULFATE 
Result 

150 
Det. L imi t 

2.5 
Units 

mq/L 
1:10 dilution 

Page 1 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427475 MW-10 

CHLORIDE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : H. ADKINS Analysts Date: 03-DEC-97 19:15 Instrument: IC Test i G300.2.0 

Parameter 

CHLORIDE 
Result 

140 
Det.' L imi t 

2.5 
Units 

mq/L 
1:10 dilution 

DISSOLVED SOLIDS EPA 160.1 
Analyst: J . ZAVELA Analysis Date: 05-DEC-97 12:15 Test: G402.7.0 

Parameter 

DISSOLVED SOLIDS 
Result 

720 
Det. L imit 

10 
Units 

mq/L 

SPECIAL SERVICES FOR GC/FID/PID/ELCD SAS 
Analyst: B. BELL Analysis Date: 04-DEC-97 13:17 Instrument: GC/FID Test: X106.0.0 

Parameter 

METHANE 
Result 

BDL 
Det. Limit 

8.0 
Units 

uq/L 

TOTAL ORGANIC CARBON EPA 415.1 
Analyst : IC. STALOWICZ Analysis Date: 04-DEC-97 09:41 Instrunent: TOC 

::::::::::::>::::::>::::::::::x 

Test: 0401.1.0 

Parameter 

TOTAL ORGANIC CARBON (TOO 
Result 

BDL 
Det. L imit 

1.0 
Units 

mq/L 

SULFIDE (TITRIMETRIC IODINE) EPA 376.1 
Analyst : K. BOROS Analysis Date: 04-DEC-97 23:45 Test: G110.3.0 

Parameter 

SULFIDE 
Result 

BDL 
Det. L imit 

1.0 
' 'Un i ts 

mq/L 

PHOSPHORUS, TOTAL (AUTOMATED) EPA 365.1 
Analyst : C. PEREGRINE Analysis Date: 09-DEC-97 10:14 Instrunent: AUTO-ANALYZER1 l l l l Test: G207.2.0 

Parameter 

PHOSPHORUS 
Result 

BDL 
Det. Limit 

0.03 
Units 

mq/L 

NITRITE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : « . ADKINS Analysis Date: 03-DEC-97 15:47 Instrument: IC mn Test: G300.3.0 

Parameter 

NITROGEN, NITRITE 
Result' 

BDL 
Det. L imi t 

0.5 
Units 

mq/L 
1:10 dilution 
Unable to analyze sample at lower dilution due to high concentration of 
non-target compounds. 

FIELD FILTRATION SAS -
Analyst : , Analysis Date: Instrunent: FIELD Test: P110.0.0 

FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 
Analyst : P. MASTERS Analysis Date: 04-DEC-97 14:00 Instrument: PREP 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: P132.2.0 

Parameter Result Det. L imit Units 

INITIAL WEIGHT OR VOLUME 50 mL 
FINAL VOLUME mL 

Page 2 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427475 MW-10 

CALCIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysts Date: 05-DEC-97 04:02 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test : M409.3.0 

Parameter 

CALCIUM 
Result 

84. 
Det. L imi t 

0.20 
Units 

mq/L 

IRON ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date; 05-0EC-97* 04:02 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test : M415.3.0 

Parameter 

IRON 
Result 

BDL 
Det. L imi t 

0.025 
Units 

mq/L 

MAGNESIUM ICP EPA 200.7 
Analyst : A, STOCKBURGER Analysis Date: 05-DEC-97 04:02 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M418.3.0 

Parameter 

MAGNESIUM 
Result 

11. 
Det. L imi t 

0.20 
Units 

mq/L 

MANGANESE ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 04:02 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 " 
Prep: FIELD FILTRATION SAS P110.0.0 

Test : M419.3.0 

Parameter 

MANGANESE 
Result 

BDL 
Det. L imi t 

0.010 
Units 

mq/L 

POTASSIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 04:02 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA'200.0 P132.2.0 
Prep; FIELD FILTRATION SAS P110.0.0 

Test: M426.3.0 

Parameter 

POTASSIUM 
Result 

2.3 
Det. L imi t 

0.20 
Units 

mq/L 

SODIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: OS-DEC-97 04:02 Instrument: ICP 

Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 JM32.2.0 

Prep: FIELD FILTRATION SAS Pi10.0.0 

Test : M43U3.0 

Parameter 

SODIUM 
Result 

130 
Det. L imi t 

0.20 
Units 

mq/L 

NITRATE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 03-DEC-97 18:57 Instrument: IC Test: G300.5.0 

Parameter 

NITROGEN, NITRATE 
Result 

2 
Det. L imi t 

0.05 
Units 

mq/L 

Sample Comments 

BDL Below Detection Limit 

Sample chain of custody number 66005. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Page 3 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427475 MW-10 

Sample Conments 
Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 VEST LOOP SOUTH, BELLAIRE, TX 77401 

JAKE GALLEGOS, THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NM 88201 

Page 4 (last page) 



C E R T I F I C A T E OF A N A L Y S I S 

Service Location Received Project Lab ID 

HERITAGE ENVIRONMENTAL SERVICES, INC. 03-DEC-97 3892 A427476 
COMMERCIAL LABORATORY OPERATIONS Complete PO Number 

7901 W. MORRIS ST. ll-DEC-97 VERBAL* 
INDIANAPOLIS, IN 46231 Printed Sampled 

(317)243-8304 ll-DEC-97 02-DEC-97 10:40 

Report To B i l l To 

JAKE GALLEGOS STEVE DE ALBUQUERQUE 
CH2M HILL PHILLIPS PETROLEUM; HOUSTON 
100 INVERNESS TERRACE EAST 6330 WEST LOOP SOUTH 
ENGLEWOOD, CO 80112-5304 BELLAIRE, TX 77401 

Sample Descript ion 

CLIENT ID: MW-9 
LOCATION: SOUTH 4 LAKES 

PURGEABLE AROMATICS BY GC/PID SW846-8020A 
Analyst : S. STRUEWING Analysis Date: 04-DEC-97 18:52 Instrument: GC/PID ELCD Test: O460.2.0 

Parameter Result Det. L imi t Units 

BENZENE BDL 1 ug/L 
TOLUENE BDL mmmmm. ug/L 
ETHYL BENZENE BDL l ug/L 
H/P-XYLENE BDL l l l l l l l l l ug/L 
O-XYLENE BDL l ug/L 
NAPHTHALENE BDL i i i i i i l i l ug/L 

SURROGATE RECOVERY 

fLUOftOBENZENE 104,5 % Rec 
CHLOROFLUOROBENZENE 102.5 % Rec 

ALKALINITY TOTAL EPA 310.1 
Analyst : fi. PIERCE Analysis Date: 09-0EC-97 22:00 Test : G605.2.0 

Parameter Result Det. L imi t Units 

ALKALINITY 200 1.0 mq/L 

ALKALINITY (CARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: G611 

—f tf 

.2«0 
Parameter 

ALKALINITY 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

ALKALINITY (BICARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Testt *56?0,2.O 

Parameter 

ALKALINITY 
Result 

200 
Det. L imi t 

1.0 
Units 

mq/L 

SULFATE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 03-0EC-97 19:50 Instrument: IC Tes t : G300.7.0 

Parameter 

SULFATE 
Result 

200 
Det. L imi t 

1.3 
Units 

mq/L 
1:5 dilution 

Page 1 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427476 MW-9 

CHLORIDE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 03-DEC-97 19:50 Instrument: IC Test: G300.2.0 

Parameter Result Det. L imi t Units 
CHLORIDE 54 1.3 ma/L 
1:5 dilution 

DISSOLVED SOLIDS EPA 160.1 
Analyst : J . ZAVELA Analysis Date: 05-DEC-97 12:15 Test : G402.7.Q 

Parameter 

DISSOLVED SOLIDS 
Result 

630 
Det. L imi t 

10 
Units 

mq/L 

SPECIAL SERVICES FOR GC/FID/PID/ELCD SAS 
Analyst : B. BELL Analysis Date: 04-0EC-97 13:46 Instrument: GC/FIO Test : X106.0.0 

Parameter 

METHANE 
Result 

BDL 
Det. L imi t 

8.0 
Units 

Uq/L 

TOTAL ORGANIC CARBON EPA 415.1 
Analyst : K. STALOWICZ Analysis Date: 04-DEC-97 09:41 Instrument: TOC Test : 0401.1.0 

Parameter 

TOTAL ORGANIC CARBON (TOC) 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

SULFIDE (TITRIMETRIC IODINE) EPA 376.1 
Analyst : H. BOROS Analysis Date: 04-0EC-97 23:45 Test:. G110.3.0 

Parameter 

SULFIDE 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

PHOSPHORUS, TOTAL (AUTOMATED) EPA 365.1 
Analyst : C. PEREGRINE Analysis Date: 09-DEC-97 10:14 Instrument: AUTO-ANALYZER Test: G207.2.0 

Parameter 

PHOSPHORUS 
Result 

BDL 
Det. L imi t 

0.03 
Units 

mq/L 

NITRATE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : tt. ADKINS Analysis Date: 03-DEC-97 19:32 Instrument: IC Test: G300.5.0 

Parameter 

NITROGEN, NITRATE 
Result 

0.61 
Det. L imi t 

0.05 
Units 

mq/L 

NITRITE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 03-DEC-97 19:50 Instrunent: IC Test ; G300.3.0 

Parameter 

NITROGEN, NITRITE 
Result 

BDL 
Det. L imi t 

0.25 
Units ' 

mq/L 
1:5 dilution 
Unable to analyze sample at lower dilution due to high concentration of 
non-target compounds. 

FIELD FILTRATION SAS 
Analyst : - Analysis Date: Instrument: FIELD Test: P110.0.0 

FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 
Analyst : P. MASTERS Analysis Date: 04-DEC-97 14:00 Instrunent: PREP 
Prep: FIELD FILTRATION SAS P110.0.0 

Test ; PT32.2.0 

Parameter Result Det. L imi t Units 

INITIAL WEIGHT OR VOLUME 50 mL 
MNAL VOLUME 50 mL 

Page 2 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427476 MW-9 

CALCIUM ICP EPA 200.7 
Analyst ; A. STOCKBURGER Analysis Date: 05-DEC-97 04:05 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M409.3.0 

Parameter 

CALCIUM 
Result 

100 
Det. L imi t 

0.20 
Units 

mq/L 

IRON ICP EPA 200.7 
Analyst: A. STOCKBURGER Analysis Date: OS-DEC-97 04:05 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M415.3.0 

Parameter 

IRON 
Result 

BDL 
Det. L imit 

0.025 
Units 

mq/L 

MAGNESIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 04:05 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M418.3.0 

Parameter 

MAGNESIUM 
Result 

11. 
Det. L imi t 

0.20 
Units 

mq/L 

MANGANESE ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 04:05 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 • 
Prep: FIELD FILTRATION SAS P110.O.0 

Test: M419.3.0 

Parameter 

MANGANESE 
Result 

BDL 
Det. L imi t 

0.010 
Units 

mq/L 

POTASSIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-0EC-97 04:05 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M426.3.0 

Parameter 

POTASSIUM 
Result 

1.7 
Det. L imi t 

0.20 
Units 

mq/L 

SODIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysts Date: 05-DEC-97 04:05 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep; FIELD FILTRATION SAS P110.0.0 

Test: M431.3.0 

Parameter 

SODIUM 
Result 

73. 
Det. L imi t 

0.20 
Units 

mq/L 

Sample Comments 

BDL Below Detection Limit 

Sample chain of custody number 66005. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 WEST LOOP SOUTH, BELLAIRE, TX 77401 

Page 3 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427476 MW-9 

Sample Conments 
JAKE GALLEGOS. THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NM 88201 

Page 4 (last page) 



C E R T I F I C A T E OF ANALYSIS 

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Received 

03-DEC-97 
Project 

3892 
Lab ID 

A427477 
Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Complete 

ll-DEC-97 
PO Nunber 

VERBAL* 

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Printed 

ll-DEC-97 
Sampled 

02-DEC-97 13:00 

Report To B i l l To 

JAKE GALLEGOS 
CH2M HILL 
100 INVERNESS TERRACE EAST 
ENGLEWOOD, CO 80112-5304 

STEVE DE ALBUQUERQUE 
PHILLIPS PETROLEUM; HOUSTON 
6330 WEST LOOP SOUTH 
BELLAIRE, TX 77401 

CLIENT ID: MW-16 
LOCATION: SOUTH 4 LAKES 

Sample Description 

PURGEABLE AROMATICS BY GC/PID SW846-8020A 
Analyst : S. STRUEWING Analysis Date: 04-DEC-97 09:49 Instrument: GC/PID ELCD Test: O460.2.0 

Parameter 

BENZENE 
TOLUENE 
ETHYL BENZENE 
M/P-XYLENE 
O-XYLENE 
NAPHTHALENE 

Result 

BDL 
BDL 
BDL 
BDL 
BDL 

WMMmmmmmmmmm 

Det. L imit 

1 
m m m m m 

1 
mmmmm 

I 

mmmmm 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

SURROGATE RECOVERY 

RUOROBENZENE 
CHLOROFLUOROBENZENE 

103.5 
101.5 

% Rec 
% Rec 

ALKALINITY TOTAL EPA 310.1 
Analyst ; R, PIERCE Analysis Date; 09-DEC-97 22:00 Test : G605.2.Q 

Parameter Result Det. L imi t Units 

ALKALINITY 380 1.0 mq/L 

ALKALINITY (CARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: G611.2.0 

Parameter 

ALKALINITY 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

ALKALINITY (BICARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: 0610.2.0 

Parameter 

ALKALINITY 
Result 

380 
Det. L imi t 

1.0 
Units 

mq/L 

SULFATE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 03-DEC-97 21:18 Instrument: IC Test: G300.7.0 

Parameter 

SULFATE 
Result 

190 
Det. L imi t 

2.5 
Units 

mq/L 
1:10 dilution 

Page 1 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427477 MW-16 

CHLORIDE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst: M. ADKINS Analysts Date: 03-0EC-97 21:18 Instrument: IC Test: G300.2.0 

Parameter 

CHLORIDE 
Result 

66 
Det. Limit 

2.5 
Units 

mq/L 
1:10 dilution 

DISSOLVED SOLIDS EPA 160.1 
Analyst : J , 2AVELA Analysis Date: OS-DEC-97 12:15 Test: 6402.7,0 

Parameter 

DISSOLVED SOLIDS 
Result 

850 
Det. L imit 

10 
Units 

mq/L 

SPECIAL SERVICES FOR GC/FID/PID/ELCD SAS 
Analyst : 8. BELL Analysis Date: 04-DEC-97 14:14 Instrument: GC/FID Test: X106.0.0 

Parameter 

METHANE 
Result 

BDL 
Det. Limit 

8.0 
Units 

uq/L 

TOTAL ORGANIC CARBON EPA 415.1 
Analyst : K. STALOWICZ Analysis Date: 04-0EC-97 09:41 Instrument: TOC Test: 0401.1.0 

Parameter 

TOTAL ORGANIC CARBON (TOC) 
Result 

BDL 
Det. L imit 

1.0 
Units 

mq/L 

SULFIDE (TITRIMETRIC IODINE) EPA 376.1 
Analyst : M. BOROS Analysis Date: 04-DEC-97 23:45 Test: G110.3.0 

Parameter 

SULFIDE 
Result 

BDL 
Det. L imit 

1.0 
Units 

mq/L 

PHOSPHORUS, TOTAL (AUTOMATED) EPA 365.1 
Analyst: C. PEREGRINE Analysis Date: 09-DEC-97 10:14 Instrument: AUTO-ANALYZER Test: G207.2.0 

Parameter 

PHOSPHORUS 
Result 

BDL 
Det. L imi t 

0.03 
Units 

mq/L 

NITRATE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 03-DEC-97 20:08 Instrument: IC Test: G300.5.0 

Parameter 

NITROGEN, NITRATE 
Result 

0.66 
Det. L imit 

0.05 
Units 

mq/L 

NITRITE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : ft. ADKINS Analysis Date: 03-DEC-97 21:18 Instrunent: IC Test: G300.3.0 

Parameter 

NITROGEN, NITRITE 
Result 

BDL 
Det. Limit 

0.5 
Units 

mg/L 
Unable to analyze sample at lower dilution due to high concentration of 
non-target compounds. 
1:10 dilution 

FIELD FILTRATION SAS 
Analyst : . Analysis Date: Instrument: FIELD Test: P110.0.0 

FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 
Analyst : P. MASTERS Analysis Date: 04-DEC-97 14:00 Instrunent: PREP 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: P132.2.0 

Parameter Result Det. L imit Units 

INITIAL WEIGHT OR VOLUME 50 mL 
SF3NALSV0LUME 50 mL 

Page 2 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427477 MW-16 

CALCIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Oate: OS-DEC-97 04:09 Instrument: 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: WELD FILTRATION SAS P110.0.0 

ICP Test: M409.3.0 

Parameter 

CALCIUM 
Result 

90. 
Det. L imi t 

0.20 
Units 

mq/L 

IRON ICP EPA 200.7 
Analyst : A. STOCKBURGER Anatysfs Date: OS-DEC-97 04:09 Instrument: 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200,0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

ICP Test: M41S.3.0 

Parameter 

IRON 
Result 

BDL 
Det. L imi t 

0.025 
Units 

mq/L 

MAGNESIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: OS-DEC-97 04:09 Instrument: 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS Pi10.0.0 

ICP Tes t ; M418,3,Q 

Parameter 

MAGNESIUM 
Result 

14. 
Det. L imi t 

0.20 
Units ' v 

mq/L 

MANGANESE ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: OS-DEC-97 04:09 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M419.3.0 

Parameter 

MANGANESE 
Result 

BDL 
Det. L imi t 

0.010 
Units 

mq/L 

POTASSIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 04:09 Instrunent: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test; M426.3.0 

Parameter 

POTASSIUM 

* f 

Result 

0.88 
Det. L imi t 

0.20 
Units 

mq/L 

SODIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: OS-DEC-97 04:09 Instrument: ICP 
Prep: fAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M431.3.0 

Parameter 

SODIUM 
Result 

170 
Det. L imi t 

0.20 
Units 

mq/L 

BDL Below Detection Limit 
Sample Comments 

Sample chain of custody number 66005. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 WEST LOOP SOUTH, BELLAIRE, TX 77401 

Page 3 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427477 MW-16 

Sample Conments 
JAKE GALLEGOS. THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL. NM 88201 

Approved : C^L^Vv^^ Page 4 (last page) 



C E R T I F I C A T E OF ANALYSIS 

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 1 

7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Received 

03-DEC-97 
Project 

3892 
Lab ID 

A427478 
Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 1 

7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Complete 

12-DEC-97 
PO Number 

VERBAL* 

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 1 

7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Printed 

12-DEC-97 
Sampled 

02-DEC-97 14:00 

Report To 

JAKE GALLEGOS 
CH2M HILL 
100 INVERNESS TERRACE EAST 
ENGLEWOOD, CO 80112-5304 

B i l l To 

STEVE DE ALBUQUERQUE 
PHILLIPS PETROLEUM; HOUSTON 
6330 WEST LOOP SOUTH 

JBELLAIRE, TX 77401 

Sample Description 

CLIENT ID: MW-14 
Sample Description 

LOCATION: SOUTH 4 LAKES 

PURGEABLE AROMATICS BY GC/PID SW846-8020A 
Analyst : S. STRUEWING Anatysis Date: 04-DEC-97 20:46 ! Instrument: GC/PID ELCD Test: O460.2.0 

