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Governor 

DENNIS BOYD 
Secretary 
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Deputy Secretary 

October 25, 1989 
RICHARD MITZELFELT 

Director 

Mr. Dave Boyer 
O i l Conservation D i v i s i o n 
State Land O f f i c e Bldg. 
P.O. Box 2088 
Santa Fe, NM 87504 

Dear Mr. Boyer: 

Enclosed f o r your i n f o r m a t i o n are copies of EPA's Comprehensive 
Groundwater M o n i t o r i n g Reports f o r the f o u r P h i l l i p s Gas Plants 
- A r t i s i a , Eunice, Lee and Lusk. These r e p o r t s have not been 
reviewed by the Hazardous Waste Program and are t o be considered 
as d r a f t r e p o r t s . At t h i s time no f u r t h e r a c t i o n i s expected 
on the r e p o r t s t o f i n a l i z e them. 

I f you have any questions, or need a d d i t i o n a l i n f o r m a t i o n 
please c a l l me a t 827-0170. 

S i n c e r e l y , 

- ffl 
Suzanne Moore-Mayne 
Water Resource S p e c i a l i s t I I 
Hazardous Waste Program 

SMM/vga 

Encl. 

E N V I R O N M E N T A L I M P R O V E M E N T D I V I S I O N -
H a r o l d R u n n e l s B u i l d i n g 

1 1 S O B e . F r a n c i s D r . 
S a n t a F e , N e w M e x i c o 3 7 5 0 3 



PHILLIPS 66 NATURAL GAS COMPANY 
A S U B S I D I A R Y OF P H I L L I P S P E T R O L E U M C O M P A N Y 

ODESSA, TEXAS 79762 

4001 PENBROOK Apr i l 5, 1989 

Groundwater Monitoring Analyses 
Artesia, Eunice. Lee and Lusk Plants 

Mr. Dave Boyer 
Environmental Bureau Chief 
New Mexico Oil Conservation Division 
P. 0. Box 2088 
Santa Fe, New Mexico 87501 

Dear Mr. Boyer: ;; !L • 

Per your request, attached please find|.i6̂ Ce5'̂ f:.t'he fourth quarter groundwater 
monitoring analyses for the above referehrjetl plants. 

If you should have any questions regarding this information, please contact me 
at (915) 367-1316. 

Very truly yours, 

Michael D. Ford 
Environmental Analyst 

MDF 

Attachments 
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Dennis Boyd 
Secretary 

M I C H A E L J . B U R K H A R T 
Deputy Secretary 

R I C H A R D M I T Z E L F E L T 
Director 

September 13, 1989 

William F. Ballard, Manager 
P h i l l i p s Petroleum Company 
12 A4 P h i l l i p s Bldg. 
B a r t l e s v i l l e , OK 74004 

R E : RCRA s t a t u s A r t e s i a , E u n i c e , L e e a n d L u s k P l a n t s -
NMD000709667, NMD000709634, NMD000709675, NMD000709659 

Dear Mr. Ballard: 

The New Mexico Environmental Improvement D i v i s i o n (NMEID), 
a c c e p t s P h i l l i p s Petroleum Company's ( P h i l l i p s ' ) p o s i t i o n 
presented in t h e i r May 17, 1989 correspondence that the four 
P h i l l i p s f a c i l i t i e s in New Mexico, Artesia, Eunice, Lee and Lusk 
are exempt from RCRA regu l a t i o n based upon EPA's Regulatory 
Determination of J u l y 6, 1988 Federal Register. NMEID also 
accepts P h i l l i p s ' C e r t i f i c a t e of No Hazardous Waste Activity 
included in the May 17, 1989 correspondence. 

NMEID's acceptance of P h i l l i p s ' position does not remove P h i l l i p s 
from regulation under the Hazardous Waste Management Regulations, 
(HWMR-5, as amended 1989) and the New Mexico Hazardous Waste Act, 
New Mexico Statutes Annotated 1978, (1989, Supp.), i f P h i l l i p s 
transports, treats, stores or disposes of hazardous wastes in the 
future. To the extent that P h i l l i p s generates hazardous wastes, 
P h i l l i p s i s subject to the generator requirements of HWMR-5. 