Parameter 

BENZENE 
TOLUENE 
ETHYL BENZENE 
M/P-XYLENE 
O-XYLENE 
NAPHTHALENE 

Result 

BDL 
mmm^mmmmmm 

BDL 
BDL 
BDL 
BDL • , 

Det. L imi t 

1 
I l l l l l i f 

l 
mmmmm 

l 
- 1 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

SURROGATE RECOVERY 

fLUOROBENZENE 
CHLOROFLUOROBENZENE 

105.0 
101.0 

% Rec 
% Rec 

ALKALINITY TOTAL EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: 6605.2.0 

Parameter Result Det. L imi t Units 

ALKALINITY 740 1.0 mq/L 

ALKALINITY (CARBONATE) EPA 310.1 
Analyst : R. PIERCE Anatysis Dete: 09-DEC-97 22:00 Test; G611 .2.0 

Parameter 

ALKALINITY 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

ALKALINITY (BICARBONATE) EPA 310.1 
Analyst: R. PIERCE Analysis Date: 09-DEC-97 22:00 Test : G610.2.0 

Parameter 

ALKALINITY 
Result 

740 
Det. L imi t 

1.0 
Units 

mq/L 

SULFATE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 03-OEC-97 22:29 Instrument: IC Tests 6300.7.0 

Parameter 

SULFATE 
Result 

170 
Det. L imi t 

2.5 
Units 

mq/L 
1:10 dilution 

Page 1 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427478 MW-14 

CHLORIDE BY ION CHROMATOGRAPHY EPA 300.0 -
Analyst : M. ADKINS Analysis Date: 03-DEC-97 22:29 Instrument: IC Test: G300.2.0 

Parameter Result Det. L imi t Units 
CHLORIDE 130 2.5 mg/L 
1:10 dilution 

DISSOLVED SOLIDS EPA 160.1 
Analyst : J . ZAVELA Analysis Date: 05-DEC-97 12:15 Test: G402.7.0 

Parameter 

DISSOLVED SOLIDS 
Result 

900 
Det. L imit 

10 
Units 

mq/L 

SPECIAL SERVICES FOR GC/FID/P1D/ELCD SAS 
Analyst : B. BELL Analysis Date: 04-DEC-97 14:29 Instrument: GC/FID Test: X106.0.0 

Parameter 
METHANE 

Result 
BDL 

Det. L imit 
8.0 

Units 

uq/L 

TOTAL ORGANIC CARBON EPA 415.1 
Analyst : K. STALOW!C2 Analysis Date: 04-DEC-97 09:41 Instrument: TOC Test: 0401.1.0 

Parameter 

TOTAL ORGANIC CARBON (TOO 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

SULFIDE (T1TR)METRIC IODINE) EPA 376.1 
Analyst : H. BOROS Analysis Date: 04-0EC-97 23:45 i Test: G110.3.0 

Parameter 

SULFIDE 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mg/L 

PHOSPHORUS, TOTAL (AUTOMATED) EPA 365.1 
Analyst : C. PEREGRINE Analysts Date: 09-DEC-97 10:14 Instrument: AUTO-ANALYZER Test: G207.2.0 

Parameter 

PHOSPHORUS 
Result 

BDL 
Det. L imi t 

0.03 
Units 

mg/L 

NITRATE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0. 
Analyst : K. ADKINS Analysis Date: 03-OEC-97 22:11 * Instrument': IC Test: G300.5.0 

Parameter 

NITROGEN, NITRATE 
Result 

0.79 
Det. L imi t 

0.05 
Units 

mg/L 

NITRITE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : H. ADKINS Analysis Date: 03-DEC-97 22:29 Instrument: IC Test : G300.3.0 

Parameter 

NITROGEN, NITRITE 
Result 

BDL 
Det. L imi t 

0.50 
Units 

mg/L 
1:10 dilution 
Unable to analyze sample at lower dilution due to high concentration of 
non-target compounds. 

FIELD FILTRATION SAS 
Analyst : . Analysis Date: Instrument; FIELD Test: P110.0.0 

FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 
Analyst : P. MASTERS Analysis Date: 04-DEC-97 14:00 Instrument: PREP 
Prep: FIELD FILTRATION SAS P110.0.0 

Test ; 1*132,2,9 

Parameter Result Det. L imi t Units 

INITIAL WEIGHT OR VOLUME 50 mL 
M1NAL VOLUME 50 mL 

Page 2 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427478 MW-14 

CALCIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 04:12 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M409.3.0 

Parameter 

CALCIUM 
Result 

91. 
Det. Lfmit 

0.20 
Units 

mq/L 

IRON ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-0EC-97 04:12 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M415.3.0 

Parameter 

IRON 
Result 

BDL 
Det. L imi t 

0.025 
Units 

mq/L 

MAGNESIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 04:12 ' Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M418.3.0 

Parameter 

MAGNESIUM 
Result 

18. 
Det. L imi t 

0.20 
Units 

mq/L 

MANGANESE ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 04:12 Instrument: ICP 
Prep; FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M419.3.0 

Parameter 

MANGANESE 
Result 

BDL 
Det. L imi t 

0.010 
Units 

mq/L 

POTASSIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 05-DEC-97 04:12 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P13i 
Prep: FIELD FILTRATION SAS P110.0.0 

Instrument: ICP 

lIlllllll^BIIBBllH 
Test: M426.3.0 

Parameter 

POTASSIUM 
Result 

0.88 
Det. L imi t 

0.20 
Units 

mq/L 

SODIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: OS-DEC-97 04:12 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M431.3.0 

Parameter 

SODIUM 
Result 

160 
Det. L imi t 

0.20 
Units 

mq/L 

Sample Comments 
BDL Below Detection Limit 

Sample chain of custody number 66005. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 WEST LOOP SOUTH, BELLAIRE, TX 77AOI 

Page 3 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427478 MW-14 

Sample Comments 
JAKE GALLEGOS. THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NM 88201 

Approved : Page 4 (last page) 



C E R T I F I C A T E OF A N A L Y S I S 

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Received 

04-DEC-97 
Project 

3892 
Lab ID 

A427560 
Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Complete 

15-DEC-97 
PO Number 

VERBAL* 

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Printed 

15-DEC-97 
Sampled 

03-DEC-97 07:45 

Report To B i l l To 

JAKE GALLEGOS 
CH2M HILL 
100 INVERNESS TERRACE EAST 
ENGLEWOOD, CO 80112-5304 

STEVE DE ALBUQUERQUE 
PHILLIPS PETROLEUM; HOUSTON 
6330 WEST LOOP SOUTH 
BELLAIRE, TX 77401 

CLIENT ID: MW-7 
LOCATION: SOUTH 4 LAKES 

Sample Descript ion 

PURGEABLE AROMATICS BY GC/PID SW846-8020A 
Analyst : S. STRUEMING Analysis Date: 08-DEC-97 14:27 Instrument: GC/PID ELCD Test: 0460.2.0 

Parameter Result Det. L imi t Units 

BENZENE 2.3 1 ug/L 
TOLUENE BDL mmmmmm. ug/L 
ETHYL BENZENE BDL l ug/L 
M/P-XYLENE BDL mmmmmm ug/L 
O-XYLENE BDL l ug/L 
NAPHTHALENE wmmmmmmmmmmm l l l l l l l l ug/L 

SURROGATE RECOVERY 

FLUOROBENZENE 103.0 % Rec 
CHLOROFLUOROBENZENE 99.0 % Rec 

ALKALINITY TOTAL EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test : G605.2.Q 

Parameter Result Det. L imi t " Units 

ALKALINITY 280 1.0 mq/L 

ALKALINITY (CARBONATE) EPA 310.1 
Analyst : R. PIERCE Anatysis Date: 09-DEC-97 22:00 Test: G611.2.0 

Parameter 

ALKALINITY 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

ALKALINITY (BICARBONATE) EPA 310.1 
Analyst: R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: G610.2.0 

Parameter 

ALKALINITY 
Result 

280 
Det. L imi t 

1.0 
Units 

mq/L 

SULFATE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : « . ADKINS Anatysis Date: 04-DEC-97 18:46 Instrument: IC Test* €300.7.0 

Parameter 

SULFATE 
Result 

140 
Det. L imi t 

1.3 
Units 

mq/L 
1:5 dilution 

Page 1 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427560 MW-7 

CHLORIDE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : « . ADKINS Analysts Date: 04-0EC-97 18:46 Imt runen t : t c Test: G300.2.0 

Parameter Result Det. L imi t Units 
CHLORIDE 69 1.3 mq/L 
1:5 dilution 

DISSOLVED SOLIDS EPA 160.1 
Analyst : J , 2AVELA Analysts Date: OS-DEC-97 12:15 Test: G402.7.0 

Parameter 

DISSOLVED SOLIDS 
Result 

620 
Det. L imit 

10 
Units 

mq/L 

SPECIAL SERVICES FOR GC/FID/P1D/ELCD SAS 
Analyst : 8. BELL Analysts Date: 04-DEC-97 16:02 Instrument: GC/FID . Test: X106.0.0 

Parameter 

METHANE 
Result 

290 
Det. Limit 

8.0 
Units 

uq/L 

TOTAL ORGANIC CARBON EPA 415.1 
Analyst : K. STALOWfCZ Analysis Date:^ 08-0EC-97 08:10 Instrument: TOC Test: O401.1.0 

Parameter 

TOTAL ORGANIC CARBON (TOC) 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

SULFIDE (TITRIMETRIC IODINE) EPA 376.1 
Analyst* « , BOROS Analysis Oate: 04-0EC-97 23:45 Test: G110.3.0 

Parameter 

SULFIDE 
Result 

BDL 
Det. L imit 

1.0 
Units 

mq/L 

PHOSPHORUS, TOTAL (AUTOMATED) EPA 365.1 
Analyst : C. PEREGRINE Analysis Date: 09-0EC-97 10:14 Instrument: AUTO-ANALYZER Test : G207.2.0 

Parameter 

PHOSPHORUS 
Result 

BDL 
Det. L imi t 

0.03 
Units 

mq/L 

NITRATE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysts Dete: 04-DEC-97 18:28 Instrument: IC Test : G300.5.0 

Parameter 

NITROGEN, NITRATE 
Result 

BDL 
Det. L imi t 

0.05 
Units 

mg/L 

NITRITE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : tt. ADKINS Analysis Date: 04-DEC-97 18:46 Instrument: IC Test: G300.3.0 

Parameter 

NITROGEN, NITRITE 
Result 

BDL 
Det. L imi t 

0.25 
Units 

mq/L 
1:5 dilution 
Unable to analyze sample at lower dilution due to high concentration of 
non-target compounds. 

FIELD FILTRATION SAS 
Analyst : . Analysis Date: Instrunent: FIELD Test: P110.0.0 

FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 
Analyst : R. DALAL Analysis Date: 11-DEC-97 12:00 Instrunent: PREP 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: P132.2.0 

Parameter Result Det. L imi t Units 

INITIAL WEIGHT OR VOLUME 50 mL 
FINAL VOLUME wmmmmmmmmmmm mL 

Page 2 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427S60 MW-7 

CALCIUM ICP EPA 200.7 
Analyst: A. STOCKBURGER Analysis Date: 12-DEC-97 04:56 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M409.3.0 

Parameter 

CALCIUM 
Result 

68. 
Det. L imit 

0.20 
Units 

mq/L 

IRON ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 12-DEC-97 04:56 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M415.3.0 

Parameter 

IRON 
Result 

0.34 
Det. L imi t 

0.025 
Units 

mq/L 

MAGNESIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Anatysis Date: 12-DEC-97 04:56 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M418.3.0 

Parameter 

MAGNESIUM 
Result 

11. 
Det. L imi t 

0.20 
Units 

mq/L 

MANGANESE ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 12-DEC-97 04:56 . Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: H419.3.0 

Parameter 

MANGANESE 
Result 

0.078 
Det. L imit 

0.010 
Units 

mq/L 

POTASSIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 12-DEC-97 04:56 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS PltO.O.Q 

Test: M426.3.0 

Parameter 

POTASSIUM 
Result 

28. 
Det. L imi t 

0.20 
Units 

mq/L 

SODIUM ICP EPA 200.7 
Analyst: A. STOCKBURGER Analysis Date: 12-0EC-97 04:56 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M431.3.0 

Parameter 

SODIUM 
Result 

98. 
Det. L imi t 

0.20 
Units 

mq/L 

Sample Comments 

BDL Below Detection Limit 

Sample chain of custody number 66006. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 WEST LOOP SOUTH, BELLAIRE, TX 77401 

Page 3 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427560 MW-7 

Sample Comments 
JAKE GALLEGOS, THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NM 88201 

Approved : Page 4 (last page) 



C E R T I F I C A T E OF A N A L Y S I S 

Service Location Received Project Lab 10 
HERITAGE ENVIRONMENTAL SERVICES, INC. 04-DEC-97 3892 A427561 
COMMERCIAL LABORATORY OPERATIONS Complete PO Number 
7901 W. MORRIS ST. 10-DEC-97 VERBAL* 
INDIANAPOLIS, IN 46231 Printed Sampled 
(317)243-8304 10-DEC-97 03-DEC-97 08:40 

Report To Bill To 

JAKE GALLEGOS 
CH2M HILL 
100 INVERNESS TERRACE EAST 
ENGLEWOOD, CO 80112-5304 

STEVE DE ALBUQUERQUE 
PHILLIPS PETROLEUM; HOUSTON 
6330 WEST LOOP SOUTH 
BELLAIRE, TX 77401 

CLIENT ID: RW-1D 
LOCATION: SOUTH 4 LAKES 

Sample Description 

PURGEABLE AROMATICS BY GC/PID SW846-8020A 
Analyst: S. STRUEWING Analysis Date: 08-DEC-97 20:09 Instrument: GC/PIO ELCD Testi O460.2.0 

Parameter 
BENZENE 
TOLUENE 
ETHYL BENZENE 
M/P-XYLENE 
O-XYLENE 
NAPHTHALENE 

Result 
2000 
BDL 
220 
BDL 
110 

mmmMmmmmmmmMm 

Det. Limit 

50 

50 

i i i i a o i 
50 

Units 
ug/L 
ug/t 
ug/L 
ug/L 
ug/L 
ug/L 

SURROGATE RECOVERY 

fLUOROBENZENE 
CHLOROFLUOROBENZENE 

mmmmmmmmmmmm 
95.0 

% Rec 
% Rec 

1:50 Dilution necessary due to high concentration of target compounds. 

Sample Comments 

BDL Below Detection Limit 

Sample chain of custody number 66006. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 WEST LOOP SOUTH, BELLAIRE, TX 77401 

JAKE GALLEGOS, THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NM 88201 

Approved Page 1 (last page) 



C E R T I F I C A T E OF A N A L Y S I S 

Service Location Received ~ Project Lab ID 

HERITAGE ENVIRONMENTAL SERVICES, INC. 04 -DEC-97 3892 A427562 
COMMERCIAL LABORATORY OPERATIONS Complete PO Number 

7901 W. MORRIS ST. 15 -DEC-97 VERBAL* 
INDIANAPOLIS, IN 46231 Pr inted Sampled 

(317)243-8304 15 -DEC-97 03-DEC-97 09:30 

Report To B i l l To 

JAKE GALLEGOS STEVE DE ALBUQUERQUE 
CH2M HILL PHILLIPS PETROLEUM; HOUSTON 
100 INVERNESS TERRACE EAST 6330 WEST LOOP SOUTH 
ENGLEWOOD, CO 80112-5304 BELLAIRE, TX 77401 

Sample Description 

CLIENT ID: MW-15 
LOCATION: SOUTH 4 LAKES 

PURGEABLE AROMATICS BY GC/PID SW846-8020A 
Analyst: S. STRUEWING Anatysis Date: 08-DEC-97 21:06 Instrument: GC/PID ELCD Test: 0460.2.0 

Parameter 

BENZENE 
TOLUENE 
ETHYL BENZENE 
M/P-XYLENE 
O-XYLENE 
NAPHTHALENE 

Result 

91 
1100 
860 
1400 
860 

mmmmmmmmmmm 

Det. L imi t 

25 
mmmmwm 

25 
11II1I251 

25 
wmmmwm 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

SURROGATE RECOVERY 

FiUOROBENZENE 
CHLOROFLUOROBENZENE 

101.6 
100.4 

% Rec 
% Rec 

1:25 Dilution necessary due to high concentration 4f target compounds. 

ALKALINITY TOTAL EPA 310.1 
Analyst: R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: G60S.2.0 

Parameter 

ALKALINITY 
Result 

680 
Det. L imi t 

1.0 
Units 

mq/L 

ALKALINITY (CARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: G611.2.0 

Parameter 

ALKALINITY 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

ALKALINITY (BICARBONATE) EPA 310.1 
Analyst : R. PIERCE Anatysis Date: 09-DEC-97 22:00 Test: G610.2.0 

Parameter 

ALKALINITY 
Result 

680 
Det. L imi t 

1.0 
Units 

mq/L 

Page 1 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample IO: A427562 MW-15 

SULFATE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst ; K. ADKINS Anatysfs Date: 04-0EC-97 19:38 Instrunent: IC Test : G300.7.0 

Parameter 

SULFATE 
Result 

4.8 
Det. L imit 

0.25 
Units 

mq/L 

CHLORIDE BY ION CHROMATOGRAPHY EPA 300.0 -
Analyst : M. ADKINS Analysis Date: 04-DEC-97 19:56 Instrunent: IC Test : 6300.2.0 

Parameter Result Det. L imi t Units 

CHLORIDE 490 6.3 mq/L 
1:25 dilution 

DISSOLVED SOLIDS EPA 160.1 
Analyst : i . ZAVELA Analysis Date: OS-DEC-97 12:15 Test : G402.7.0 

Parameter 

DISSOLVED SOLIDS 
Result 

1400 
Det. L imit 

10 
Units 

mq/L 

SPECIAL SERVICES FOR GC/FID/PID/ELCD SAS 
Analyst : B. BELL Analysis Date: 04-DEC-97 16:17 Instrunent: GC/FID Test ; X106.0.0 . 

Parameter 

METHANE 
Result 

8.7 
Det. L imi t 

8.0 
Units 

uq/L 

TOTAL ORGANIC CARBON EPA 415.1 
Analyst : K. STALOWICZ Analysis Date: 08-DEC-97 08:10 Instrument: TOC Test ; 0401.1.0 

Parameter 

TOTAL ORGANIC CARBON (TOC) 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mg/L 

SULFIDE (TITRIMETRIC IODINE) EPA 376.1 
Analyst : M. BOROS Analysis Date: Q4-DEC-97 23:45 Test: G110.3.0 

Parameter 

SULFIDE 
Result 

BDL 
Det L imi t 

1.0 
Units 

mg/L 
V . I • 

PHOSPHORUS, TOTAL (AUTOMATED) EPA 365.1 
Analyst : C. PEREGRINE Analysis Date: 09-DEC-97 10:14 Instrument: AUTO-ANALYZER Test: G207.2.0 

Parameter 

PHOSPHORUS 
Result 

BDL 
Det. L imi t 

0.03 
Units 

mg/L 

NITRATE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKtNS Analysis Date: 04-0EC*97 19:38 Instrunent: IC Test : G300.5.0 

Parameter 

NITROGEN, NITRATE 
Result 

BDL 
Det. L imi t 

0.05 
Units 

mg/L 

NITRITE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 04-DEC-97 19:56 instrument: IC Test: G300.3.0 

Parameter 

NITROGEN, NITRITE 
Result 

BDL 
Det L imi t 

1.3 
Units 

mq/L 
1:25 dilution 
Unable to analyze sample at lower dilution due to high concentration of 
non-target compounds. 