I f NMEID r e c e i v e s any new information that i n d i c a t e s that 
P h i l l i p s has been or may be regulated under RCRA, enforcement 
actions w i l l be i n i t i a t e d . With NMEID's acceptance of P h i l l i p s ' 
p o s i t i o n , compliance w i t h the A p r i l 19, 1988 Compliance 
Order/Schedule i s determined to be resolved. However, P h i l l i p s 
may s t i l l be subject to EPA enforcement actions. 

- E N V I R O N M E N T A L I M P R O V E M E N T DIV IS ION -
Harold Runnels Building 

1 1 S O S t . F r a n c i s Dr . 
S a n t a Fe. New Mexico S 7 5 Q 3 



Mr. B a l l a r d 
September 13, 1989 
Page 2 

A ropy of EPA's response to NMF.TD's request t o p r o v i d e an 
i n t e r p r e t a t i o n of the o i l and gas exemption i n the July 6, 1988 
Federal Register i s enclosed f o r P h i l l i p s ' i n f o r m a t i o n . 

t f you have any questions or need a d d i t i o n a l i n f o r m a t i o n , please 
c a l l me at (505) 827-292R. 

S i n c e r e l y , 

- <-\ •, . r. 
i ^-'LiC*''"^-rvvjA 1 ̂ r •-• 

Boyd Hamilton 
program Manager 
Hazardous Waste Program 

BH/SMM/smm 

F.nM . 

cr •. Lynn Prince, EPA Region fi 
Tracy Hughes, O f f i c e of General Counsel, EID 
Knut Am, P h i l l i p s Petroleum Company 
Reese B. Copeland, P h i l l i p s Petroleum Company 



U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y 
REGION 6 

I44S HOSS AVENUE. SUITE IL'UO 

DALLAS. TEXAS 75202 

July, 18, 1989 

Mr. Boyd Hamilton 
Program Manager 
Hazardous Waste Program 
New Mexico Health and Environment Department 
Harold Runnels Building 
1190 St. Francis Drive 
Santa Fe, New Mexico 87503 

Dear Mr. Hamilton: 

On June 8, 1989, you requested that the Environmental Protection Agency 
(EPA) provide an interpretation of the so called oil and gas exemption to 
the Resource Conservation and Recovery Act (RCRA) as delineated in the 
Regulatory Determination in the July 6, 1988, Federal Register (FR). 
Specifically, you asked if the exemption applied to four gas plants 
operated by Phillips Petroleum Company (Phillips) in eastern New Mexico. 
This request was prompted by Phillips' assertion, in a letter dated May 17, 
1989, that the surface impoundments in question are not RCRA regulated 
units based on that regulatory determination. Phillips supported this 
position with a certificate of no hazardous waste activity for the four 
plants. 

In EPA's regulatory determination, on Page 25454, cooling tower blowdown 
is specifically included in the wastes exempted from RCRA regulation. 
However, gas plant cooling tower cleaning wastes are specifically excluded 
from the exemption. These determinations are based on the three criteria 
included as an attachment to the June 6, 1989, letter from Dan Derkics, 
(Chief, Large Volume Waste Section EPA Headquarters) to Julie Wanslow, a 
copy of which was included in your letter to me of June 15, 1989. Mr. 
Derkics letter states that cooling tower blowdown "... is comprised only 
of water, scale or other wastes generated by the actual operation of the 
cooling tower ... included as part of the functional operation of the 
cooling tower." The Region interprets this to mean that corrosion inhib­
itors and biological control agents are included in cooling tower blowdown. 

Mr. Derkics also clarifies the meaning of cooling tower cleaning wastes 
as those wastes which, may be generated by any cooling tower and includes 

. "...solvents, scrubbing agents or other cleaning materials introduced 
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into the process solely to remove buildup or otherwise clean the equipment, 
and are not included as part of the functional operation of the cooling 
tower." Such wastes are not intrinsically derived from primary field 
operations for natural gas production. The Region interprets this to 
mean that the wastes generated during the periodic cleaning are not exempt. 

In their No Hazardous Waste Activity Certificate, Phillips states that 
both chromate and non-chromate chemicals have been used in the cooling 
towers since November 19, 1980, as corrosion inhibitors at these sites. 
They further state that cooling towers must be cleaned on a periodic 
basis (approximately once every five years) and that this cleaning 
consists of removing the sludge by vacuum truck from the basin and 
removing scale from the cooling coil neads and laterals by sandblasting. 
Phillips also asserts that these materials have been tested and are not 
hazardous wastes. 