Page 2 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427562 MW-15 

FIELD FILTRATION SAS 
Analyst : . Analysts Date: Instrument: FIELD Test: P110.0.0 

FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 
Analyst: R. DALAL Analysis Date: 11-DEC-97 12:00 Instrument: PREP 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: P132.2.0 

Parameter Result Det. L imi t Units 

INITIAL WEIGHT OR VOLUME 50 mL 
FINAL VOLUME 50 mL 

CALCIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Oate: 12-DEC-97 05:18 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: H409.3.0 

Parameter 

CALCIUM 
Result 

170 
Det. L imit 

0.20 
Units 

mq/L 

IRON ICP EPA 200.7 
Analyst: A. STOCKBURGER Analysis Date: 12-0EC-97 05:18 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M415.3.0 

Parameter 

IRON 
Result 

3.3 
Det. L imi t 

0.025 
Units 

mq/L 

MAGNESIUM ICP EPA 200.7 
Analyst: A. STOCKBURGER Analysis Date: 12-DEC-97 05:18 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M418.3.0 

Parameter 

MAGNESIUM 
Result 

66. 
Det. L imit 

0.20 
Units 

mq/L 

MANGANESE ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 12-DEC-97 05:18 Instrument: 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 F132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

ICP Test: M419.3.Q 

Parameter 

MANGANESE 
Result 

0.87 
Det. L imit 

0.010 
Units 

mq/L 

POTASSIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Oate: 12-0EC-97 05:18 Instrument: 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

ICP < Test: H426.3.0 

Parameter 

POTASSIUM 
Result 

3.5 
Det. L imi t 

0.20 
Units 

mq/L 

SODIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 12-DEC-97 05:18 Instrument: 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

ICP Test: M431.3.0 

Parameter 

SODIUM 
Result 

240 
Det. L imi t 

0.20 
Units 

mq/L 

Sample Comments 

BDL Below Detection Limit 

Page 3 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427562 MW-15 

Sample Comments 

Sample chain of custody number 66006. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 WEST LOOP SOUTH, BELLAIRE, TX 77401 

JAKE GALLEGOS, THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NM 88201 

Approved Page 4 (last page) 



C E R T I F I C A T E OF A N A L Y S I S 

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Received 

04-DEC-97 
Project 

3892 
Lab ID 

A427565 
Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Complete 

15-DEC-97 
PO Number 

VERBAL* 

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, INC. 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Printed 

15-DEC-97 
Sampled 

03-DEC-97 10:15 

Report To B i l l To 

JAKE GALLEGOS 
CH2M HILL 
100 INVERNESS TERRACE EAST 
ENGLEWOOD, CO 80112-5304 

STEVE DE ALBUQUERQUE 
PHILLIPS PETROLEUM; HOUSTON 
6330 WEST LOOP SOUTH 
BELLAIRE, TX 77401 

CLIENT ID: MW-13 
LOCATION: SOUTH 4 LAKES 

Sample Descript ion 

PURGEABLE AROMATICS BY GC/PID SW846-8020A 
Analyst : S. STRUEWING Analysis Date: 08-DEC-97 22:03 Instrument: GC/PID ELCD Test : O460.2.0 

Parameter Result Det. L imi t Units 

BENZENE 920 50 ug/L 
TOLUENE 140 mmmmmm. ug/L 
ETHYL BENZENE 160 50 ug/L 
M/P-XYLENE 360 I I I I I 1 5 0 I ug/L 
O-XYLENE 210 50 ug/L 
NAPHTHALENE BDL 50 ug/L 

SURROGATE RECOVERY 

FLUOROBENZENE wwiwmmwMwwmmmM % Rec 
CHLOROFLUOROBENZENE 97.5 % Rec 
1:50 Dilution necessary due to high concentration of target compounds. 

ALKALINITY TOTAL EPA 310.1 
Analyst ; R. PIERCE Analysis Date: 09-0EC-97 22:00 

i l l l l l ^^ i l l l l l l l p 
Test i (5605,2.0 

Parameter 

ALKALINITY 580 
Result Det. L imi t 

1.0 
Units 

mq/L 

ALKALINITY (CARBONATE) EPA 310.1 
Analyst : R. PIERCE Anatysis Date: 09-DEC-97 22:00 

IIIIII l l l lBiBlll l l l l l l lH Test: G611.2.0 

Parameter 

ALKALINITY BDL 
Result Det. L imi t 

1.0 
Units 

mq/L 

ALKALINITY (BICARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: G610.2.0 

Parameter 

ALKALINITY 580 
Result Det. L imi t 

1.0 
Units 

mq/L 

Page 1 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427565 MW-13 

SULFATE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 04-DEC-97 20:14 Instrument: IC Test : G300.7.0 

Parameter 

SULFATE 
Result 

11 
Det. L imi t 

0.25 
Units 

mq/L 

CHLORIDE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : tt. ADKINS Analysis Date: 04-DEC-97 20:46 Instrument: IC Test: 6300.2.0 

Parameter 

CHLORIDE 
Result 

560 
Det. L imit 

13 
Units 

mq/L 
1:50 dilution 

DISSOLVED SOLIDS EPA 160.1 
Analyst : J . 2AVELA Analysis Date: 05-DEC-97 12:15 Test: G402.7.0 

Parameter 

DISSOLVED SOLIDS 
Result 

1500 
Det. L imi t 

10 
Units 

mq/L 

SPECIAL SERVICES FOR GC/FID/PID/ELCD SAS 
Analyst: B. BELL Analysis Date: 04-DEC-97 16:58 Instrument: GC/FID Test : X106.0.0 

Parameter 

METHANE 
Result 

74 
Det. L imit 

8.0 
Units 

uq/L 

TOTAL ORGANIC CARBON EPA 415.1 
Analyst : K. STALOWICZ Analysis Date: 08-0EC-97 08:10 Instrunent: TOC Test: O401.1.0 

Parameter 

TOTAL ORGANIC CARBON (TOC) 
Result 

14 
Det. L imi t 

1.0 
Units 

mq/L 

SULFIDE (TITRIMETRIC IODINE) EPA 376.1 
Analyst : H. BOROS Analysis Date: 04-DEC-97 23:45 Test: G110.3.0 

Parameter 

SULFIDE 
Result 

BDL 
Det. L imit 

1.0 
Units 

mq/L 

PHOSPHORUS, TOTAL (AUTOMATED) EPA 365.1 
Analyst : C. PEREGRINE Anatysis Date: 09-DEC-97 10:14 Instrument: AUTO-ANALYZER Test: G207.2.0 

Parameter 

PHOSPHORUS 
Result 

BDL 
Det. L imi t 

0.03 
Units 

mq/L 

NITRATE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : tt. ADKINS Analysis Date: 04-DEC-97 20:14 Instrument: IC Test; G300.5.0 

Parameter 

NITROGEN, NITRATE 
Result 

BDL 
Det. L imi t 

0.05 
Units 

mq/L 

NITRITE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : tt. ADKINS Anatysis Date: 04-DEC-97 20:46 Instrunent: IC Test: G300.3.0 

Parameter 

NITROGEN, NITRITE 
Result 

BDL 
Det. L imi t 

2.5 
Units 

mq/L 
1:50 dilution 
Unable to analyze sample at lower dilution due to high concentration of 
non-target compounds. 

Page 2 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427565 MW-13 

FIELD FILTRATION SAS 
Analyst : . Analysts Date: Instrument: FIELD Test: P110.0.0 

FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 
Analyst : ft. DALAL Analysts Date: 11-0EC-97 12:00 Instrument: PREP 

Prep: FIELD FILTRATION SAS P110JJ.0 

Test: P132.2.0 

Parameter Result Det. L imi t Units 

INITIAL WEIGHT OR VOLUME 50 mL 
FINAL VOLUME ISO mL 

CALCIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 12-DEC-97 05:23 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test: M409.3.0 

Parameter 

CALCIUM 
Result 

190 
Det. L imi t 

0.20 
Units 

mq/L 

IRON ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Bate: 12-DEC-97 05:23 Instrument: ICP 

Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 

Prep: FIELD FILTRATION SAS P110.0.0 ' 

Test: M415.3.0 

Parameter 

IRON 
Result 

4.3 
Det. L imi t 

0.025 
Units 

mq/L 

MAGNESIUM ICP EPA 200.7 
Analyst: A. STOCKBURGER Anatysis Date: 12-DEC-97 05:23 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

Test : M418.3.0 

Parameter 

MAGNESIUM 
Result 

66. 
Det. L imit 

0.20 
Units 

mq/L 

MANGANESE ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysts Date: 12-DEC-97 05:23 Instrument: 

Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 

Prep: FIELD FILTRATION SAS Pi10.0.0 

ICP Test : M419.3.0 

Parameter 

MANGANESE 
Result 

2.2 
Det. L imi t 

0.010 
Units 

mq/L 

POTASSIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Oate: 12-DEC-97 05:23 Instrument: 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: FIELD FILTRATION SAS P110.0.0 

ICP Test ; H426.3.0 

Parameter 

POTASSIUM 
Result 

1.2 
Det. L imi t 

0.20 
Units 

mq/L 

SODIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 12-DEC-97 05:23 Instrument: 

Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 

Prep: FIELD FILTRATION SAS PI10.0.0 

ICP Test: M431.3.0 

Parameter 

SODIUM 
Result 

240 
Det. L imi t 

0.20 
Units 

mq/L 

Sample Comments 

BDL Below Detection Limit 

Page 3 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427565 MW-13 

Sample Comments 

Sample chain of custody number 66006. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 WEST LOOP SOUTH, BELLAIRE, TX 77401 

JAKE GALLEGOS, THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NM 88201 
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C E R T I F I C A T E OF A N A L Y S I S 

Service Location Received Project Lab ID 

HERITAGE ENVIRONMENTAL SERVICES, INC. 04-DEC-97 3892 A427566 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Complete 

15-DEC-97 
PO Number 

VERBAL* 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Printed 

15-DEC-97 
Sampled 

03-DEC-97 13:50 

Report To B i l l To 

JAKE GALLEGOS 
CH2M HILL 
100 INVERNESS TERRACE EAST 
ENGLEWOOD, CO 80112-5304 

STEVE DE ALBUQUERQUE 
PHILLIPS PETROLEUM; HOUSTON 
6330 WEST LOOP SOUTH 
BELLAIRE, TX 77401 

CLIENT ID: MW-6 
LOCATION: SOUTH 4 LAKES 

Sample Descript ion 

ALKALINITY TOTAL EPA 310.1 
Analyst : R. PIERCE Analysis bate: Q9-DEC-97 22:00 Test ; G605.2.0 

Parameter 

ALKALINITY 2400 
Result Det. L imi t 

1.0 
Units 

mq/L 

ALKALINITY (CARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 

l l l l l l l l l i ^ i i l l l l f t 11111 
Test : G611.2.0 

Parameter 

ALKALINITY BDL 
Result Det. L imi t 

1.0 
Units 

mq/L 

ALKALINITY (BICARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: G610.2.0 

. Parameter 

ALKALINITY 2400 
Result Det. L imi t 

1.0 
Units 

mq/L 

SULFATE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysts Date: 04-DEC-97 21:04 Instrument: IC Test : G300.7.Q 

Parameter 

SULFATE 21 
Result Det. L imi t 

0.25 
Units 

mq/L 

CHLORIDE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysts Date: 04-DEC-97- 22:29 Instrument: IC Test: G300.2.0 

Parameter 

CHLORIDE 720 
Result Det. L imi t 

13 
Units 

mq/L 
1:50 dilution 

DISSOLVED SOLIDS EPA 160.1 
Analyst : J . 2AVELA Analysts Date: 05-DEC-97 12:15 Test: G402.7.0 

Parameter 

DISSOLVED SOLIDS 1700 
Result Det. L imi t 

10 
Units 

mq/L 

Page 1 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427566 MW-6 

SPECIAL SERVICES FOR GC/FID/PID/ELCD SAS 
Analyst : B. BELL Analysts Date: 04-DEC-97 17:12 Instrument: GC/FID Test; X106.0.0 

Parameter 

METHANE 
Result 

400 
Det. L imit 

8.0 
Units 

uq/L 

TOTAL ORGANIC CARBON EPA 415.1 
Analyst : IC. STALOUICZ Analysis Date: 08-DEC-97 08:10 Instrument: TOC I l l Test: O40UU0 

Parameter 

TOTAL ORGANIC CARBON (TOO 
Result 

17 
Det. Limit 

1.0 
Units 

mq/L 

SULFIDE (T1TRIMETRIC IODINE) EPA 376.1 
Analyst: H. BOROS Analysis Date: 04-DEC-97 23:45 Test: G110.3.0 

Parameter 

SULFIDE 
Result 

BDL 
Oet. Limit 

1.0 
Units 

mq/L 

PHOSPHORUS, TOTAL (AUTOMATED) EPA 365.1 
Analyst : C. PEREGRINE Analysts Date: 09-DEC-97 10:14 Instrument: AUTO-ANALYZER Test: G207.2.0 

Parameter 

PHOSPHORUS 
Result 

0.31 
Det. L imit 

0.03 
Units 

mq/L 

NITRATE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst: M. ADKINS Analysts Date: 04-DEC-97 21:04 Instrument: IC Test: G300.5.0 

Parameter 

NITROGEN, NITRATE 
Result 

BDL 
Det. L imi t 

0.05 
Uriits^ 

mq/L 

NITRITE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst ; tt. ADKINS Analysis Date: 04-DEC-97 22:29 Instrument: IC Test: G300.3.0 

Parameter 

NITROGEN, NITRITE 
Result 

BDL 
Det. L imit 

2.5 
Units 

mq/L 
1:50 dilution 
Unable to analyze sample at lower dilution due to high concentration of 
non-target compounds. 

0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A 
Analyst : P. MASTERS Analysis Date: 04-DEC-97 20:00 Instrument: PREP Test: P110.5.0 

Parameter 

INITIAL WEIGHT OR VOLUME 
FINAL VOLUME 

Result 

200 
200 

Det. L imit Units 

mL 
mL 

FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 
Analyst : R. OALAL Analysts Date: 11-DEC-97 12:00 Instrument: PREP 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

Test: P132.2.0 

Parameter 

INITIAL WEIGHT OR VOLUME 
FINAL VOLUME 

Result 

50 
50 

Det. L imit Units 

mL 
mL 

CALCIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 12-DEC-97 05:27 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SH 302A P110.5.0 

Test: M409.3.0 

Parameter 

CALCIUM 
Result 

150 
Det. L imi t 

0.20 
Units 

mq/L 

Page 2 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427566 MW-6 

IRON ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysts Date: 12-DEC-97 05:27 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

Test: H4T5.3.0 

Parameter 

IRON 
Result 

BDL 
Det. L imi t 

0.025 
Units 

mq/L 

MAGNESIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 12-DEC-97 05:27 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.S.0 

Test: M418.3.0 

Parameter 

MAGNESIUM 
Result 

39. 
Det. L imi t 

0.20 
Units 

mq/L 

MANGANESE ICP EPA 200.7 
Analyst : A. STOCKBURGER , Analysis Date: 12-0EC-97 05:27 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 . . 
Prep: 0,45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A Pf10.5.0 

Test: M4t9.3.0 

Parameter 

MANGANESE 
Result 

0.79 
Det. L imit 

0.010 
Units 

mq/L 

POTASSIUM ICP EPA 200.7 
Analys t ; A. STOCKBURGER Analysis Date: 12-DEC-97 05:27 , Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5..0 

Test: M426.3.0 

Parameter 

POTASSIUM 
Result 

2.0 
Det. L imit 

0.20 
Units 

mq/L 

SODIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Anatysis Date: 12-DEC-97 05:27 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

Test: M431.3.0 

Parameter 

SODIUM 
Result 

400 . . 
Det. L imi t 

0.20 
Units 

mq/L 

Sample Conments 

BDL Below Detection Limit 

Sample chain of custody number 66006. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 WEST LOOP SOUTH, BELLAIRE, TX 77401 

JAKE GALLEGOS, THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NM 88201 

Approved : y y <Vy ^ j , , , Page 3 (last page) 



C E R T I F I C A T E OF ANALYSIS 

Service Location Received Pro jec t Lab ID 

HERITAGE ENVIRONMENTAL SERVICES, INC. 05-DEC-97 3892 A427815 
COMMERCIAL LABORATORY OPERATIONS Complete PO Number 

7901 W. MORRIS ST. 10-DEC-97 VERBAL* 
INDIANAPOLIS, IN 46231 Printed Sampled 

(317)243-8304 10-DEC-97 04-DEC-97 07:30 

Report To B i l l " To 

JAKE GALLEGOS STEVE DE ALBUQUERQUE 
CH2M HILL PHILLIPS PETROLEUM; HOUSTON 
100 INVERNESS TERRACE EAST 6330 WEST LOOP SOUTH 
ENGLEWOOD, CO 80112-5304 BELLAIRE, TX 77401 

Sample Descript ion 

CLIENT ID: RW-2D 
LOCATION: SOUTH 4 LAKES 

PURGEABLE AROMATICS BY GC/PID SW846-8020A 
Analyst : S. STRUEWING Analysis Date: 08-DEC-97 15:24 Instrument: GC/PID ELCD Test: O460.2.0 

Parameter Result Det. L imi t Units 

BENZENE 6.1 1 ug/L 
TOLUENE BDL l l l l l l l l ug/L 
ETHYL BENZENE BDL l ug/L 
M/P-XYLENE Wmmmmmmmmw. i l l l l ug/L 
O-XYLENE 39 l ug/L 
NAPHTHALENE mmmmmmmmmmm mmmmmm ug/L 

SURROGATE RECOVERY 

FLUOROBENZENE 102.0 % Rec 
CHLOROFLUOROBENZENE 104.0 % Rec 

Sample Comments 
BDL Below Detection Limit 

Sample chain of custody number 66007. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 WEST LOOP SOUTH, BELLAIRE, TX 77401 

JAKE GALLEGOS, THE BEST WESTERN - EL RANCH0 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NM 88201 

Approved : Page 1 (last page) 



C E R T I F I C A T E OF ANALYSIS 

Service Location Received •Project Lab ID 

HERITAGE ENVIRONMENTAL SERVICES, INC. 05-DEC-97 3892 A427817 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Complete 

10-DEC-97 
PO Number 

VERBAL* 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Printed 

10-DEC-97 
Sampled 

04-DEC-97 09:00 

Report To B i l l To 

JAKE GALLEGOS 
CH2M HILL 
100 INVERNESS TERRACE EAST 
ENGLEWOOD, CO 80112-5304 

STEVE DE ALBUQUERQUE 
PHILLIPS PETROLEUM; HOUSTON 
6330 WEST LOOP SOUTH 
BELLAIRE, TX 77401 

CLIENT ID: RW-1S 
LOCATION: SOUTH 4 LAKES 

Sample Descript ion 

PURGEABLE AROMATICS BY GC/PID SW846-8020A 
Analyst : S. STRUEWING Anatysis Date: 08-DEC*97 17:18 instrument: GC/PID ELCD Test: O460.2.0 

Parameter 

BENZENE 
TOLUENE 
ETHYL BENZENE 
M/P-XYLENE 
O-XYLENE 
NAPHTHALENE 

Result 

8300 
3000 -
1100 
3800 
1900 
410 

Det. L imi t 

250 
mmmmm 

250 
1111112501 

250 
wmmmwm 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/t 

SURROGATE RECOVERY 

FLU0R08ENZENE 
CHLOROFLUOROBENZENE 

101.6 
98.4 

% Rec 
% Rec 

1:250 Dilution necessary due to high concentration of target compounds. 