One of the reasons that cleaning waste from a cooling tower may be RCRA 
hazardous waste is due to the chemicals added to the system for corrosion 
inhibition or control of biological agents. Chromate compounds have been 
widely used in this application as they have at the Phillips gas plants. 
Discarded materials generated in the cooling tower would be hazardous 
waste, as that term is defined in 40 CFR §261.3, when the chromium 
concentration reaches 5.0 mg/l when tested using the procedures for EP 
toxicity. 

If the waste generated during the periodic cleaning exceeds a concentra­
tion of 5.0 mg/l for chromium, then the waste is hazardous waste. Phillips 
claims the waste is tested in their certificate but they do not provide 
enougn information for a determination of the adequacy of the testing. 
Should tnis waste be EP Toxic and should it be placed in the same surface 
impoundments as the cooling tower blowdown, then the units are RCRA regulated 
regardless of the exemption for cooling tower blowdown. If on the otner 
hand these conditions are not met, then tne material is not hazardous 
waste. At the very least, the coil heads and laterals have the potential 
of naving significant levels of cnromium waste/scale which must be sand­
blasted off. It is this cooling tower cleaning waste that may make the 
units regulated, however, such a determination is not possible from the 
information provided in the certificate. 

Some discussion is necessary about a mixture of an exempted waste and a non-
exempted waste. EPA nas in tne past exempted some such mixtures as in 
the case of ash waste and flue gas emission control waste generated 
primarily from the combustion of coal ana fossil fuels. [40 CFR 261.4(b)(4)] 
However, the wastes which are co-disposed and also exempt are those 
materials generated in conjunction with the exempted wastes. The waste 
materials are not segregated from the combustion wastes. Wastes which 
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are segregated and di^psed of or treated separately flKi combustion 
wastes and otherwise meet the definition of a hazardous waste are regulated 
under RCRA. This determination was made in 1981 in response to the 
Utility Solid Waste Activities Group. 

The clearest exposition of EPA's stand regarding the applicability of the 
mixture rule when an exempted waste is mixed with a hazardous waste is 
found in tne proposed rule published in the Federal Register on April 17, 
1989, for mining waste. 

"EPA has decided, however, that it is appropriate 
to revise the proposed regulatory status of some 
mixtures of non-excluded 'characteristic' wastes and 
Bevill wastes. In these instances, the mixture will 
be considered a hazardous waste if it exhibits one 
or more of tne same hazardous characterisitcs that 
are exhibited by the non-excluded waste. If the 
mixture exhibits one or more hazardous characteristics 
that are exhibited by the Bevill waste but not by 
tne non-excluded characteristic waste, then the 
mixture is not hazardous waste. 

EPA wishes to make clear, however that in any case, 
mixing a characteristic hazardous waste with a Bevill 
waste would require a RCRA treatment, storage or 
disposal permit.... " 

Althougn this interpretation applies to a proposed mining waste rule, 
EPA's Office of General Counsel has assured the Region that the same idea 
applies in tne petroleum exclusion. 

Clearly, if at any time the cooling tower cleaning waste meets the 
definition of hazardous waste and it is mixed with the exempted waste, 
the unit wnere mixing takes place is a regulated unit. 

The interpretations of the exemption contained in this letter are consist­
ent with those of EPA's Office of General Counsel. 

I would suggest that EID review Phil'ltip's analysis and all available 
information to determine if the cooling tower cleaning waste is EP-toxic 
for chromium or is not. You should also determine what quantity of waste 
is generated and if this waste is/was placed in the surface impoundments 
after 1980. 

Although further investigation/evidence is required to conclusively 
determine tne regulatory status of these sites, I hope the information 
provided above will prove useful to your staff. If your staff has any 
questions, please nave them call Court Fesmire at (214) 655-6775. 

RCRA Enforcement Branch 

cc: Tracy Huges 
Office of General Counsel 
NMEID 



PHILLIPS PETROLEUM COMPANY 
V ^ 4 ^ £ / BARTLESVILLE. OKLAHOMA 7 4 0 0 4 918 661-6600 

LEGAL 

June 27, 1989 

Mr. Randall E. Brown 
Chief, Enforcement Branch 
U.S. EPA Region VI 6H-C 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202 

Dear Mr. Brown: 

I have read with interest the letter from Dan Derkics, 
Chief, Large Volume Waste Section, to Julie Wanslow, which was 
forwarded to you with Mr. Boyd Hamilton's letter of June 15, 
1989, for your use in determining the regulatory status of the 
four Phillips Petroleum Company natural gas plants requested in 
Mr. Hamilton's June 8, 1989 l e t t e r . 