Sample Comments 

Sample chain of custody number 66007. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 WEST LOOP SOUTH, BELLAIRE, TX 77401 

JAKE GALLEGOS, THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NM 88201 

Approved : Page 1 (last page) 



C E R T I F I C A T E OF ANALYSIS 

Service Location Received "Project Lab ID 

HERITAGE ENVIRONMENTAL SERVICES, INC. 05-DEC-97 3892 A427818 
COMMERCIAL LABORATORY OPERATIONS Complete PO Number 

7901 W. MORRIS ST. 10-DEC-97 VERBAL* 
INDIANAPOLIS, IN 46231 Printed Sampled 

(317)243-8304 10-DEC-97 04-DEC-97 12:00 

Report To B i l l To 

JAKE GALLEGOS 
CH2M HILL 
100 INVERNESS TERRACE EAST 
ENGLEWOOD, CO 80112-5304 

STEVE DE ALBUQUERQUE 
PHILLIPS PETROLEUM; HOUSTON 
6330 WEST LOOP SOUTH 
BELLAIRE, TX 77401 

Sample Description 
CLIENT ID: TB-1 
LOCATION: SOUTH 4 LAKES 

PURGEABLE AROMATICS BY GC/PID SW846-8020A 
Analyst: S. STRUEWING Analysis Date: OB-DEC^ 15:31 Instrunent: GC/PID ELCD Test: O460.2.0 

Parameter 

BENZENE 
TOLUENE 
ETHYL BENZENE 
M/P-XYLENE 
O-XYLENE 
NAPHTHALENE 

Result 

BDL 
BDL 
BDL 
BDL 
BDL 

WMmmWmWwmwwM 

Det. L imi t Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

SURROGATE RECOVERY 

FLU0ROBENZENE 
CHLOROFLUOROBENZENE 

I I I I I I I I I I ™ 
94.5 

% Rec 
% Rec 

Sample Comments 

BDL Below Detection Limit 

Sample chain of custody number 66007. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 WEST LOOP SOUTH, BELLAIRE, TX 77401 

JAKE GALLEGOS, THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NM 88201 

Approved : ^ ^ ¥ ^ ^ X 4 f ( Z Page 1 (last page) 



C E R T I F I C A T E OF A N A L Y S I S 

Service Location Received Project Lab ID 

HERITAGE ENVIRONMENTAL SERVICES, INC. 05-DEC-97 3892 A427819 
COMMERCIAL LABORATORY OPERATIONS Complete PO Number 
7901 W. MORRIS ST. 15-DEC-97 VERBAL* 
INDIANAPOLIS, IN 46231 Printed Sampled 
(317)243-8304 16-DEC-97 04-DEC-97 08:00 

Report To B i l l To 

JAKE GALLEGOS 
CH2M HILL 
100 INVERNESS TERRACE EAST 
ENGLEWOOD, CO 80112-5304 

STEVE DE ALBUQUERQUE 
PHILLIPS PETROLEUM; HOUSTON 
6330 WEST LOOP SOUTH 
BELLAIRE, TX 77401 

CLIENT ID: MW-12 
LOCATION: SOUTH 4 LAKES 

Sample Description 

ALKALINITY TOTAL EPA 310.1 
Analyst : R. PIERCE Anatysis Date: 09-DEC-97 22:00 Test: G60S.2.0 

Parameter Result Det. L imit Units 

ALKALINITY 5800 1.0 mq/L 

ALKALINITY (CARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: G611 .2.0 

Parameter 

ALKALINITY 
Result 

BDL 
Det. L imit 

1.0 
Units 

mq/L 

ALKALINITY (BICARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: G610.2.0 

Parameter 

ALKALINITY 
Result 

5800 
Det. L imi t 

1.0 
Units 

mq/L 

SULFATE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : « . ADKINS. Analysts Date: 05-DEC-97 18:39 Instrunent: IC Test: G300.7.0 

Parameter 

SULFATE 
Result 

4.3 
Det. L imit 

0.25 
Units 

mq/L 

CHLORIDE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst: M. ADKINS Analysts Date: 05-DEC-97 19:11 Instrument: IC Test: G300.2.0 

Parameter 

CHLORIDE 
Result 

810 
Det. L imi t 

13 
Units 

mq/L 
1:50 DILUTION 

DISSOLVED SOLIDS EPA 160.1 
Analyst : J . ZAVELA Analysis Date: 10-DEC-97 14:55 Tes t : G4D2.7,0 

Parameter 

DISSOLVED SOLIDS 
Result 

1400 
Det. L imi t 

10 
Units 

mq/L 
Filtered less sample due to sample matrix. 

Page 1 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427819 MW-12 

SPECIAL SERVICES EOR GC/FID/PID/ELCD SAS 
Analysts B. BELL Anatysis Date: OS-DEC-97 14:47 Instrunent: GC/FID Test; X106.0.0 

Parameter 

METHANE 
Result 

2500 
Det. L imit 

40 
Units 

UQ/L 
1:5 DILUTION 

TOTAL ORGANIC CARBON EPA 415.1 
Analyst : If. STALOWICZ Analysis Date: 08-DEC-97 08:10 Instrunent: TOC Tes t : 0401 .1.0 

Parameter 

TOTAL ORGANIC CARBON (TOC) 
Result 

9.3 
Det. L imit 

1.0 
Units 

mq/L 

SULFIDE (TITRIMETRIC IODINE) EPA 376.1 
Analyst : H. BOROS Analysts Date: 09-DEC-97 23:00 Test: G110.3.0 

Parameter 

SULFIDE 
Result 

BDL 
Det. L imit 

1.0 
Units 

mq/L 

PHOSPHORUS, TOTAL (AUTOMATED) EPA 365.1 
Analyst ; C. PEREGRINE Analysts Date: 09-DEC-9710:14 Instrument: AOIO-ANALYZER Test: G207.2.0 

Parameter 

PHOSPHORUS 
Resutt 

0.92 
Det. L imit 

0.03 
units 

mq/L 

NITRATE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Anatyst : K. ADKINS Analysis Date: 05-0EC-97 18:39 Instrunent: IC Test: G300.5.0 

Parameter 

NITROGEN, NITRATE 
Result 

BDL 
Det. L imi t 

0.05 
Units 

mq/L 

NITRITE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 05-DEC-97 19:11 Instrunent: IC Test: G300.3.0 

Parameter 

NITROGEN, NITRITE 
Result 

BDL 
Det. L imit 

2.5 
Units 

mq/L 
1:50 DILUTION 
Unable to analyze sample at lower dilution due to high concentration of 
non-target compounds. 

0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A 
Analyst : P. MASTERS Analysts Date: 05-DEC-97 16:00 ' Instrument: PREP Test: P110.5.0 

INITIAL WEIGHT OR VOLUME 
FINAL VOLUME 

Result 

500 

wMwmmmBmmwmt 

Det. L imi t Units 

mL 
mL 

FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 
Analyst : R. DALAL Anatysis Date: 11-DEC-97 12:00 Instrument: PREP 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SH 302A P110.5.0 

Test: P132.2.0 

PflTcHnctcr 

INITIAL WEIGHT OR VOLUME 
FINAL VOLUME 

Result 

50 
l i o M i I M l l w i I ? 

Det. L imi t Units 

mL 
mL 

CALCIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 12-DEC-97 05:32 Instrunent: ICP 
Prep: EAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

Test: M409.3.0 

Parameter 

CALCIUM 
Result 

110 
Det. L imi t 

0.20 
Units 

mq/L 

Page 2 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427819 MW-12 

IRON ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Oate: 12-06C-97 05:32 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SK 302A Pi10.5.0 

Test: M415.3.0 

Parameter 

IRON 
Result 

0.27 
Det. L imi t 

0.025 
Units 

mq/L 

MAGNESIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Anatysis Date: 12-DEC-97 05:32 Instrument: ICP 
Prep: FAA OR ICP ACXD DIGESTION (DISSOLVED METALS) EPA 200,0 P132,2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

Test: M41S.3.0 

Parameter 

MAGNESIUM 
Result 

24. 
Det. L imi t 

0.20 
Units 

mq/L 

MANGANESE ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 12-DEC-97 05:32 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

Test: M419.3.0 

Parameter 

MANGANESE 
Result 

0.62 
Det. L imi t 

0.010 
Units 

mq/L 

POTASSIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 12-DEC-97 05:32 Instrument; ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A PI10.5.0 

Test: M426.3.0 

Parameter 

POTASSIUM 
Result 

14. 
Det. L imit 

0.20 
Units 

mq/L 

SODIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysis Date: 12-DEC-97 23:51 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

Test: M431.3.0 

Parameter 

SODIUM 
Result 

500 
Det. L imi t 

20. 
Units 

mq/L 
DILUTION 1:100 

Sample Conments 
BDL Below Detection Limit 

Sample chain of custody number 66007. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 WEST LOOP SOUTH, BELLAIRE, TX 77401 

JAKE GALLEGOS, THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NM 88201 

Approved : f t . Page 3 (last page) 



C E R T I F I C A T E OF A N A L Y S I S 

Service Location Received "Project Lab ID 

HERITAGE ENVIRONMENTAL SERVICES, INC. 05-DEC-97 3892 A427821 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Complete 

15-DEC-97 
PO Number 

VERBAL* 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Printed 

16-DEC-97 
Sampled 

04-DEC-97 10:00 

Report To B i l l To 

JAKE GALLEGOS 
CH2M HILL 
100 INVERNESS TERRACE EAST 
ENGLEWOOD, CO 80112-5304 

STEVE DE ALBUQUERQUE 
PHILLIPS PETROLEUM; HOUSTON 
6330 WEST LOOP SOUTH 
BELLAIRE, TX 77401 

CLIENT ID: MW-1 
LOCATION: SOUTH 4 LAKES 

Sample Descript ion 

ALKALINITY TOTAL EPA 310.1 
Analyst: R. PIERCE Analysis Dete: 09-DEC-97 22:00 Test: G605.2.0 

Parameter Result Det. L imi t Units 
ALKALINITY 260 1.0 mq/L 

ALKALINITY (CARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: G611.2.0 

Parameter 

ALKALINITY 
Result 

BDL 
Det. L imi t 

1.0 
Units 

mq/L 

ALKALINITY (BICARBONATE) EPA 310.1 
Analyst : R. PIERCE Analysis Date: 09-DEC-97 22:00 Test: G610.2.0 

Parameter 

ALKALINITY 
Result 

260 
Det. L imit 

1.0 
Units 

mq/L 

SULFATE BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 05-DEC-97 20:37 Instrument: IC Test: G300.7.0 

Parameter 

SULFATE 
Result 

120 
Det. L imi t 

1.3 
Units 

mq/L 
1:5 DILUTION 

CHLORIDE BY ION CHROMATOGRAPHY EPA 300.0 
•t 

Analyst : H. ADKINS Analysis Date: 05-DEC-97 20:37 Instrument: IC Test: G300.2.0 

Parameter Result Det. L imi t Units 
CHLORIDE 100 1.3 mq/L 
1:5 DILUTION 

DISSOLVED SOLIDS EPA 160.1 
Analyst : J . ZAVELA Analysis Date: 10-DEC-97 14:55 Test: G402.7.0 

Parameter 

DISSOLVED SOLIDS 
Result 

650 
Det. L imit 

10 
Units 

mq/L 

Page 1 (continued on next page) 



HERITAGE ENVIRONHENTAL SERVICES, INC. Sample ID: A427821 MW-1 

SPECIAL SERVICES FOR GC/FID/PID/ELCD SAS 
Analyst : B. BELL Analysis Dete: OS-DEC-97 15:44 Instrunent: GC/FID Test; X106.0.0 

Parameter 

METHANE 
Result 

170 
Det. Limit 

8.0 
Units 

uq/L 

TOTAL ORGANIC CARBON EPA 415.1 
Analyst: K. STALOWICZ Analysis Date: 08-DEC-97 08:10 Instrunent: TOC Test; 0401.1.0 

Parameter 

TOTAL ORGANIC CARBON (TOO 
Result 

11 
Det. Limit 

1.0 
Units 

mq/L 

SULFIDE (TITRIMETRIC IODINE) EPA 376.1 
Analyst : K. BOROS Analysis Date: 09-DEC-97 23:00 Test: G110.3.0 

Parameter 

SULFIDE 
Result 

3.4 
Det. L imit 

1.0 
Units 

mq/L 

PHOSPHORUS, TOTAL (AUTOMATED) EPA 365.1 
Analyst : C. PEREGRINE Analysis Date: 09-DEC-97 10:14 Instrument: AUTO-ANALYZER Test: G207.2.Q 

Parameter 

PHOSPHORUS 
Result 

BDL 
Det. Limit 

0.03 
Units 

mq/L 

NITRATE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 05-DEC-97 20:04 Instrument: IC Test: G300.5.0 

Parameter 

NITROGEN, NITRATE 
Result 

0.67 
Det. Limit 

0.05 
Units 

mq/L 

NITRITE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
Analyst : M. ADKINS Analysis Date: 05-DEC-97 20:37 Instrunent: IC Test: G300.3.0 

Parameter 

NITROGEN, NITRITE 
Result 

BDL 
Det Limit 

0.25 
Units 

mq/L 
1:5 DILUTION 
Unable to analyze sample at lower dilution due to high concentration of 
non-target compounds. 

0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A 
Analyst : P. MASTERS Analysis Oate: 05-0EC-97 16:00 Instrument: PREP Test: P110.5.0 

Parameter 

INITIAL WEIGHT OR VOLUME 
FINAL VOLUME 

Result 

500 
mmmmmmmmm?mmm 

Det. Limit Units 

mL 
mL 

FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 
Analyst : R. DALAL Analysis Date: 11-DEC-97 12:00 Instrument: PREP 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

Test: P132.2.0 

Parameter 

INITIAL WEIGHT OR VOLUME 
FINAL VOLUME 

Result 

50 
50 

Det. Limit Units 

mL 
mL 

CALCIUM ICP EPA 200.7 
Analyst : A. STOCKBURGER Anatysis Date: 12-DEC-97 05:36 Instrunent: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

Test: M409.3.0 

Parameter 

CALCIUM 
Result 

110 
Det. L imit 

0.20 
Units 

mq/L 

I 

Page 2 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427821 MW-1 

IRON ICP EPA 200.7 
Analyst : A. STOCKBURGER Analysts Date: 12-DEC-97 05:36 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

Test: M415.3.0 

Parameter 

IRON 
Result 

0.097 
Det. L imi t 

0.025 
Units 

mq/L 
prep blank was 0.027 mg/l 

LEAD TRACE ICP EPA 200.7 
Analyst : A. ROBERTSON Anatysis Date: 12-6EC-97 13:07 Instrument: TRACE ICP 
Pfep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

Test: M4T6.0.0 

Parameter 

LEAD 
Result 

BDL 
Det. L imi t 

0.0050 
Units 

mq/L 

MAGNESIUM ICP EPA 200.7 
Analyst: A. STOCKBURGER Analysts Dete: 12-0EC-97 05:36 Instrument: ICP 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200,0 P132.2.0 
Prep: 0,45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

Test: M418.3.0 

Parameter 

MAGNESIUM 
Result 

14. 
Det. L imit 

0.20 
Units 

mq/L 

MANGANESE ICP EPA 200.7 
Analyst: A. STOCKBURGER Analysts Date: 12-DEC-97 05:36 Instrument: 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

ICP Test; M419.3.0 

Parameter 

MANGANESE 
Result 

0.49 
Det. L imit 

0.010 
Units 

mq/L 

POTASSIUM ICP EPA 200.7 
Analyst: A. STOCKBURGER Analysis Date: 12-DEC-97 05:36 Instrument: 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

ICP Test: M426.3.0 

Parameter 

POTASSIUM 
Result 

1.3 
Det. L imit 

0.20 
Units 

mg/L 

SODIUM ICP EPA 200.7 
Analyst: A. STOCKBURGER Analysis Date: 12-DEC-97 05:36 Instrument: 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 P132.2.0 
Prep: 0.45 MICRON PORE DIAMETER MEMBRANE FILTRATION SM 302A P110.5.0 

ICP Test: M431.3.0 

Parameter 

SODIUM 
Result 

94. 
Det. L imi t 

0.20 
Units 

mq/L 

Sample Comments 

BDL Below Detection Limit 

Sample chain of custody number 66007. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Additional copies of this report sent to: 
STEVE DE ALBUQUERQUE, PHILLIPS PETROLEUM COMPANY 
6330 VEST LOOP SOUTH, BELLAIRE, TX 77401 

Page 3 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A427821 MW-1 

Sample Comments 

JAKE GALLEGOS, THE BEST WESTERN - EL RANCHO 
2205 N MAIN STREET ( SHIPPING ADDRESS ), ROSWELL, NH 88201 

Approved : 9*\L Page 4 (last page) 



QUALITY ASSURANCE REPORT 

Service Location Report Oate 

HERITAGE ENVIRONMENTAL SERVICES, INC. 17-DEC-97 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8304 

Submitter 
PHILLIPS PETROLEUM; HOUSTON 
STEVE DE ALBUQUERQUE 
6330 WEST LOOP SOUTH 
BELLAIRE, TX 77401 

Client Lab Date-Time Date Date Description 
ID ID Sampled Received Complete 

Wt-5 05-DEC-97 11-DEC-97 WCATI0K* SOUTH: LAKES 
MW-10 A427475 02-DEC-97 10:15 03-DEC-97 11-DEC-97 LOCATION: SOUTH 4 LAKES 
MU-9 D2-DEC-97 10:40 05-DEC-97 LOCATION: SOUTH 4 LAKES 

MW-16 A427477 02-DEC-97 13:00 03-DEC-97 11-DEC-97 LOCATION: SOUTH 4 LAKES 

MW-14 A427478 02-DEC-97 14:00 03-DEC-97 12-DEC-9? LOCATION: SOUTH 4 LAKES 

MW-7 A427560 03-DEC-97 07:45 04-DEC-97 15-DEC-97 LOCATION: SOUTH 4 LAKES 

RW-1D 03-DEC-97 08:40 G4*DEC-97 10*DEC»97 LOCATION: SOUTH 4 LAKES 

MU-15 A427562 03-0EC-97 09:30 04-DEC-97 15-DEC-97 LOCATION: SOUTH 4 LAKES 

MW-15 O5-0EC-97 10:15 LOCATION; SOUTH 4 LAKES 

MW-6 A427566 03-DEC-97 13:50 04-DEC-97 15-DEC-97 LOCATION: SOUTH 4 LAKES 

RU-2D D4-DEC'97 07:30 LOCATION: SOUTH 4 LAKES 

RW-1S A427817 04-DEC-97 09:00 05-DEC-97 10-DEC-97 LOCATION: SOUTH 4 LAKES 

TB-t SOUTH 4 IAKES 
MW-12 A427819 04-DEC-97 08:00 05-DEC-97 i5-bEC-97 LOCATION: SOUTH 4 LAKES 

MlM SOUTH 4 LAKES-

ILMW-1 A427822 04-DEC-97 11:45 05-DEC-97 15-DEC-97 LOCATION: SOUTH 4 LAKES 
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HERITAGE ENVIRONMENTAL SERVICES, INC. 