Obviously, i t i s Phillips's view that Mr. Derkic's 
let t e r , read in conjunction with the matters contained in 
Ph i l l i p s ' letter of May 17, 1989, and the attachments to i t , 
establishes that P h i l l i p s ' f a c i l i t i e s are not subject to RCRA 
hazardous waste regulations as a result of cooling tower blowdown 
being directed to the surface impoundments at the plants during 
normal operation of the plant and cooling towers. 

If you have any questions concerning the foregoing or 
require anything further from Phillips Petroleum Company, please 
advise. 

Very truly yours, 

B. Copeland 
Attorney 
1297 Adams Building 
Bar t l e s v i l l e , Ok 74004 
(918) 661-3758 

RBC:am:599 

cc: Boyd Hamilton - New Mexico Health & Env. Dept. 
Lynn Prince - EPA Region VI, 6H-HS 

• Mike Fitzpatrick - EPA Headquarters, Washington DC 
Tracy Hughes - Office of General Counsel, EID 
Cindy Smith - Ph i l l i p s Petroleum Company, Bartle s v i l l e , OK 
Knut Am - Phillips Petroleum Company, Odessa, TX 
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^ N e w M e x i c o H e a l t h a n d Environnf ler 

• 
i t D e p a r t m e n t 

/" M A R A L Y N B U D K E 
Act.ng Sec-gt^ , 

C A R L A L. M U T H 
Deputy Sec-etar; 

M I C H A E L J . B U R K H A R T 
Deputy Sec-eta-, 

R I C H A R D M I T Z E L F E L T 
Director 

June 15 , 1989 

Randall E. Brown Ch i e f , Enforcement Branch 
U.S. EPA Region V I 6H-C 
1445 Ross Avenue, S u i t e 1200 
D a l l a s , Texas 75202 

Dear Mr. Brown: 

I am e n c l o s i n g a copy of a l e t t e r t o J u l i e Wanslow of our s t a f f 
from Dan D e r k i c s , C h i e f , EPA Headquarters concerning the the o i l 
f i e l d RCRA exemption and c l a r i f y i n g the d i f f e r e n c e s between gas 
p l a n t c o o l i n g t o w er wastes and c o o l i n g tower blowdown. I 
b e l i e v e t h i s w i l l be u s e f u l t o you i n your d e t e r m i n a t i o n of the 
r e g u l a t o r y s t a t u s o f t h e f o u r P h i l l i p s P e t r o l e u m Company 
f a c i l i t i e s as we requested i n our June 8, 1989 l e t t e r . 

I f you have any qu e s t i o n s or need a d d i t i o n a l i n f o r m a t i o n , please 
f e e l f r e e t o c o n t a c t me a t (505) 827-2928. 

S i n c e r e l y , 

Boyd Hamilton 
Program Manager 
Hazardous Waste Program 

cc: Lynn P r i n c e , EPA Region V I , 6H-HS 
Mike F i t z p a t r i c k , EPA Headquarters 
Knut Am, Manager, Permian Basin Region, 

P h i l l i p s Petroleum Company 
Reese B. Copeland, A t t o r n e y f o r P h i l l i p s Petroleum Company 
Tracy Hughes, O f f i c e of General Counsel, EID 

Enclosure 

BH/SMM/smm 

— E N V I R O N M E N T A L I M P R O V E M E N T D I V I S I O N -
H a r o l d R u n n e l s Bui ld ing 

1 1 9 0 S t . F r a n c i s D r . 
S a n c a F e . N e w M e x i c o S 7 5 0 3 
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I t~W-7 - UNITEM-ATES ENVIRONMENTAL PROTECTION* 
W WASHINGTON, D.C. 20460 W 

JUN 5 iS89 

O P F I C E OP 

S O L I D W A S T E A N D E M E R G E N C Y R 

J u l i e Wanslow 
Hazardous Waste Section RECrn/ 
NMEID ^''cD 
1190 Saint Francis Street //..,,. 
Santa Fe, N.M. 87503 °'»' ' 19$C} 

Dear Ms. Wanslow: ^^000$ ^ 

In response to your phone conversation of March 22, 
w i t h Mike F i t z p a t r i c k o f my s t a f f , we have prepared the 
f o l l o w i n g explanations to c l a r i f y the boundaries of the o i l 
f i e l d RCRA exemption as discussed i n the December 1987 EPA 
Report to Congress (RTC) and given f i n a l d e f i n i t i o n i n the July 
1988 regulatory d e t e r m i n a t i o n . 