SULFIDE (TITRIMETRIC IODINE) EPA 376.1 
Run: R339517 
ANALYTICAL 

Analyst.: 
Reviewer: 

M BOROS 
K FULLMER 

Run Date...: 04-DEC-97 
Review Date: OS-DEC-97 

QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 
BLA01 8776775 SULFIDE -.152 ng/L 
LFB01 0776778 SULFIDE too 87.9 mg/L 87.9 
SAMPLE A427474 See Cert. of Anatysis, Rep: 0 
SAMPLE A427475 See Cert. of Analysis, Rep: 0 
SAMPLE A427476 See Cert. of Anatysis, Sept 
SAMPLE A427477 See Cert. of Analysis, Rep: 0 
SAMPLE A427478 See Cert. of Analysts, Rep: 0 
SPI01 Q776783 A427478 SULFIDE 0 50 42.6 ma/L 85.2 
DPS01 0776784 SULFIDE fojfgifl 86.2 1.2 
SAMPLE A427560 See Cert. of Analysis, Rep: 0 
SAMPLE See Cert. of Analysts, Hep; fy • 
SAMPLE A427565 See Cert. of Analysis, Rep: 0 
SAMPLE M27566 Se* Cert. 

Run: R339744 
ANALYTICAL 

Analyst.: 
Reviewer: 

M BOROS 
B SHRAKE 

Run Date...: 09-DEC-97 
Review Date: 10-DEC-97 

I 8LA01 ;0.778O7jB;: m®^mmi 
SAMPLE A427819 See Cert, of Analysis, Rep: 0 

[SAMPLE ;;M2782l:;: 
See Cert, of Analysis, Rep: 0 

SAMPLE A427822 See Cert, of Analysis, Rep: 0 
| SP101 Q778080 A427822 SULFIDE iOllfll: Mm§m mg/L 83.4 
1 DPS01 Q778081 A427822 SULFIDE 0 50 42.4 mg/L 84.8 1.7 

PHOSPHORUS, TOTAL (AUTOMATED) EPA 365.1 G207.2 

Run: R339756 
ANALYTICAL 

Analyst.: 
Reviewer: 

C PEREGRINE 
K FULLMER 

Run Date...: 09-DEC-97 
Review Date: 09-DEC-97 

Instrunent: AUTO-ANALYZER 

Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 
Q77820S PHOSPHORUS '0.003 Wt. 
Q778206 piiNj^iwRUS• 0.025 0.027 mg/L 108 
Q778207 1 "1.05 mg/L 105 
Q778209 PHOSPHORUS 15.9 15.1 mg/L 95 
A427474 See Cert, of Analysts, Rep: 6 

Q778212 A427474 PHOSPHORUS b 1.91 1.73 mg/L 90.6 
fl7782« A427474 PHOSPHORUS 1.64 mg/L 85.9 5.3 
0778214 PHOSPHORUS 0.25 0.267 •B/L 106.8 
0778215 PHOSPHORUS 0.002 •B/t 
A427475 See Cert, of Analysis, Rep: 0 
A427476 Se* Cert, of Analysts, Rep: & 
A427477 See Cert, of Analysis, Rep: 0 
A427478 See Cert, of Analysts, Rep: 0 
A427560 See Cert, of Analysis, Rep: 0 
A427562 See Cert, of Anatysis, Rep; 0 
0778217 PHOSPHORUS 0.25 0.265 •g/L 106 
0778218 PHOSPHORUS «g/L 
A427821 See Cert, of Analysis, Rep: 0 
0.778220 M2782T3 PHOSPHORUS BDL $$mmi 
A427822 See Cert, of Analysis, Rep: 0 
Q778221 PHOSPHORUS 15.9 Wm§m 
0778222 PHOSPHORUS -.014 mg/L 

QC Type 
BLAflt j 
CDL01 
ICV01 I 
LFB01 
SAMPLE ; 
SPI01 
DPSOt i 
CCV 
BLAOt j 
SAMPLE 
SAMPLE I 
SAMPLE 
SAMPLE [ 
SAMPLE 
SAMPLE > 
CCV 
BLA01 : 
SAMPLE 

31 
SAMPLE 
LFBOI \ 

BLA01 
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HERITAGE ENVIRONMENTAL SERVICES, INC. 

QC Type Lab ID Source Paraneter True/Sans I Spike Val Observed Units X Rec RPO 
ICV01 PHOSPHORUS i t l i l l s 1.05 105 
CCV Q778224 PHOSPHORUS 0.25 0.269 mg/L 107.6 
SAMPLE A427565 See Cert, of Analysis, Raps 0 

SAMPLE A427566 See Cert, of Analysis, Rep: 0 
SAMPLE ;:A4278t?l: See Cert, of Analysts, Rep: 0 
CCV Q778229 PHOSPHORUS 0.25 0.272 •0/L 108.8 
BLA01 Q778Z30 PHOSPHORUS 

CHLORIDE BY ION CHROMATOGRAPHY EPA 300.0 G300.2 

Run: R339492 
ANALYTICAL 

•Analyst.: 
Reviewer: 

M ADKINS Run Date . . . : 
E WERNZ Review Date: 

03- DEC-97 Instrunent: 
04- DEC-97 

IC 

QC Type Lab ID Source Paraneter True/Sampl Spike Val Observed Units X Rec RPD 
BLA01 CHLORIDE < 0.1 moA 
CCVL 0776640 CHLORIDE 1.25 1.22 mg/l 97.6 
CCVH Wywm CHLORIDE- 12.5 11.5 • 9 / L 92 

LFB01 Q776642 CHLORIDE 2.5 2.44 mo/L 97.6 

SAMPLE A427474 See Cert, of Analysts, Rep: O 
SPI01 Q776643 A427474 CHLORIDE 33.7 5 38.7 mg/L 100 
DPS01 A427474 CHLORIDE 33.7 p l l l f l ::3?||IIli|I mg/L 106 5.8 
SAMPLE A427475 See Cert, of Analysis, Rep: 0 

SAMPLE See Cert, of Analysts, Rep: 0 

CCVL Q776645 CHLORIDE 7.25 1. 25 mg/L 100 

com CHLORIDE ifpllf MIIIIIII: mg/L $| | |§ 
BLA01 Q776647 CHLORIDE < b.i mg/L ' 

SAMPLE See Cert, of Analysts, Rep: 0 I I I I I I 
SPI01 Q776648 A427477 CHLORIDE 59.6 25 84V8 imj/L 100.8 
DPSOI Q776649 CHLORIDE I S l i l 85 mg/L Ip&l Jt 

SAMPLE A427478 See Cert, of Analysis, Rep: 0 
mg/L 

CCVL 3776655 CHLORIDE 1.25 :«Bp|I 
CCVH Q776656 CHLORIDE 12.5 11.6 mg/L 92.8 
BLA01 e l L ^ D ^ I i l S ^ : i l K i ^ M 

Run: R339524 
ANALYTICAL 

Analyst.: 
Reviewer: 

M ADKINS Run Date . . . : 
E WERNZ Review Date: 

04- 0EC-97 Instrument: 
05- DEC-97 

IC 

BLA01 Q776858 CHLORIDE M i l l 
CCVL Q776859 CHLORIDE 1.25 1.26 •8/1 100.8 

CCVH CHLORIPe^ mn. 92.8 

LFB01 0776861 CHLORIDE 2.5 2.43 mg/L 97.2 

SAMPLE A427560 See C B F I . » f Analysis, Reps 0 .* 
SPI01 Q776862 A427560 CHLORIDE 61.8 12.5 74.8 mg/L 104 

PPS01 A427560 CHLORJPfc I I I I I I ; ! £ f I I I l i i i i i i i mg/L 108 3.8 

SAMPLE A427562 See Cert, of Analysis, Rep: 0 

SAMPLE A427565 See Cert, of Analysts, Rep: 0 

CCVL Q776864 CHLORIDE 1.25 1.23 mg/L 98.4 

CCVH Q776865 CHLORIDE >:$MII 11.6 Og/L 92,8 
BLA01 Q776866 CHLORIDE < 0.1 mg/L 

SAMPLE ;^ r5&62 See Cert , a f Analysts, Rep: 0 

CCVL Q776869 CHLORIDE 1.25 1.29 mg/L 103.2 
• OT7XA7n' -

CHLORIDE I P I I I iMiigil n HVFf •".Y.-.Y.-.V . .«f! /Owf « CHLORIDE I P I I I iMiigil n 
BLA01 Q776871 CHLORIDE BDL 0.014 mg/L 



HERITAGE ENVIRONMENTAL SERVICES, INC* 

Run: R339645 
ANALYTICAL 

Analyst.: 
Reviewer: 

N ADKINS 
E WERNZ 

Run Date...: 
Review Date: 

05-DEC-97 
09-DEC-97 

Instrunent: IC 

QC Type Lab 10 Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 
:>;Q7775<»: CHLORIDE 

CCVL Q777566 CHLORIDE 1.2S 1.24 mg/L 99.2 
;CCW;:;':-:;:I- 0777567 CHLORIDE WmmM Wmmm 
LFB01 0777568 CHLORIDE 2.5 2.47 ma/L 98.8 

SAMPLE A427819 Sett Cert , of Analysis, Rep; D 

SPIOI Q777569 A427819 CHLORIDE 732 125 855 mg/L 98.4 

DPSOl Q777570 ::;A427c^9|f CHLORIDE i » I ; l M M?Mi:Iii i l i i lo i W&m 1.6 
SAMPLE A427821 See Cert, of Analysis, Rep: 0 

SAMPLE A427B22 See Cert, of Analys is , Rep: 0 

CCVL Q777571 CHLORIDE 1.25 1.28 mg/L 102.4 
CCVH . 0777572: CHLORIDE wWmWmlm WMml 
BLA01 Q777573 CHLORIDE < 6.1 mg/L 

NITRITE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 
X;A;:;:;:;>:;:;X;X;:;:^ 

G3O0.3 

Run: R339492 Analyst.: N ADKINS Run Date . . . : 03-DEC-97 
ANALYTICAL Reviewer: E WERNZ Review Date: 04-DEC-97 

Instrument: IC 

QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 
8LA01 NITROGEN. NITRITE wmmmmmM WMmWm. 
CCVL Q776640 NITROGEN, NITRITE 0.5 0.496 mg/L 99.2 
CCVH NITROGEN, NITRITE Wmlm/W WMmmmmM. WMmlm. 96.4 
LFB01 Q776642 NITROGEN, NITRITE 1 0.999 mg/L 99.9 
SWirEf! A427474 Of Anatysis, Rep: 0 
SPI01 Q776643 A427474 NITROGEN, NITRITE 2 2.03 mg/L 101.5 
DPS01 0776644 NITftQr^. NITRITE WmlmWM ? 2 j | | i i t WMmmmmm SMII .5 
SAMPLE A427475 See Cert. of Analysts, Rep: 0 

A427476 of Analysis, Rep; 0 

CCVL Q776645 NITROGEN, NITRITE 0.5 0-5 mg/L 10b 
CCVtt - 0776646, NITROGEN, NITRITE MmMml I I I I I I I I I i i i i i i W&m 
BLA01 Q776647 NITROGEN, NITRITE < 0.02 mg/L 

, ;SM^::1 A427477 See:|ertv of Anatys i s , Rep; 0 
SPIOI Q776648 A427477 NITROGEN, NITRITE 10 9.9 mg/L 99 

'DPSOI 0776649 A427477 NITROGEN, NITRITE mmMml WMmmmml .4 
SAMPLE A427478 See Cert. of Analysis, Rep: 0 

Iccvt j 0776655 NITROGEN, NITRITE mmmm t»,<92 WiWmWM P H I 
I CCVH Q776656 NITROGEN, NITRITE 5 4.85 mg/L 97 
StAWlli 0776657 NITROGEN, MttttlTE WmMmMM 
I Run: R339524 Analyst.: N ADKINS Run Date.. . : 04-DEC-97 Instrument: IC 
| ANALYTICAL Reviewer: E WERNZ Review Date: 05-DEC-97 

BLA01 NITROGEN, NITRITE WiMmmW/}) M&Mm 
.CCVL 0776859 NITROGEN, NITRITE 0.5 0.495 mg/L 99 

[ecMl|| 0776860 NITROGEN:, NITRITE WmmmW wMmmmW. W&mmw 
•LFBOI 0776861 NITROGEN, NITRITE 0I999 mg/L '99I9 

.SAK^Sl: See Cert, of Anatysis, Rep: 9 
kp io i 0776862 A427560 NITROGEN, NITRITE 0 5 5 mg/L 100 
|>PS0.1 17^63;" NITROGEN, NITRITE : i i l l l i l MMmmmW p l l i l .2 
SAMPLE A427562 See Cert, of Analysis, Rep: 0 

•SAMPLE;? A427565 See Cert, of Analysts, Rep: & 
CCVL 0776864 NITROGEN, NITRITE 0.5 0.497 mg/L 99.4 
TCVH Q776865 NITROGEN, NITRITE WttmwM 4.87 mg/L *r.4 
BLA01 0776866 NITROGEN, NITRITE < 0.02 mg/L 

(TAM5566.2224) Page B003 



HERITAGE ENVIRONMENTAL SERVICES, INC. 

QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 
SAMPLE M2756c» See Cer t , of Anatysts, Rept 0 

CCVL Q776869 NITROGEN, NITRITE 0.5 0.491 mg/L 98.2 
CCVH Q776870 NITROGEN, NITRITE WmMM 4.83 : mg/L 96.4 
8LA01 Q776871 NITROGEN, NITRITE BDL 0.002 mg/L 

Run: R339645 Analyst . : M ADKINS Run D a t e . . . : 05-DEC-97 Instrument: IC 
ANALYTICAL Reviewer: E WERNZ Review Date: 09-DEC-97 

BLA01 Q777565 NITROGEN, NITRITE < 0.02 mg/L 

CCVL Q777566 NITROGEN, NITRITE 0.5 0.499 mg/L 99.8 
CCVH 0777567 NITROGEN;:: NITRITE 4.92 98.4 

LFB01 Q777568 NITROGEN, NITRITE 0.949 mg/i. 
SAMPLE A427819 See Cer t , o f Ana lys is , Rep: 0 

SPI01 Q777569 A427819 NITROGEN, NITRITE 0 50 49 mg/L 98 

DPSOI Q777570 A427819 NITROGEN;: NITRITE B l l i l f •pffl-fl W t | | | | f .2 

SAMPLE A427821 See Cer t , of Analysis, Rep: 0 

SAMPLE A427822 See Cert, of Anatysts, Rep? 9 

CCVL Q777571 NITROGEN, NITRITE 0.5 0.503 mg/L 100.6 

CCVK Q777572 NITROGER, NITRITE WmSyBMm •R/L l l i i i 
BLA01 0777573 NITROGEN, NITRITE "<bVo2 mg/L 

NITRATE-NITROGEN BY ION CHROMATOGRAPHY EPA 300.0 G300.5 
Run: R339492 
ANALYTICAL 

Analyst.: 
Reviewer: 

M ADKINS 
E WERNZ 

Run Date...: 
Review Date: 

03- DEC-97 
04- DEC-97 

Instrument: IC 

QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 

8LA01 ;:Q7?M39J mmstm NITRATE WyWMyyyyyWM mg/L 

CCVL Q776640 NITROGEN, NITRATE 0.5 0.496 mg/L 99.2 

CCVH NiTROffiRii: NITRATE vs i i i i i ; mg/L MMWy 
LFB01 Q776642 NITROGEN, NITRATE 1 0.998 mg/L 99.8 

SAMPLE s&yWM-of Analyst*, Rep? 0 
SPI01 Q776643 A427474 NITROGEN, NITRATE 0.844 2 mg/L 883 
DPSOI | 0 7 7 M » | A427474 NITROGEN, NITRATE 2,59 mg/L iMW 
SAMPLE A427475 See Cer t . of Analys is, Rep: 0 

SAMPLE | S i See Cer t , of Analysts, Rep: 0 

SAMPLE A427477 See Cer t . of Analys is, Rep: 0 

CCVL 10776^1 NITRATE iss i i i i mg/L m i l l 
CCVH Q776646 NITROGEN, NITRATE 5 4.57 mg/L 91.4 

BUHN W$&&y. NITRATE m/i 
SPI01 Q776648 A427477 NITROGEN, NITRATE 0.'563 ib io mg/L 94.4 

DPSOI NIpjOBtii NITRATE i P l I I S S mg/L 94.3 A 

SAMPLE A427478 See Cer t . of Analys is, Rep: 0 

CCVL NITRATE j © ^ | I | I ; l | : WMyyyyyyyW WMml 
CCVH 0776656 NITROGEN, NITRATE 5 4.59 mg/L 91.8 

J8LADI 0776657 NITROGENi;: NITRATE W&iWyWMM W L l I l f 
Run: R339524 Analyst . : M ADKINS Run D a t e . . . : 04-DEC-97 Instrument: IC 
ANALYTICAL Reviewer: i : WERNZ Review Date: 05-DEC-97 

[ BLA01 0776858 NITROGEN, NITRATE < 0.02 mg/L 

CCVL 0776859 NITROGEN, NITRATE 0.5 0.491 mg/L 98.2 

CCVK Q776860 NITROGEN, NITRATE 5 4.57 mg/L 

LFB01 Q776861 NITROGEN, NITRATE 1 0.994 mg/L 99.4 

SAMPLE • A427560 See Cer t , o f Anatysts, Reps 0 

SPI01 t 0776862 A427560 NITROGEN, NITRATE 0 5 4.81 mg/L 96.2 

DPS01 Q776863 A427560 NITROGEN/ NITRATE 0 5 4.77 mg/L 95.4 .8 

i SAMPLE A427562 See Cer t , of Analysis, Rep: 0 

I 
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HERITAGE ENVIRONMENTAL SERVICES, INC. 

OC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec 

;AW7WS..' See Cert, of Analysis, Sep: 0 

SAMPLE A427566 See Cert, of Analysis, Rep: 0 

0776*64 NITROGEN, NITRATE : : 0 . 4 9 5 l I I : : I : - ;I|/jIIII WM 
CCVH 0776865 NITROGEN, NITRATE 5 4.62 mg/L 92.4 
BLA01 0.776866 N I T R O G E R I N I T R A ^ : < ; 0 : o i I I : I O ^mtftxfl?:. 

Run: R339645 
ANALYTICAL 

Analyst . : 
Reviewer: 

N ADKINS 
E WERNZ 

Run Date . . . : 
Review Date: 

05-DEC-97 
09-DEC-97 

Instrument: IC 

BLA01 • 0777565 NITROGEN, NITRATE 

CCVL 0777566 NITROGEN, NITRATE 0.5 0.49 mg/L 98 

:ocvHg:;M lpf75|p: NITROGEN, WmmMMMMMMM/% I I I I I I xmMMMWl mg/t 
LFB01 0777568 NITROGEN, NITRATE 1 0.927 ma/L 92.7 

WtyUM S e i l ^ l of Analysis, Rep: fl .v.v.-.y.".v.v.v.ir. 