The scope o f the exemption as defined i n the RTC and 
regulatory determination i s based on the l e g i s l a t i v e h i s t o r y and 
Sections 3001(b)(2)(A) and 8002(m) of RCRA. Using these sources 
the Agency has i d e n t i f i e d three separate c r i t e r i a to be used 
when d e f i n i n g s p e c i f i c waste streams that are exempt. 
These c r i t e r i a are l i s t e d on pages 11-18 and 11-19 of the RTC 
(enclosed.) 

In regard t o p i p e l i n e or gathering l i n e - r e l a t e d wastes, 
the f o l l o w i n g excerpts from the c r i t e r i a i n the RTC may prove 
h e l p f u l : 

"Primary f i e l d operations encompass those a c t i v i t i e s 
occurring a t or near the well head, but p r i o r to the 
transport o f o i l from an i n d i v i d u a l f i e l d f a c i l i t y or 
a c e n t r a l l y located f a c i l i t y to a c a r r i e r ( i . e . , p i p e l i n e 
or t r u c k i n g concern) f o r tr a n s p o r t to a r e f i n e r y or to 
a r e f i n e r . . . . Waste generated by the t r a n s p o r t a t i o n 
process i t s e l f are not exempt because they are not 
i n t r i n s i c a l l y associated w i t h primary f i e l d operations.... 
Transportation f o r the o i l and gas in d u s t r y may be for 
short or long distances." [emphasis added]. 

According t o the Manual of O i l and Gas Terms ( s i x t h 
e d i t i o n ) there are many terms i n common usage w i t h i n the 
industry and applied to the various p i p e l i n e s associated w i t h 
o i l and gas production and t r a n s p o r t a t i o n (see enclosed 
d e f i n i t i o n of " p i p e l i n e " ) . Feeder l i n e s may or may not be 
exempt depending on the p o i n t of custody t r a n s f e r or other 



- 2 -

s i t e - s p e c i f i c f a c t o r s r e l a t i n g to t r a n s p o r t a t i o n from the 
primary f i e l d operation as defined i n the RTC. Although the 
Agency used the term "gathering l i n e " i n the RTC i n reference 
to a generally small diameter pipe w i t h i n a primary f i e l d 
o p eration, the term "gathering l i n e " i t s e l f should not be used 
as the determining f a c t o r i n d e f i n i n g the scope of the 
exemption. Rather, the a p p l i c a b i l i t y of the c r i t e r i a i n the 
RTC to the p a r t i c u l a r l i n e i n question should be used i n 
determining the scope of the exemption. 

As f o r gas p l a n t c o o l i n g tower wastes, the J u l y 6, 1988, 
reg u l a t o r y determination i d e n t i f i e s "cooling tower blowdown" as 
exempt and "gas p l a n t c o o l i n g tower cleaning wastes" as 
non-exempt. The d i f f e r e n c e between the two i s t h a t blowdown i s 
comprised only of water, scale or other wastes generated by the 
a c t u a l operation of the c o o l i n g tower; whereas cleaning wastes 
include any s o l v e n t s , scrubbing agents or other cleaning 
materials introduced i n t o the process s o l e l y to remove buildup 
or otherwise clean the equipment and are not included as part 
of the f u n c t i o n a l operation of the cooling tower. Since these 
cleaning wastes can come from any cooling tower, they are not 
i n t r i n s i c a l l y derived from primary f i e l d operations f o r n a t u r a l 
gas production. The determining f a c t o r f o r d e f i n i n g the 
exemption i s not the frequency w i t h which the cooling tower i s 
blown down, e i t h e r w i t h or without cleaning agents, but whether 
the r e s u l t i n g waste i s s o l e l y derived from the normal operation 
of the tower f o r n a t u r a l gas production or from any added 
cleaning m a t e r i a l s . 

I t r u s t these explanations w i l l enable you to b e t t e r 
determine the scope of the RCRA exemption as applied to the 
s p e c i f i c waste streams w i t h i n your j u r i s d i c t i o n . I f you have 
any f u r t h e r questions please contact Mike F i t z p a t r i c k at 
(202) 475-6783. 

S i n c e r e l y , 

Dan Derkics 
Chief 
Large Volume Waste Section 

Enclosure 

cc: Mike F i t z p a t r i c k 
Ivy Main, O f f i c e of General Counsel 
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1. Exempt wastes must be associated with measures (1) to locate oil 
or gas deposits, (2) to remove oil or natural gas from the ground, 
or (3) to remove impurities from such substances, provided that 
the purification process is an integral part of primary field 
operations.5 

2. Only waste streams intrinsic to the exploration for, or the 
development and production of, crude oil and natural gas are 
subject to exemption. Waste streams generated at oil and gas 
facilities that are not uniquely associated with the exploration, 
development, or production activities are not exempt. (Examples 
would include spent solvents from equipment cleanup or air 
emissions from diesel engines used to operate drilling rigs.) 

Clearly those substances that are extracted from the ground or 
injected into the ground to facilitate the drilling, operation, or 
maintenance of a well or to enhance the recovery of oil and gas 
are considered to be uniquely associated with primary field 
operations. Additionally, the injection of materials into the 
pipeline at the wellhead which keep the lines from freezing or 
which serve as solvents to prevent paraffin accumulation is 
intrinsically associated with primary field operations. With 
regard to injection for enhanced recovery, the injected materials 
must function primarily to enhance recovery of. oil and gas and 
must be recognized by the Agency as being appropriate for enhanced 
recovery. An example would be produced water. In this context, 
"primarily functions" means that the main reason for injecting the 
materials is to enhance recovery of oil and gas rather than to 
serve as a means for disposing of those materials. 

3. Drilling fluids, produced waters, and other wastes intrinsically 
derived from primary field operations associated with the 
exploration, development, or production of crude o i l , natural gas, 
or geothermal energy are subject to exemption. Primary field 
operations encompass production-related activities but not 
transportation or manufacturing activities. With respect to oil 
production, primary field operations encompass those activities 
occurring at or near the wellhead, but prior to the transport of 
oil from an individual field facility or a centrally located 
facility to a carrier (i.e., pipeline or trucking concern) for 
transport to a refinery or to a refiner. With respect to natural 
gas production, primary field operations are those activities 
occurring at or near the wellhead or at the gas plant but prior to 
that point at which the gas is transferred from an individual 
field facility, a centrally located facility, or a gas plant to a 
carrier for transport to market. 

Thus, wastes associated with such processes as oil refining, petrocr.emical-related 
manufacturing, or electricity generation are not exempt because those processes do not occur at the 
primary field operations. 
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Primary field operations may encompass the primary, secondary, and 
tertiary production of oil or gas. Wastes generated oy the 
transportation process itself are not exempt because they are not 
intrinsically associated with primary field operations. An 
example would be pigging waste from pipeline pumping stations. 

Transportation for the oil and gas industry may be for short or 
long distances. Wastes associated with manufacturing are not 
exempt because they are not associated with exploration, 
development, or production and hence are not intrinsically 
associated with primary field operations. Manufacturing (for the 
oil and gas industry) is defined as any activity occurring within 
a refinery or other manufacturing facility the purpose of which is 
to render the product commercially saleable. 

Using these definitions, Table 11 -1 presents definitions of exempted 

wastes as defined by EPA for the purposes of this study. Note that this 

is a partial l i s t only. Although i t includes all the major streams that 

EPA has considered in the preparation of this report, others may exist. 

In that case, the definitions listed above would be applied to determine 

their status under RCRA. 

Waste Volume Estimation Methodology 

Information concerning volumes of wastes from oil and gas 

exploration, development, and production operations is not routinely 

collected nationwide, making it necessary to develop methods for 

estimating these volumes by indirect methods in order to comply with the 

Section 8002(m) requirement to present such estimates to Congress. For 

this study, estimates were compiled independently by EPA and by the 

American Petroleum Institute (API) using different methods. Both are 

discussed below. 

Estimating Volumes of Drilling Fluids and Cuttings 

EPA considered several different methodologies for determining volume 

estimates for produced water and drilling fluid. 