SPIOI 0777569 A427819 NITROGEN, NITRATE 0 50 46.4 mg/L 92.8 

DPS01 WM\WMMMMMMMMM P I I I I I M i l l : S I I ! I S mo/L 93,2 .4 

SAMPLE A427821 See Cert. of Analysis, Rep: 0 

.SAME:,:;.: ;^27822;,: See Cert. of Analysis, Rep: Q 

CCVL Q777571 NITROGEN, NITRATE 0.5 0.486 mg/L 97.2 

WMMS 9777572 NITROGEN, WM^rWMMMMMMMMi ; * IMI1I1I yWMMM WMM 
BLA01 Q777573 NITROGEN, NITRATE < 0.02 mg/L 

SULFATE BY ION CHROMATOGRAPHY EPA 300.0 G300.7 

Run: R339492 
ANALYTICAL 

Analyst. : M ADKINS 
Reviewer: E WERNZ 

Run Date. . . : 
Review Date: 

03- DEC-97 
04- DEC-97 

Instrument: IC 

QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 

BLA01 Q776639 SULFATE I;0.1.II1:I :^L|II1 
CCVL Q776640 SULFATE 2.5 2.41 mg/L 96.4 
CCVH 8776641 SULFATE. 25 M I I I I I I I mg/L- ;« I I 
LFB01 Q776642 SULFATE 5 4!88 mg/L 97.6 

SAMPLE A427474 See Cert, of Analysis, Rep: 0 

SPI01 Q776643 A427474 SULFATE 79.1 10 90.3 mg/L 112 

DPSOI VQ7WM4,, SULFATE WMMWl «> 89.9 mg/L 1§1 3.6 

SAMPLE A427475 See Cert, of Analysis, Rep: 0 

SAMPLE | M 2 w « : : ; See Cert, of Analysts, Rep: 0 

CCVL Q776645 SULFATE 2.5 2.49 mg/L 99.6 

CCVH Q776646 SULFATE i i B i i 23.» M B i t 
BLA01 Q776647 SULFATE < 0.1 mg/L 

SAMPLE A427477 Sea Cert, of Analysts, Rep; 0 .v/.v.v";Kv.y.^ 

SPIOI 0776648 A427477 SULFATE 171 50 220 mg/L 98 

DPSOI Q776649 A427477 SULFATE I I I I I I isbl i i i ^ o l l l i p 98 0 

SAMPLE A427478 See Cert, of Analysis, Rep: 0 

CCVL Q776655 SULFATE 2.5 ^ ; 3 8 l I I I I mg/L 95,2 

CCVH 0776656 SULFATE 25 23.4 mg/L 93.6 

BLAOi Q776657 'ttriWMMMWWMWWWWW:: 

Run: R339524 Analyst. : N ADKINS Run Date . . . : 04-DEC-97 Instrument: IC 
ANALYTIC Reviewer: 1 • WERNZ Review Date: 05-DE C-97 

RLAOivS.? V07Z6858 SULFATE mg/L 

CCVL Q7768S9 SULFATE 2.5 2.45 mg/L 98 

CCVH Q776860 SULFATE 25 23.2 mg/i 92,8 

LFB01 0776861 SULFATE 5 4.91 mg/L 98.2 

SAMPLE A427560 See Cert, of Analysis, Rep: fl 

SPI01 Q776862 A427560 SULFATE 130 25 157 mg/L 108 

DPSOI ;07W863.;,: SULFATE 25 156 104 3.8 

I 
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HERITAGE ENVIRONMENTAL SERVICES, INC. 

OC Type Lab ID Source Parameter 

See Cert, of Anatysis, Rep: 0 

See Cert , of Analysts, Rep: 0 

See Cert, of Analysts, Rep: 0 

SULFATE 

S r W i t i M W m m m m W W m B m , 
SULFATE 

True/Saapl 

2.5 
25 

Spike Val Observed 

2.39 

23.4 

< 0.1 

Units 

mg/L 
«0/L 
mg/L 

X Rec 

95.6 

93.6 

RPO 
SAMPLE 
SAMPLE 
SAMPLE 
CCVL 

A427562 
A427565 
A«7566 
0776864 

Source Parameter 

See Cert, of Anatysis, Rep: 0 

See Cert , of Analysts, Rep: 0 

See Cert, of Analysts, Rep: 0 

SULFATE 

S r W i t i M W m m m m W W m B m , 
SULFATE 

True/Saapl 

2.5 
25 

Spike Val Observed 

2.39 

23.4 

< 0.1 

Units 

mg/L 
«0/L 
mg/L 

X Rec 

95.6 

93.6 

RPO 

CCVH : C 0776865 

Source Parameter 

See Cert, of Anatysis, Rep: 0 

See Cert , of Analysts, Rep: 0 

See Cert, of Analysts, Rep: 0 

SULFATE 

S r W i t i M W m m m m W W m B m , 
SULFATE 

True/Saapl 

2.5 
25 

Spike Val Observed 

2.39 

23.4 

< 0.1 

Units 

mg/L 
«0/L 
mg/L 

X Rec 

95.6 

93.6 

RPO 

8LA01 0776866 

Source Parameter 

See Cert, of Anatysis, Rep: 0 

See Cert , of Analysts, Rep: 0 

See Cert, of Analysts, Rep: 0 

SULFATE 

S r W i t i M W m m m m W W m B m , 
SULFATE 

True/Saapl 

2.5 
25 

Spike Val Observed 

2.39 

23.4 

< 0.1 

Units 

mg/L 
«0/L 
mg/L 

X Rec 

95.6 

93.6 

RPO 

Run: R339645 
ANALYTICAL 

Analyst.: 
Reviewer: 

M ADKINS Run Date . . . : 
E WERNZ Review Date: 

05-DEC-97 Instrunent: 
09-DEC-97 

IC 

BLAOl Q777565 SULFATE W&Mmmm 
CCVL 0777566 SULFATE "2.5 2.48 mg/i. 99.2 
CCVK |«7775«:;:: SULFATE i P I I I l P M I ; I I i ! mg/L 94.8 
LFB01 0777568 SULFATE 5 4.94 mg/L 98.8 
SAMPLE See Cert.: « f Analysts, Rep: fi 

SPI01 0777569 A427819 SULFATE 1.72 250 237 mg/L 94.1 

DPSOI : ; : A « 7 M * | W^M/mmmmmWMmmm 1.72 [250 ; M I I I I I I S Wmmm mm- 0 
SAMPLE A427821 See Cert, of Analysis, Rep: 0 

SAMPLE A427822 See Cert, of Anatysis, Kept 0 

CCVL 0777571 SULFATE 2.5 2.39 mg/L 95.6 
CCVH Q777572 SULFATE 25 M M l I l I I 
BLA01 0777573 SULFATE < 0.1 mg/L 

DISSOLVED SOLIDS EPA 160.1 l l l l G402.7 

Run: R339785 Analyst.: i ZAVELA Run Date . . . : 05-DEC-97 
ANALYTICAL Reviewer: B SHRAKE Review Date: 10-DEC-97 

QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 
LCS01 0778373 DISSOLVED SOLIDS 543 j&mmmm 
SAMPLE A427474 See Cert. of Analysis, Rep: 0 

SAMPLE : Of Analysts, Rep: 0 
SAMPLE A427476 See Cert. of Analysis, Rep: 0 

DUP01 0778374 A427476 DISSOLVED SOLIDS 630 1.6 
SAMPLE A427477 See Cert. of Analysis, Rep: 0 

SAMPLE 6f Analysts. Rep; 0 
SPI01 Q778375 A427478 DISSOLVED SOLIDS 450 250 676 mg/L 90.4 
SAMPLE vA«756p;::: See Cert. of Analysts, Rep: 0 

SAMPLE A427562 See Cert. of Analysis, Rep: 0 

SAMPLE A427565 See Cer t . af Analyst*, Rep? t> 

SAMPLE A427566 See Cert. of Analysis, Rep: 0 

1CS01 0778376 DISSOLVED SOLIDS mg/L $»III 
BU01 0778377 0ISSOLVED SOLIDS -2 mg/L 

Run: R339974 Analyst.: J 1 ZAVELA Run Date . . . : 10-DEC-97 
ANALYTICAL Reviewer: B SHRAKE Review Date: 12-DEC-97 

BLAOl 0779610 DISSOLVED SOLIDS •mmmm 
LCS01 Q779611 DISSOLVED SOLIDS 1190 1180 mg/L 99.2 

SAMPLE \ A427819 See Cef t . of Analysis, Rep; 0 

SAMPLE A427821 See Cert, of Analysis, Rep: 0 

SAMPLE :^278a;x See Cert, of Anatysis, Rep: 0 

DUP01 0779612 A427822 DISSOLVED SOLIDS 9400 9700 mg/L 3.1 

SPIOI DISSOLVED SOLIDS ihgYl Wmm 
LCS01 Q779614 DISSOLVED SOLIDS 1190 1170 mg/L 98.3 

BLA01 0779615 DISSOLVED SOLIDS mg/L 
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HERITAGE ENVIRONMENTAL SERVICES, INC. 

ALKALINITY TOTAL EPA 310.1 G605.2 
Run: R339749 Analyst.: R PIERCE Run Date...: 09-DEC-97 
ANALYTICAL Reviewer: K FULLMER Review Date: 10-DEC-97 

OC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 
IFB01 0778115 ALKALINITY 20.9 22 •OA 105.1 
SAMPLE A427474 See Cert, of Analysis, Rep: 0 

SAMPLE . J A427475 See Cert . of Analysis, Rep; O 

SAMPLE A427476 See Cert, of Analysis, Rep: 0 

>S«i^l •jtf27477. See Cert, of Analysts, 

SAMPLE A427478 See Cert, of Analysis, Rep: 0 

DWPQ1 A427478 ALKALINITY 750 W i l l i 1.3 
CCV 0778117 ALKALINITY 125 - ' 118 •0 /L 94.4 
SAMPLE See Cert , of Analysis, Rep: 0 

SAMPLE A427562 See Cert, of Analysis, Rep: 0 

:SAM^E|S ;:;ip7565;: See Cert , of Analysis, 

SAMPLE A427566 See Cert, of Analysis, Rep: 0 

A427819 See Cert, of Anstysts, 

A427822 See Cert, of Analysis, Rep: 0 

;wwll 0778120 ALKALINITY 420 W i l l i 2.4 
CCV 0778121 ALKALINITY 125 113 mg/L 90.4 

•i^bill 0778161 >:A427fal; ALKALINITY i i i i i i 420 1*1111 2.4 
SAMPLE A427821 See Cert, of Analysis, Rep: 0 

:ccvI|SI;: 0778168 ALKALINITY 1P1I1 1*111111 W i l l i 94.4 

ALKALINITY (BICARBONATE) EPA 310.1 G610.2 
Run: R339749 Analyst.: R PIERCE Run Date...: 09-DEC-97 
ANALYTICAL Reviewer: K FULLMER Review Oate: 10-DEC-97 

QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 

LFB01 YWMM: ALKALINITY 2 0 . * Wiilll 105.3 

CCV Q778117 ALKALINITY "125 118 mg/L 94.4 

SAMPLE : See cer t , of Anatysta, Rep: O 

SAMPLE A427475 See Cert, of Analysis, Rep: 0 

SAMPLE A427476 See Cert , of Analysis, Rep: 0 

SAMPLE A427477 See Cert, of Analysis, Rep: 0 

SAMPLE See Cer t , of Analysis, Rep: O 

DUP01 Q778136 A^7478 ALKALINITY 740 750 W L 1.3 

CCV 125111 §$1111:11 W i l l i 94.4 

SAMPLE A4Z7560 See Cert , of Analysis, Rep: 0 

SAMPLE See Cert , of Analysts, Rept 0 

SAMPLE A427565 See Cert, of Analysis, Rep: 0 

SAMPLE See Cert, of Analysts, Rep: 0 

SAMPLE A427819 See Cert, of Analysis, Rep: 0 

SAMPLE A427821 See Cert, of Analysts, Rep: 0 lllllllllgx 
SAMPLE A427822 See Cert, of Analysis, Rep: 0 

D0P01 J Q778T61 A427822 ALKALINITY 430 420 mg/L 2-* 
CCV Q778162 ALKALINITY 125 113 mg/L 90.4 
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ALKALINITY (CARBONATE) EPA 310.1 G611.2 
Run: R339749 Analyst. : R PIERCE Run Date . . . : 09-DEC-97 
ANALYTICAL Reviewer: IC FULLMER Review Oate: 10-0EC-97 

OC Type Lab ID Source Parameter True/Saapl Spike Val Observed Units X Rec 
LFlbl;;-' 0778115 ALKALINITY M l l l l i l l 1053 
CCV 0778117 ALKALINITY "l25' mg/L 94.4 
DUP01 Q778161 A427822 ALKALINITY i ^ i l l l l l 
SAMPLE A427474 See Cert, of Analysis, Rep: 0 

SAMPLE ::A*27*75l; See Cert, of Analysts, Rep: 0 

SAMPLE A427476 See Cert, of Analysis, Rep: 0 

;:^lfff A427477 See Cer t , of Anatysis, Rep: 0 

SAMPLE A427478 See Cert, of Analysts, Rep: 0 

DUP01 ' Q778165 i i i l l l 
CCV 0778168 ALKALINITY 125 118 mg/L 94.4 

A427560 See Cert , of Analysts, Repr 0 

SAMPLE A427562 See Cert, of Analysis, Rep: 0 

Wffl&yl A42756S See Cert, of Analysts, Rep: 0 

SAMPLE A427566 See Cert, of Analysis, Rep: 0 

A427819 See Cert, of Analysts, Rep: 0 

SAMPLE A427821 See Cert, of Analysis, Rep: 0 

SAMPLE A427822 see Cert , of Analysts, Rep: 0 

DUP01 Q778171 A427822 ALKALINITY b BDL mg/L 

0778172 ALKALINITY '25 Wil l i l 90.4 

I CALCIUM ICP EPA 200,7 M409.3 
[ Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 

f Run: R339405 
| PREP 

Analyst. : P MASTERS 
Reviewer: W UATNESS 

Run Date . . . : 04-DEC-97 
Review Date: 05-DEC-97 

|0C Type Lab ID Source Anal Run 

t L X S i ^ l S i0778054v; :>«EX!SSS : ::R339465 ':yyyyyy/YY'?/Y^^ 

1BLAO2 0776055 NA R339465 

|SP102 A427474 

[0PS02 0776057 A427474 R339465 

T SAMPLE A427474 Rep: O R339465 

I SAMPLE A427475 Rep: 0 R339465 

I S A M I V V V ymmrn ^mmyy-

•SAMPLE 
A427477 Rep: 0 R339465 

p » M « l A427478 :-Repr::::0:;?S; •VR339465S? 

1 Run: R339824 
| PREP 

Analyst.: R DALAL 
Reviewer: U UATNESS 

Run Date . . . : 11-DEC-97 
Review Date: 11-DEC-97 

Tics Q778671 •/S^lllx R339945 

1 B U 0 2 0778672 NA R339945 

ISPMII 077867S 

PDPS02 0778674 A427560 R339945 

[SAMPLE ^75601 ;!:R^Mfi 

•SAMPLE 
A427562 Rep: 0 R339945 

•SAMPLE 
1R3»?£|1 

j SAMPLE A427566 Rep: 0 R339945 

LSAMPIE : ^ 9 W 5 l | 

IsAMPLE A427821 Rep: 0 R339945 

pAMPLE A427822 Rep: O : ; 1 » H 

I 
I 
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Run: R339465 
ANALYTICAL 

Analyst.: A STOCKBURGER Run Date . . . : 
Reviewer: S ENDERSON Review Date: 

04- DEC-97 Instrument: 
05- 0EC-97 

ICP -
QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 
CCV Q776437 IMORGAN CALCIUM 50.0 49.7 mg/L 99 
BLAOl Q776438 NA CALCIUM < 0.0800 mg/L 
ICV01 Q776441 Isi^l I I CALCIUM 20 20.6 «0/L M i l 
ICS-A Q776445 PERKIN- CALCIUM 500 465. mg/L 93 
BLA02 Q776055 CALCIUM < 0.0800 mg/L 
LCS Q776054 SPEX CALCIUM 100 93.2 mg/L 93 
SAMPLE |ft2»w| See Cert , of Anatysis, Rept 0 

SAMPLE A427475 See Cert , of Analysis, Rep: 0 

SAMPLE | * 4 ^ 7 6 See Cert , of Analysts, Rep; 0 

SAMPLE A427477 See Cert , of Analysis, Rep: 0 

SAMPLE See Cer t , of Analysts, Rep: fr 

SP102 0776056 A427474 CALCIUM 86.8 ioo "176. mg/L 89 

0PS02 | Q 7 7 « » r A427474 86.8 I I I I I I I i i i i i l i l ; W i l l i 85 4 
CCV Q776469 IMORGAN CALCIUM 50.0 47.9 ma/L 96 

BLAOl WB%W$ CALCIUM 

ICS-A Q776480 PERkiN- CALCIUM 500 452. mg/L 90 

Run: R339945 
ANALYTICAL 

Analyst.: A STOCKBURGER Rm Date . . . : 
Reviewer: S ENDERSON Review Date: 

11-DEC-97 Instrument: 
15-DEC-97 

ICP 

CCV 0779360 INORGAR CALCIUM 50.0 W i l l i Mllf 
BLA01 0779361 NA CALCIUM < 0.0800 mg/L 

ICV01 JQ7793«;:V CALCIUM 20 : # - M l l l i W i l l i 1»1I 
ICS-A Q779368 PERKIN- CALCIUM 500 464. mg/L 93 

BLA02 WwM |&lpl l CALCIUM <|0.oWlIl Wi l l i 
LCS Q778671 SPEX CALCIUM Too 93.8 mg/L 94 

SAMPLE \ A « J 5 M l See Cert , of Analysis, Rep: 0 

SPI02 Q778673 A427560 CALCIUM 68.4 100 167. mg/L 99 

OPS02 CALCIUM i^ i l i l iSps f l l l l WTYWYSM 3 

CCV Q779386 INORGAN CALCIUM 50.0 mg/L 

BLAOl CALCIUM 

SAMPLE A42T562 See Cert, of Analysis, Rep: 0 

SAMPLE See Cere, ot Analysts, Rept 0 
.\\'::':T:;:Y":.(::::;:::. .•-•.•.•.V.'-V.".V.".".V.".-.-.".".V. 

SAMPLE A427566 See Cert, of Analysis, Rep: 0 

SAMPLE See Cert , of Analysis, Rep: 0 

SAMPLE A427821 See Cert, of Analysis, Rep: 0 

SAMPLE ?M2J^:| See Cert, of Analysts, Rep: 0 

ccv 0779388 INORGAN CALCIUM 50.0 5o.b ma/L ioo 
RLAOt 0779389 NA CALCIUM <D.08D0 W i l l i 
ICS-A Q779399 PERKIN- CALCIUM 500 485. mg/L 97 

IRON ICP EPA 200.7 ' M415.3 
j Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 

\ Run: R339405 Analyst.: P MASTERS Run Date . . . : 04-DEC-97 
PREP Reviewer: U UATNESS Review Date: 05-DEC-97 

tOC Type Lab ID Source Anal Run 

rtt l l l ! 0776054 I^E^lI I 
[BLA02 0776055 NA R339465 

JSPIOZ Q776056 |M27^I 5^«i« i | 
I D P S 0 2 Q776057 A427474 R339465 

[SAMPLE |M2*474- •'•;:|ep^:;:01I 

I SAMPLE A427475 Rep: 0 R339465 
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HERITAGE ENVIRONMENTAL SERVICES, INC. 