11-19 
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Dear M r . Brown: 
The New Mexico Hazardous Waste Program i s re q u e s t i n g an EPA 
i n t e r p r e t a t i o n of the J u l y 6, 1988 Federal Register because the 
i n t e r p r e t a t i o n r e n d e r e d w i l l , or a t l e a s t c o u l d , a f f e c t a l l 
s t a t e s w i t h i n Region V I . This i n t e r p r e t a t i o n i s requested by 
June 30, 1989 i n o r d e r f o r t h e s t a t e t o de t e r m i n e i f the 
f a c i l i t i e s which r a i s e d the issue, are or are not i n v i o l a t i o n of 
a s t a t e issued compliance order. I t should be noted t h a t these 
f a c i l i t i e s were r e q u i r e d by the 1984 EPA consent agreements to 
submit t o the s t a t e RCRA closure plans f o r review and processing 
which may suggest EPA involvement. 

The Hazardous Waste Program met with Phillips Petroleum Company 
on May 1, 1989 to discuss Phillip's non-compliance with the April 
19, 1988 Compliance Order issued by the EID. The purpose of the 
meeting with Phillips was to outline our concerns at each of the 
four facilities Artesia, Eunice, Lee and Lusk. Our primary 
concerns are that the groundwater monitoring systems at each 
facility are inadequate and the analytical results for the 
October 1988 CME indicate elevated levels of total chromium in 
the groundwater at all four facilities. Organic constituents 
such as benzene, toluene, and ethylbenzene are also present in 
the groundwater at all the facilities except Lusk. Phillips 
indicated during the meeting that they did not believe they were 
subject to RCRA based upon the regulatory determination published 
in the Federal Register for July 6, 1988, 53 Federal Register 
25,446 which exempts cooling tower blowdown. Phillips also 
indicated that they were working with the New Mexico Oil 
Conservation Division to close the surface impoundments (RCRA 
uiii Lc.) at. iuJ. J'.-i want- disposal tr,. 

— E N V I R O N M E N T A L I M P R O V E M E N T D I V I S I O N -
H a r o l d R u n n e l s B u i l d i n g 

1 1 9 0 S t . F r a n c i s D r . 
S a n t a F e . N e w M e x i c o 8 7 5 Q 3 



Mr. Brown 
June 8, 1989 
Page 2 

As a r e s u l t o f t h i s meeting P h i l l i p s was asked t o provide a 
l e t t e r s t a t i n g t h e i r p o s i t i o n and a statement of t h e i r past 
a c t i v i t i e s a t the surface impoundments (RCRA u n i t s ) . We have 
received t h e i r i n f o r m a t i o n and are forwarding i t t o you w i t h t h i s 
l e t t e r . 

At t he time of t h e meeting w i t h P h i l l i p s the Hazardous Waste 
Program's p o s i t i o n was t h a t the chromium waste t h a t was being 
re g u l a t e d under RCRA was the r e s u l t of gas p l a n t c o o l i n g tower 
cleaning wastes and t h e r e f o r e would not be exempt. S t a f f has had 
s e v e r a l c o n v e r s a t i o n s w i t h Mike F i t z p a t r i c k w i t h U.S. EPA 
Headquarters (contact person f o r the o i l and gas exemption), both 
before and a f t e r the meeting w i t h P h i l l i p s . P r i o r t o the May 1, 
1989 meeting our s t a f f ' s u n d e r s t a n d i n g of the J u l y 6, 1988 
Federal Register, the Report to Congress, and conversations w i t h 
Mike F i t z p a t r i c k was t h a t c o o l i n g tower blowdown was a m a t e r i a l 
t h a t had not been a l t e r e d by any a d d i t i v e s or cleaning agents and 
t h a t gas p l a n t c o o l i n g tower cleaning wastes were c o o l i n g tower 
blowdown t h a t had been a l t e r e d by the a d d i t i o n of cleaning agents 
such as solvents or chromium. 

Upon f u r t h e r c o n v e r s a t i o n s w i t h Mike F i t z p a t r i c k a f t e r t he 
meeting w i t h P h i l l i p s , and a f t e r e x p l a i n i n g the process P h i l l i p s 
uses at the gas p l a n t c o o l i n g towers, i t seems t h a t c o o l i n g tower 
blowdown can have a d d i t i v e s i n i t which enable the gas p l a n t to 
operate. I f the p l a n t i s shut down f o r cleaning or f o r cleaning 
agents to be added t o the c o o l i n g tower water, then those wastes 
generated from the c l e a n i n g process would be considered gas p l a n t 
c o o l i n g tower c l e a n i n g wastes. 