QC Type Lab ID Source Anal Run 

SAMPLE A477476 Rep: 0 
SAMPLE A427477 Rep: 0 R339465 

SAMPLE A427478 Rep: 0 ;R339465 

Run: R339824 Analyst.: R DALAI Run Date . . . : 11-DEC-97 
PREP Reviewer: W UATNESS Review Date: 11-DEC-97 

LCS 0778671 SPEX iRJJSpJIg 
BLA02 Q778672 NA R339945 

SP102 0778673 A427560 

OPS02 0778674 A427560 R339945 

SAMPLE : A427560 Rep; 0 
SAMPLE A427S62 Rep: 0 R339945 

SAMPLE A427S65 Rep: 0 
SAMPLE A427566 Rep: 0 R339945 

SAMPLE A427819 Rep; 0 

SAMPLE A427821 Rep: 0 R339945 

SAMPLE <::M27822V Rep: 0 %R3KS*&1 

Run: R339465 Analyst.: A STOCKBURGER Run Date . . . : 04-DEC-97 Instrunent: ICP 
ANALYTICAL Reviewer: S ENDERSON Review Date: 05-DEC-97 

OC Type Lab 10 Source Parameter True/Sampl Spike Val Observed Units X Rec SPD 

CCV 0776437 5.00 WMMYWWM ng/L .101 

BLA01 Q776438 NA IRON < 0.0100 ma/L 
ICVOI 0776439 311111;: i M l l l l l l ma/L 101 
CDL01 0776444 INORGAN IRON 10 9.93 mg/L 99 

ICS-A 0776445 ;':KRKIN11 IRON mg/L 89 

BLA02 0776055 NA IRON < 0.0100 mg/L 

LCS 0776054 JSrt*: J | I JpNifil y/WMMW. f ^ l l l f i p mg/L 95 

SAMPLE A427474 See Cert, of Analysis, Rep: 0 

SAMPLE A427475 See Cer t i of Analysis, Rep: 4 

SAMPLE A427476 See Cert, of Analysis, Rep: 0 

SAMPLE A427477 See Cert, of Analysis, Rep? 0 

SAMPLE A427478 See Cert, of Analysis, Rep: 0 

SPI02 0776056 •g/t . 94 

0PS02 Q776057 A427474 IRON 0.0276 1.00 0.967 mg/L 94 0 

Q776469 mg/L 96 

BLAOl Q776470 NA IRON < 0.0100 mg/L 

0776480 ;*ERKlNMi tRoMil l f2MSl>l :>183lllll?i mg/L 92 

Run: R339945 Analyst.: A STOCKBURGER Run Date . . . : 11-DEC-97 Instrument: ICP 
j ANALYTICAL Reviewer: S ENDERSON Review Date: 15-DEC-97 

0779360 INORGAN IRON I M i l l i i i 98 

BLAOl Q779361 NA IRON < 0.0100 mg/L 

iCVOt 0779362 PERKIR IRON- WMYMW WMYW 
1 C0L01 Q779367 INORGAN IRON ib 9^92 mg/L 99 

ICS-A Q779368 PERKIR' IRON : 200 m i i i i i i i M i l l 
[BLA02 Q778672 NA IRON 0.0271 mg/L 

[LCS Q778671 SPEX IRON 10.0 «B/L i 97 

jSAMPLE A427560 See Cert, of Analysis, Rep: 0 

JSPI02 Q778673 A427560 IRON 0.339 1,00 1.34 mg/L 100 

DPS02 0778674 A427560 IRON 0.339 1.00 1.34 mg/L 100 0 

CCV Q779386 INORGAN IRON 5.00 4.98 J mg/L 100 

BLA01 Q779387 NA IRON < 0.0100 ma/L 

| SAMPLE A427562 See Cert , of Analysis, Rep: 0 

I SAMPLE A427565 See Cert, of Analysis, Rep: 0 

[SAMPLE A427566 See Cert- of Analysis, Rep: fi 

SAMPLE A427819 See Cert, of Analysis, Rep: 0 

I 
I 
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HERITAGE ENVIRONMENTAL SERVICES, INC. 

QC Type Lab IO Source Parameter True/Sampl Spike Val Observed Units X Rec RPO 
SAHPU M27821 See Cert , of Anatysta T Sept 0 

SAMPLE A427822 See Cert, of Analysis, Rep: 0 

CCV 0779388 : IIMRGAkxf i RON i l i l l l ^ s p i i i i i i W i l l i 
SLA01 Q779389 MA IRON < 0.0100 mg/L 

:Ttt-X:l::: 0779399 i i t o f l i l w i ^ l l l liMllll M|II 

LEAD TRACE ICP EPA 200.7 M416.0 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 

Run: R339824 
PREP 

Analyst . : R DALAL 
Reviewer: U UATNESS 

Run Date . . . : 11-DEC-97 
Review Date: 11-DEC-97 

QC Type Lab ID Source Anal Run 

A427821 Rep; 0 R339961 

LCS 0778697 INORGAN R339961 

3LA02 0778698 MA R339961 

SPI02 0778699 A427S60 R339961 

DPS02 A427560 R339961 

Run: R339961 
ANALYTICAL 

Analyst . : A ROBERTSON 
Reviewer: S O'NEAL 

Run Date . . . : 12-DEC-97 Instrument: 
Review Date: 15-DEC-97 

TRACE ICP 

QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPO 
CCV INORGAN i p l l l i 0,1 I P I I I i l l «9/L 101 
BLA01 '0779478'" NA LEAD < 0.00200 mg/L 

sever 0.05 W i l l i M i l 
COL01 Q779482 PERKIN- LEAD 0.006 0.00617 mg/L 103 

5CS-A " i l S i l t lwl l l l **'0MiIi:>: i l ^ l l l l W i l l i S T l l l 
LCS 0778697 INORGAN LEAD 0.5 0.471 mg/L 94 
BLA02 W i l l i 
SPI02 0778699 A427S60 LEAD 0 0.5 0.479 mg/L 96 
PPS02 0778700 « & I I I I wmwrn W i l l i M i l ! 2 
SAMPLE A427821 See Cert, of Analysis, Rep: 0 

CCV 3W7?4?0| INORGAN LlMl l l l I 0.0988 W i l l i i i l l 
BLA01 Q779491 NA LEAD < 0.00200 mg/L 

0779494 •:VP1MCIN^X->:: LEAD W i l l i 91 
ICS-A Q779496 PERKIN LEAD 0.05 0.0456 mg/L 91 

MAGNESIUM ICP €PA 200.7 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 

t 8410.3 

Run: R339405 
PREP 

Analyst. : P MASTERS Run Date . . . : 04-DEC-97 
Reviewer: U UATNESS Review Date: 05-DEC-97 

QC Type Lab ID Source Anal Run 

l i P I I l |raf?*65l 
BLA02 0776055 NA R339465 

^opjoM;; :^A4M74l i p p i 

•• ••- — - •--
DPS02 0.776057 A427474 R339465 

l ^ l i l l | ^« i6&I 
SAMPLE A427475 Rep: 0 R339465 

;SA|P«If I P i l l l :;;pf?46|l 
SAMPLE A427477 Rep: 0 R339465 

SR^MI I 

I 
I 
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HERITAGE ENVIRONMENTAL SERVICES, INC. 

Run: R339824 Analyst.: R DALAL Run Date. . . : 11-DEC-97 
PREP Reviewer: U UATNESS Review Date: 11-DEC-97 

QC Type Lab ID Source Anal Run 
ICS 0778671 SPEX R339945 
BLA02 Q778672 NA R339945 
SPIttt 0778673 A427560 R339945 
DPS02 Q778674 A427560 R339945 
SAMPLE A427S60 Rep: Q R33W«;t 
SAMPLE A427562 Rep: 0 R339945 
SAMPLE ^ 7 5 6 5 \ Rep: 0 W^MyM 
SAMPLE A427566 Rep: 0 R339945 

SAMPLE :*4278W Rep: 0 
SAMPLE A427821 Rep: 0 RX39945 

l l t H ^ Rep. 6 . SB33y*WlS 

Run: R339465 Analyst.: A STOCKBURGER Run Date. . . : 04-DEC-97 Instrument: ICP 
ANALYTICAL Reviewer: S ENDERSON Review Date: 05-DEC-97 

QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 

CCV Q776437 INORGAN MAOftSliuH: 50.O •S /L too 
BLA01 Q776438 NA MAGNESIUM < 0.0800 mg/L 

JCVQI 0776441 SPEX MAGNESIUM mg/L 104 

SCS* A Q776445 PERKIN- MAGNESIUM 500 488. mg/L 98 
BLA02 O776055 NA MAGNESIUM I'^o^SWf; ma/L 
LCS 0776054 SPEX MAGNESIUM 100 94.3 mg/L 94 

SAMPLE A427474 See Cert , of Analysis, Rep: 0 

SAMPLE A427475 See Cert , of Analysis, Rep: 0 

SAMPLE M27476 See Cert , -oi Anatysis, Kept 0 

SAMPLE A427477 See Cert , of Analysis, Rep: 0 

SAMPLE A427478 See C e r t , of Analysts, Rep: 0 

SPI02 0776056 A427474 MAGNESIUM 13.2 100 107. mg/L 94 

OPS02 O776057 MAGNESIUM:: too r106. mg/l 93 t 
CCV Q776469 INORGAN MAGNESIUM sold 48.5 mg/L 97 

BLADT 0776470 NA MAGNESIUM < 0.0800 mg/L 

ICS-A 0776480 PERKIN- MAGNESIUM 500 482. mg/L 96 

Run: R339945 Analyst.: A STOCKBURGER Run Date. . . : 11-DEC-97 Instrunent: ICP 
ANALYTICAL Reviewer: S ENDERSON Review Date: 15-DEC-97 

CCV ] Q779360 INORGAN MAGNESIUM 1 8 i * I l l l l | Mill 
BLAOl 0779361 NA MAGNESIUM < 0.0800 mg/L 

ICVOI 0779364 SPEX MAGNESIUM : : WMMM. 
ICS-A Q779368 PERKIN- MAGNESIUM 500 '485'. mg/L 97 

BUQ2 0778672 MA MAGNESIUM W^yW^rWyyy/W. mg/L 

LCS 0778671 SPEX MAGNESIUM 100 93.4 •g/L 93 
SAMPLE A427560 See C e r t , of Anatysis, Sep: 0 

SPI02 0778673 A427560 MAGNESIUM 11.5 100 Tib. mg/L 99 

0PSO2 Q778674 A427560 MAGNESIUM 11.5 :W1I§I? WyyyyyW. 1 

CCV 0779386 INORGAN MAGNESIUM 50.0 49.3 mg/L 99 

BLAOl 0779387 NA MAGNESIUM:: < 0.0800 

SAMPLE A427562 See Cert , of Analysis, Rep: 0 

SAMPLE A427565 See Cert , of Anatysis, Rep- & 

SAMPLE A427566 See Cert , of Analysts, Rep: 0 

SAMPLE A427819 See Cert , of Anetysts, Rep: 0 -
SAMPLE A427821 See Cert , of Analysts, Rep: 0 

SAMPLE M27822 See Cert , of Anatysis, Rep: 0 

9 CCV Q779388 INORGAN MAGNESIUM 50.0 49.7 mg/L 99 

1 BLAOl 0779389 NA MAGNESIUM:: < 0.0800 1 ma/L 
[ ICS-A 0779399 PERKIN- MAGNESIUM 500 509. mg/L 102 
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I 
I 
I 

MANGANESE ICP EPA 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 

M413.3 

Run: R339405 
PREP 

Analyst.: 
Reviewer: 

P MASTERS 
W UATNESS 

Run Date...: 
Review Date: 

04- DEC-97 
05- DEC-97 

QC Type Lab ID Source Anal Run 

LCS p 7 7 * H * 
BLA02 0776055 NA R339465 

;»io2ii 
DPS02 Q776057 A427474 R339465 

%S*MPLE';:/:v A427474 si?ê ;>fe>:: v'R3^946$:-S 
SAMPLE A427475 Rep: 0 R339465 

[SAMMSS A427476 :::::R^i:iO:::::::S:: :>«3394«5-fi5 

SAMPLE A427477 Rep: 0 R339465 

[:SliB»tE:v:X A427478 :xR»9465:v':-

I Run: R339824 Analyst.: R DALAL Run Date . . . : 11-DEC-97 
1 PREP Reviewer: U UATNESS Review Date: ll-DEC-97 

Q77867t 

IBU02 Q778672 NA R339945 

[SPIOZ 0.778673 
I DPS02 0778674 A427560 R339945 

I SAMPLE A427560 Rep: 0 
SAMPLE A427S62 Rep: 0 R339945 

[SAMPLE : A427565 Rep; 0 
[SAMPLE A427S66 Rep: 0 R339945 

1 SAMPLE A427819 Repi 0 

[ SAMPLE A427821 Rep: 0 R339945 

jSAMPLE 1 A427822 Rep: 0 R339945 , 

Run: R339465 
ANALYTICAL 

Analyst.: 
Reviewer: 

A STOCKBURGER 
S ENDERSON 

Run Date...: 
Review Date: 

04- DEC-97 
05- DEC-97 

Instrument: ICP 

I QC Type Lab IO Source Parameter True/Sanpl Spike Val Observed Units X Rec RPD 

jccv |07TCO75 INOR GAM 4.96 WMYY)}}))W 99 

[ BLAOl 0776438 NA MANGANESE < 0.00400 " mg/L 

[ tcvot MANGANESE * W&wW 160 

ICDL01 0776443 PERkiN MANGANESE 0.030 0.0291 •0/L 97 

Mmm :

;:«if*INl| MANGANESE M i l l 
[ BLA02 0776055 NA MANGANESE < 0.00400 ng/L 

tpplll roTW î MANGANESE 5.00 Mill 
[SAMPLE A ^ 4 7 4 See Cert, of Analysis, Rep: 0 

Sm Cert , of Analysis, Rep- 0 

[SAMPLE A427476 See Cert, of Analysis, Rep: 0 

1 SAMPLE A427477 See Cert, of Analysts, Rep; 0 

EsAMPLE A427478 See Cert, of Analysis, Rep: 0 

fSPIQ2 A427474 MANGANESE i i l l i i i 
•0PS02 0776057 A427474 MANGANESE 0 0.500 0.462 ng/L 92 0 

| c ^ | | i | 0776469 INORGAN MANGANESE :5.0u WMYMWWM ng/L 

jBLA01 0776470 NA MANGANESE < 0.00400 mg/L 

IcDLOl 0776479 PERKIR MANGANESE 0,030 0.0285 mg/b 95 

l lCS-A Q776481 PERKIN MANGANESE 0.500 0.435 mg/L 87 

P Run: R339945 Analyst.: A STOCKBURGER Run Date . . . : 11-DEC-97 Instrunent: ICP 
ANALYTICAL Reviewer: S ENDERSON Review Date: 15-DEC-97 

|ccv 0779360 INORGAN MANGANESE 5.00 4,85 mg/L 97 

B U 0 1 Q779361 NA MANGANESE < 0.00400 mg/L 

[ICVOI 0779362 PERKIK MANGANESE t fflO/t 101 

LoOLOl Q779366 PERKIN MANGANESE 0.030 0.0288 mg/L 96 

I 
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QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec 
ICS-A 0779369 MANGANESE yWyWm. 0.4S5 *a/L W i l 
BLA02 0778672 MA ' MANGANESE < 0.00400 mg/L 
ICS Q77867T ,• sr-cxiif MARGANESE WMmM WMmMmi W i l l i WM. 
SAMPLE A427560 See Cert. of Analysis, Rep: 0 

SPI02 0778673 WTWMYJ MANGANESE i&.W&m l iptpl l f l B P TOO"-
DPS02 0778674 AW7560 MANGANESE 0.0782 0.500 0.578 mg/L ioo 
CCV 0779386 INORGAN MANGANESE I p w l l l 4.99 W - i i l l WM 
BLA01 0779387 NA MANGANESE < 0.00400 mg/L 

SAMPLE A427S62 See Cert. of Analysts, Sep: 0 

SAMPLE A427565 See Cert. of Analysis, Rep: 0 

SAMPLE A427566 See Cert. of Analysts , Rep: 0 

SAMPLE A427819 See Cert. of Analysis, Rep: 0 * 
SAMPLE A427821 See Cert. of Analysts, Rep: 0 

SAMPLE A427822 See Cert. of Analysis, Rep: 0 

CCV 0779388 INORGAN MANGANESE ysMM§MM Wili l i l S I 
BLAOT 0779389 NA MANGANESE < 0.00400 mg/L 

CDLOf. 9779398: PERJCIM MANGANESE i l p i l i mWmmW§. i iapHi mm 
ICS-A 0779400 PERKIN MANGANESE 0.500 0.467 mg/L 93 

POTASSIUM ICP EPA 200.7 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 

M426.3 

Run: R339405 
PREP 

Analyst.: 
Reviewer: 

P MASTERS 
U UATNESS 

Run Date...: 04-DEC-97 
Review Date: 05-DEC-97 

QC Type Lab ID Source Anal Run 

W i l l ISPEXlllI ;:KB94Rl: 
BLA02 Q776055 NA R339465 

: SP102 I * ^ 7 4 l 
DPS02 Q776057 A427474 R339465 

SAMPLE A427474 Y/Wfiiwm y/irW^Myt 
SAMPLE A427475 Rep: 0 R339465 

SAMPLE A427476 Rep: O R339465 

SAMPLE A427477 Rep: 6 R339465 

SAMPLE A427478 Rep: O R339465 

Run: R339824 Analyst. : R DALAI Run Date . . . : ll-DEC-97 
PREP Reviewer: U UATNESS Review Date: 11-DEC-97 

ICS 0778671 SPEX R339945 

BLA02 0778672 NA R339945 

SP102 0778673 W0^m R339945 

DPS02 0778674 A427560 R339945 

SAMPLE SR&p&I 
SAMPLE A427562 Rep: 0 R339945 

SAMPLE Wr^yMm 
SAMPLE A427566 Rep: 0 R339945 

SAMPLE | B | n m SAMPLE A427821 Rep: 0 R339945 
yumim i^27B22l Rep: 0 :<:R339945l>; 

Run: R339465 
ANALYTICAL 

Analyst.: 
Reviewer: 

A STOCKBURGER 
S ENDERSON 

Run Date...: 04-DEC-97 
Review Date: 05-DEC-97 

Instrument: ICP 

QC Type 
CCV 
BLA01 
ICVOI 

Lab ID 
0776437 
Q776438 
0776440 

Source 
INORGAN 
NA 
PERKIN 

Parameter 
POTASSIUM 
POTASSIUM 
POTASSIUM 

True/Sampl 
50 

10 

Spike Val Observed 
50.4 
< 0.0800 
9.9? 

Units 
mg/L 
mg/L 
ftS/t 

X Rec 
101 

99 

RPD 
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QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPO 
ICVOI mu-\\ 20 20.4 mg/L 102 
BLA02 0776055 NA POTASSIUM < 0.0800 mg/l 
ICS 0.776054 J s ^ I l i : 100 96.3 mg/L 96 
SAMPLE A427474 See Cert , of Anatysis, Rep: 0 

SAMPLE See Cert , ef Analysts, Rep: 0 

SAMPLE A427476 See Cert , of Analysis, Rep: 0 

SAMPLE ;A«7477 : See Cert , of Analysts, Rep: 0 

SAMPLE A427478 See Cert , of Analysis, Rep: 0 
SPI02 W/fflM:: SA^W»S1 WMYSWM 97.9 ma/L «£il i 
DPS02 Q776057 A427474 POTASSIUM' 1.28 Too' 97.4 mg/i 96 1 
CCV 4I^8AN;M W i l l i ! M i l l 
BU01 Q776470 NA POTASSIUM < 0.0800 ma/L 

Run: R339945 Analyst.: A STOCKBURGER Run Date . . . : 11-0EC-97 Instrument: ICP 
ANALYTICAL Reviewer: S ENDERSON Review Date: 15-DEC-97 

CCV Q77V360 INORGAN POTASSIUM i i i i i i l l P i l i l i l W i l l i ! 975v^;v 
BLA01 Q779361 NA POTASSIUM < 0.0800 mg/L 
ICVOt 1 Q77956S PERKIR POTASSIUM I l l i l l M I I I I I I I SolSII M i l l 
ICVOI 0779364 SPEX POTASSiuM 20 mg/L "io2 
BLA02 0778672 RA POTASSIUM • l ^ ^ I I l l W i l l i 
LCS 0778671 SPEX POTASSIUM 100 94.0 mg/L 94 
SAMPLE See Cer t , of Analysis, Rep: 6 

SPI02 Q778673 A427560 POTASSIUM 28.2 ioo mg/L 101 

DPS02 XTMIIII W i l l i M i l l t 
CCV 0779386 INORGAN POTASSIUM 50 49.2 mg/L 98 
BLAOl POTASSIUM < 6.0800 Willi 
SAMPLE A427562 See Cert, of Analysis, Rep: 0 

SAMPLE See Cert , of Analysts, Rep: 0 

SAMPLE A427566 See Cert , of Analysts, Rep: 0 
SAMPLE : See Cer t , of Analysts, Rep: 0 

SAMPLE A427821 See Cert , of Analysis, Rep: 0 

SAMPLE ::>*42ra2l See Cert , of Analysts, Rep: 0/ 

CCV Q779388 INORGAN POTASSIUM 50 49.7 mg/L 99 
8LA01 POTASSIUM < 0.0800 lllllfi 

SODIUM ICP EPA 200.7 M4M.3 
Prep: FAA OR ICP ACID DIGESTION (DISSOLVED METALS) EPA 200.0 

Run: R339405 
PREP 

Analyst.: P MASTERS 
Reviewer: U UATNESS 

Run Date . . . : 04-DEC-97 
Review Date: 05-DEC-97 

QC Type Lab ID Source Anal Run 

LCS Q776054 SPEX R33946? 

BLA02 Q776055 NA R339465 

SPI02 A427474 R339465 

DPS02 0776057 A427474 R339465 

SAMPLE :;M2#7*:; 
SAMPLE A427475 Rep: 0 R339465 

SAMPLE A427476 R339465 

SAMPLE A427477 Rep: 0 R339465 

SAMPLE 'yWt&ffi. WiWMy/yy. 

Run: R339824 
PREP 

Analyst.: R DALAI 
Reviewer: U UATNESS 

Run Date . . . : 11-DEC-97 
Review Date: 11-DEC-97 

Spill": 0778671 SPEX R339945 

BLA02 0778672 NA R339945 
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QC Type Lab ID Source Anal Run 

SPIOZ 0778673 A427S64 

DPS02 0778674 A427560 R339945 

SAMPLE A4Z7560 Rep: 0 
SAMPLE A427562 Rep: 0 R339945 

SAMPLE A427565 Repi 0 
SAMPLE A427S66 Rep: 0 R339945 

SAMPLE A427819 
SAMPLE A427821 Rep: 0 R339945 

SAMPLE ?A*27«22:: Rep: 0 R339954 

Run: R33946S 
ANALYTICAL 

Analyst.: A STOCKBURGER Run Date . . . : 
Reviewer: S ENDERSON Review Date: 

04- DEC-97 
05- DEC-97 

Instrunent: ICP 

QC Type Lab 10 Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 
CCV Q776437 INORGAN SODIUM 50 50.8 "OA yofil 
BLA01 Q776438 " NA SODIUM < 0.0800 mg/L 

ICVOT Q776440 PERKIN SODIUM 1 1.01 \ mg/L Wmw 
ICVOI Q776441 SPEX SODIUM 20 20.6 mg/L 103 
BLA02 0776055 KA SODIUM 0.124 ] •ftA 
LCS Q776054 SPEX SODIUM 100 104. mg/L 104 

SAMPLE A427474 See Cert , of Analysis , Rap: 0 

SAMPLE A427475 See Cert , of Analysis, Rep: 0 

SAMPLE A427476 See Cert , of Analysis , Rep: 0 

SAMPLE A427477 See Cert, of Analysis, Rep: 0 

SAMPLE A427478 See Cert , of Analysis, Rep- 0 
SPIOZ Q776056 A427474 SODIUM 44.7 100 146. mg/L 101 

DPSOZ Q776057 mg/L 99 2 
CCV Q776469 INORGAN SODIUM 47.8 mg/L 96 
BLAOl Q776470 ;:NA!^11 SODIUM < O.O800 mg/L 

Run: R339945 
ANALYTICAL 

Analyst.: A STOCKBURGER Run Date . . . : 
Reviewer: S ENDERSON Review Date: 

11-DEC-97 
15-DEC-97 

Instrunent: ICP 

CCV Q779360 INORGAN i&f i l l l i l Mi l l 
BLA01 Q779361 NA SODIUM < 0.0800 mg/L 

JCVOt 0779363 PERKIN i M^I I l i l mmmm 
ICV01 Q779364 SPEX SODIUM 20 20.6 mg/L 103 
BLA02 Q778672 NA < O.08O0 MMBml 
LCS Q778671 SPEX SODIUM 100 106. mg/L 106 
SAMPLE A427560 See Cert., of Analysis , Rep: fl 

SPIOZ Q778673 A427560 SODIUM 97.8 100 212. mg/L 114 

wm 0778674 A427560 sMi ig i ; «0/i 2 
CCV Q779386 INORGAN SODIUM 50 50.3 mg/L 101 

BLAOl Q779387 NA SODIUM 

SAMPLE A427562 See Cert , of Analysis, Rep: 0 

SAMPLE A427565 see Cert, of Analysts. Rep; d 
SAMPLE A427566 See Cert, of Analysis, Rep: 0 

SAMPLE A427821 See Cert , of Anatysis, Rep: 0 

CCV Q779388 INORGAN SODIUM 50 50.8 mg/L 102 

0779389 NA SODIUM < O.0800 mmmm 
Run: R339954 
ANALYTICAL 

Analyst.: A STOCKBURGER Run Date . . . : 
Reviewer: S ENDERSON Review Date: 

12-DEC-97 
15-DEC-97 

Instrunent: ICP 

CCV Q779431 INORGAN MSYW : M?li i f I3 W S i i l 
BLAOl 0779432 NA SODIUM < 0.0800 mg/L 

ICVOI 0779434 PERKIN swiwllf; ii?I!f§ 1.01 i i i i i i WMW. 
ICVOI Q779435 SPEX SODIUM 20 20.1 mg/L 101 

SAMPLE A427819 See Cer t , of Analysis , Rep: ft 

SAMPLE A427822 See Cert , of Analysis, Rep: 0 



HERITAGE ENVIRONMENTAL SERVICES, INC. 

QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 
CCV INORGAN i & ^ m m m m l l l l l l l l l WmWm Wmmm 
BLAOl 0779*48 MA SODIUM < b .0800 ma/L 

TOTAL ORGANIC CARBON EPA 415.1 0401.1 

Run: R339520 
ANALYTICAL 

Analyst.: 
Reviewer: 

K STALOUICZ Run Date . . . : 
K FULLMER Review Date: 

04- 0EC-97 Instrument: TOC 
05- DEC-97 

OC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 
SLAOt PP805S TOTAL ORGANIC CARBON CTOC) - , « t •RA 
CDL01 Q776806 TOTAL ORGANIC CARBON (TOC) s 4.46 mg/L 89.2 
ICVOt TOTAL ORGANIC CARBON: <TOCJ :» i - O A 
SAMPLE A427474 See Cert , of Analysis, Rep: 0 

SAMPLE ' :;i^7475: See Cert* Of Analyst*, Rep; 0 

SAMPLE A427476 See Cert, of Analysis, Rep: 0 

CCV TOTAL ORGANIC CARBON- HOC) Wmmm ** mmmm. Wmm 
8LA01 0776811 TOTAL ORGANIC CARBON (TOC) -.56 mg/L 

SAMPLE See Cert , of Analyst*. Rep: 0 

SPIOI 0776812 A427477 TOTAL ORGANIC CARBON (TOC) 0 20 22.9 mg/L 114.5 

DPSOI A427477 TOTAL ORGANIC CARBON (TOC) 1111111 ; ra^l l l l l mmmm WmM 3.1 
SAMPLE A427478 See Cert, of Analysis, Rep: 0 

CCV 0776814 TOTAL ORGANIC CARBON (TOC) 5° W&mmWm WYMWYI 
BLA01 0776815 TOTAL ORGANIC CARBON (TOC) mg/L 

Run: R339660 
ANALYTICAL 

Analyst.: 
Reviewer: 

K STALOUICZ Run Date . . . : 
JC FULLMER Review Date: 

08- DEC-97 Instrument: 
09- DEC-97 

TOC 

BLA01 TOTAL QRGAHIC CARBON (TOC) p p f : p = iwufiill 
C0L01 0777655 TOTAL ORGANIC CARBON (TOC) 5 4.94 mg/L 9a.i 
1CV01 |b777656;;

:

: TOTAL ORGANIC CARBON (TOC) 311111111 mg/L WM?YW 
SAMPLE A427560 See Cert, of Analysis, Rep: 0 

SAMPLE see Cert, of Analysis, Rep; 0 
SAMPLE A427566 See Cert , of Analysis, Rep: 0 

CCV 0777659 TOTAL ORGANIC CARBON (TOC) Mmmm 49.9 P i l l i l 99.8 
BLA01 0777660 TOTAL ORGANIC CARBON (TOC) -.09 mg/L 

SAMPLE A427822 See Cert, of Anetysts, Rep: 0 
SPI01 0777661 A427822 TOTAL ORGANIC CARBON (TOC) 12 20 '34.3 mg/L 11U5 

DPS01 0777662 A427822 TOTAL ORGANIC CARBON (TOC) 11211111 M i l l ! 35.T mg/L 3.5 

SAMPLE A427821 See Cert, of Analysis, Rep: 0 

SAMPLE A427819 Ste. cert, of Analysts, Rep: Q 
SAMPLE A427565 See Cert, of Analysis, Rep: 0 

CCV 0777663 TOTAL ORGANIC CARBON (TOC) X S & I I P I 5DV4 mmmm 
BLA01 0777664 TOTAL ORGANIC CARBON (TOC) -.02 ms/L 

PURGEABLE AROMATICS BY GC/PID SW846-8020A 0460.2 

Run: R339062 
ANALYTICAL 

Analyst 
Revt 

S STRUEWING 
A BRAD BURN 

Run Date...: 24-NOV-97 
Review Date: 12-DEC-97 

Instrument: GC/PID ELCD 

QC Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 

tCSttt Q773476 a j^^^gg||!p||llMi^^gj Wmmm 20.2 ug/L « 1 

LCS01 0773476 . TOLUENE 20.8 ug/L 104 

LCS01 Q773476 ETHYL BENZENE Wmmm ::^2|1|11|I? ug/L wmm 
LCS01 Q773476 M/P-XYLENE 40 40.1 ug/L 100.3 

LCS01 0773476 • O-XYLENE M l l l l i f c i i l i l l l ugA 
Lcsbi Q773476 • NAPHTHALENE 20 '2T.8 ug/L 109 

I 
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OC Type Lab ID Source Parameter True/Saapl Spike Val Observed Units X Rec RPD 
8LA01 0773*77 y'*y///'y///:/S'W?. '^ti^mlMyWyMW 'ymMMMWi Ufl/L 
BLA01 0773*77 TOLUENE BDL 1 U9/L 
BLA01 :1^777 .. v..'.v. v. ETHYL BENZENE U9/L 
BU01 0773*77 M/P-XYLENE BDL 1 ug/L 
BLAOl 0773477 ug/L 
BLAOl 0773*77 • NAPHTHALENE BDL 1 ug/L 
CCVD 0773484 • • . • . . . Y . v . Y BENZENE :;22lii| :; W§MM/MWi ug/L 9.1 
CCVD 0773*84 • TOLUENE 22 20.7 ug/L 5.9 
CCVO 0773484 ETHYL BENZENE WyWMM ug/L 2.7 
CCVO 0773*84 M/P-XYLENE 44 41 ug/L 6.8 
CCVO 4773484 Q-XYLENE 21.9 ug/L .5 
CCVD 0773*8* NAPHTHALENE 22 20.1 ug/L 8.6 

SM02 0767108 A426689 BENZENE a 992 1010 ug/kfl 101JI 
SPI02 0767108 A426689 TOLUENE 0 992 1080 ug/kg 108.9 

SPI02 0767108 .. B^4r2s$nvvT^F\.... ETHYL BENZENE [992 1100 us/kg 110.9 
SPI02 0767108 A426689 M/P-XYLENE 0 1984 2150 ug/kg 108.4 
SPI02 0767108 A426689 u-XYLEKE o [992 tttft ua/kt m.9 : 
DPS02 0767109 A*26689 BENZENE 0 992 1010 ug/kg 101.8 0 

DPS02 0767109 A426669 TOLUENE 992 1090 ug/kg 109.9 .9 
DPS02 0767109 A426689 ETHYL BENZENE 0 992 1110 ug/kg 111.9 .9 
DPS02 0767109 A426689 M/P-XYLENE 0 EttSS 2210 ug/kg I M J i 2.6 

DPS02 0767109 A*26689 O-XYLENE 0 992 1160 ug/kg 116.9 1.7 

SPI01 9775302 A427193 0 20 19.9 ug/L 99.5 
SPI01 0775302 A427193 TOLUENE 0 20 21.7 ug/L 108.5 
SPIttt 0775302 A427193 ETHYL BENZENE 20 21.1 USA 105.5 

SPI01 0775302 A427193 M/P-XYLENE o 40 42 ug/L 105 

SPI01 0775302 A427193 O-XYLENE 20 21.3 ug/L 106.5 
DPS01 0775303 A427193 BENZENE 0 20 19.9 ug/L 99.5 0 

DPS01 0775303 A427193 TOLUENE 20 c a . i ug/L 105.5 2.8 

DPS01 0775303 A427193 ETHYL BENZENE 20 21.1 ug/L 105.5 0 

DPSOI H O775303 A427193 M/p.XYLERE yM§M§- 40 ug/L 105 0 
DPSOI 0775303 A427193 O-XYLENE 0 20 21.6 ug/L 108 1.4 

CCV 0775304 BENZENE WtyWWyM ts ug/L 9ft 

CCV 0775304 TOLUENE 20 18.8 ug/L 94 

CCV 0775304 ETHYL BENZENE 18.9 ug/L 94.5 

CCV 0775304 M/P-XYLENE *o 37.9 ug/L 94.8 

CCV Q77S304 O-XYLENE 19.6 U8/L 98 

SAMPLE A427474 See Cert , of Analysis, Rep: 0 

SAMPLE A427475 See Cer t , of Analysis , Repr D? 

SAMPLE A427476 See Cert , of Analysis, Rep: 0 

SAMPLE i A427477 See Cert , of Anatysta, Sep:. 0 

SAMPLE A427478 See Cert , of Analysis, Rep: 0 

CCV Q777781 BENZENE Will is 18.8 ug/L 94 

CCV 0777781 TOLUENE 20 19 ug/L 95 

:CCV Q777781 ETHYL BENZENE 20. S Mill! tout 
CCV 0777781 M/P-XYLENE *o 39.6 ug/L 99 

CCV 0777781 • O-XYLENE 20 96.5 

CCV Q777781 NAPHTHALENE 20 17.4 ug/L 87 

BLAOl 0777782 BENZENE fioc t a»A 
BLA01 0777782 TOLUENE BOL 1 ug/L 

BLAOl 0777782 ETHYL BENZENE BDL 1 ug/L 

BLA01 0777782 M/P-XYLENE BDL 1 ug/L 

BLAOl 0777782 O-XYLENE BOL 1 1 ug/L 

BLAOl 0777782 • NAPHTHALENE BDL 1 ug/L 
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oc Type Lab ID Source Parameter True/Sampl Spike Val Observed Units X Rec RPD 
SAMPLE : 'A*2TO18' See Cert , of Anatysis, Rep: 0 

SAMPLE A427560 See Cert , of Analysts, Rep: 0 

SAMPLE A4278t5 See Cert , of Analysts, Rep: 0 

SAMPLE A427822 See Cert, of Analysis, Rep: 0 

SAMPLE See Cert , of Analysts, Rep: fi 

CCV 0777783 BENZENE 20 '19.9 ug/L 99.5 

CCV b7r7783 TOLUENE 20 20.7 ug/L 101.3 
CCV 0777783 ETHYL BENZENE 20 21.7 ug/L 108.5 
CCV : ; , v : = | v j M/P-XYLENE 40 x42iS::i:l:iIll ug/L 

CCV 0777783 O-XYLENE 20 19 ug/L 95 
CCV •:07r7783l NAPHTHALENE W ^ l l l ! WMYI 
BLA01 077778* BENZENE BDL 1 ug/L 
StAOl iWBWy/WMM 
8LA01 0777784 ETHYL BENZENE ug/L 

8LA01 :::::::::: M/P-XYLENE :;«MxfiliII M l i l l i 
8LA01 0777784 O-XYLENE BOL 1 ug/L 
BLAOt WWMYI NAPHTHALENE BDL 1 ug/L 

SAMPLE A427S61 See Cert, of Analysis, Rep: 0 

SAMPLE A427562 See Cert, of Anatysis, v ^ ^ x l v X v x i 

SAMPLE A427S65 See Cert, of Analysis, Rep: 0 

CCV 0779148 BENZENE 21 ug/L 10s 
CCV 0779148 TOLUENE 20 21.6 ug/L 108 

CCV 0779148 ETHYL BENZENE xv^llill xKi7 ; i | i l I I ug/L 
CCV Q779148 M/P-XYLENE 40 44.6 ug/L 111.5 
CCV 0779148 O-XYLENE v ^ S l x M l v I v I ug/L S l i 
CCV 0779148 • NAPHTHALENE "20 26.2 ug/L ibi 
BLAOT 0779149 BENZENE BOL 1 ug/L 
BLA01 0779149 • TOLUENE BDL 1 ug/L 

BLAOt Q779149 X;X£;X-X;X;X;X;X;̂  EtHYt BENZENE itn. 1 UQ/L 
BLA01 Q779149 • M/P-XYLENE BDL 1 ug/L 

8LA0T V/.«//.V.V.V.',V.V.'.V.".V. ©-XYLENE SDL 1 ug/L 
BLA01 0779149 NAPHTHALENE BDL 1 ug/L 

DUPOt x*ta^I> 0 [BDL U9/L 

OUP01 0779150 A428001 TOLUENE 0 BDL ug/L 

DUPOT ETHYL BENZENE t> BDL ug/L 

OUP01 0779150 A428001 M/P-XYLENE 0 BDL ug/L 

DUPOt O-XYLENE 0 'BOI ug/L 

DUP01 0779150 A4280bi NAPHTHALENE 0 BDL ug/L 

sj>rot 9779151 19.8 ug/t 
SPIOI 0779151 A428001 TOLUENE 0 22 20.4 ug/L 92.7 
SPIOI 0779151 4428001 ETHYL BENZENE 22 21.7 Ufl/L WMm 
SPI01 0779151 A428001 M/P-XYLENE b 44 42.4 ug/L 96.4 

SHOT 0779151 A428001 vx€llxll WrWBM 19 ug/L 86.4 

SPI01 0779151 A428001 NAPHTHALENE 0 22 19.4 ug/L 88^2 

DPSOI 0779152 A428001 Wj&M i l l l l l l xlilllx- x M l l ! 20.5 Willi 93.2 3.5 

DPS01 0779152 A428001 TOLUENE b 22 21.2 ug/L 96.4 3.9 

DPSOI 0779152 A428001 ETHYL BENZENE x S I l i l x s i i i i i 22.3 W i l l i 101.4 2.8 

DPSOI 0779152 A428001 M/P-XYLENE 0 43.7 ug/L 99.3 3 

DPS01 0779152 A428001 O-XYLENE WBBBB 22 T9.6 u»/L 89.1 S.1 

bpsoi 0779152 A428001 NAPHTHALENE b 22 20.2 ug/L 91.8 4 

Q773484 NOTE: * Outside method limits. 
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HERITAGE ENVIRONMENTAL SERVICES, INC. 

Comments 
X difference requirements of +h 10%. 

Q779149 * The result is BDL and the analysis meets EPA 601 criteria, but does not 
meet /If. Carolina X difference requirement of +/- 10%. 

Approved by: (TAM5566.2224) Page B020 