S t a f f has reviewed the i n f o r m a t i o n packet provided by P h i l l i p s 
which includes the d i s c u s s i o n e x p l a i n i n g t h e i r p o s i t i o n and the 
C e r t i f i c a t e of No Hazardous Waste A c t i v i t y . At t h i s time EID 
b e l i e v e s t h a t the chromium i n the impoundments i s exempt from 
RCRA and t h e r e f o r e the four P h i l l i p s f a c i l i t i e s A r t e s i a , Eunice, 
Lee and Lusk are not r e g u l a t e d under RCRA. 

We be l i e v e t h i s i s an extremely important issue. I f gas p l a n t 
c o o l i n g tower c l e a n i n g wastes includes c o o l i n g tower blowdown 
w i t h hazardous c o n s t i t u e n t a d d i t i v e s , t h e n s e v e r a l hundred 
a d d i t i o n a l f a c i l i t i e s would p o t e n t i a l l y be added to the RCRA 
system i n New Mexico. I f however these gas p l a n t s are exempt 
then several hundred f a c i l i t i e s are p o t e n t i a l l y not being 
r e g u l a t e d f o r the presence of possib l e EP Tox l e v e l s of chromium 
i n t h e i r surface impoundments. 
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Should you have any questions, please f e e l f r e e t o contact me at 
(505) 827-2928. 

Sin c e r e l y , 

Boyd Hamilton 
Program Manager 
Hazardous Waste Program 

cc: Lynn Prince, EPA Region IV, 6H-HS 
Mike F i t z p a t r i c k , EPA Headquarters 
Knut Am, Manager, Permian Basin Region, 

P h i l l i p s Petroleum Company 
Reese B. Copeland, Attorney f o r P h i l l i p s Petroleum Company 
Tracy Hughes, O f f i c e of General Counsel, EID 

Enclosures 

BH/SMM/smm 
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May 17, 1989 

22 
Mr. Boyd Hamilton 
Program Manager QIL CONSERVATION DIV. 
Hazardous Waste Program SANTA FE 
New Mexico Health and 

Environment Department 
1190 St. Francis Drive 
Santa Fe, New Mexico 87503 

Re: RCRA Status Artesia, Eunice, Lusk and Lee Gas Plants -
NMD000709667, NMD000709634, NMD000709675, NMD000709659 

Dear Mr. Hamilton: 

At the meeting held May 1, 1989 i n Santa Fe, between 
yourself, your s t a f f and P h i l l i p s Petroleum Company ( P h i l l i p s ) 
representatives, you requested that P h i l l i p s furnish you a 
wr i t t e n statement of i t s position concerning the status of the 
above-referenced f a c i l i t i e s , given the EPA's Regulatory 
Determination of June 29, 1988 (RD); the e a r l i e r Consent 
Agreement and Final Order's pertaining to the f a c i l i t i e s entered 
i n EPA Dockets numbered RCRA VI-311-H, RCRA VI-312-H, RCRA 
VI-313-H, RCRA VI-314-H; and the facts concerning the operation 
of the cooling towers with the discharge to the surface 
impoundments at each of the f a c i l i t i e s . 

P h i l l i p s has reviewed the matter i n t e r n a l l y . I t s 
position i s that under the RD (Attachment I ) , cooling tower 
blowdown i s expressly declared to be wi t h i n the category of 
wastes exempted from regulation as Sub t i t l e C wastes under 
Section 3001(b)(2)(A) of the 1980 Amendments to RCRA, 42 USC 
6921(b)(2)(A), 53 F.R. 25453-25454. 

The only waste streams directed to the surface 
impoundments at the four plants after November 19, 1980, which 
could have made the impoundments RCRA units were the cooling 
tower blowdown streams. The cooling tower blowdown streams would 
not contain chemical or other cleaning wastes (see Attachment I I , 
C e r t i f i c a t e No Hazardous Waste A c t i v i t y Cooling Tower Usage, 
Artesia, Eunice, Lee and Lusk Gas Plants). Therefore, none of 
the surface impoundments are RCRA un i t s , nor are they subject to 
regulation by the EID, but rather are s o l i d waste disposal 
f a c i l i t i e s subject to the j u r i s d i c t i o n of the OCD. 
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The Consent Agreement and Final Orders (Order) 
applicable to their respective plants (Attachments I I I , IV, V, 
and V I ) , do not al t e r t h i s r e s u l t . Each order recites that i t s 
effects are limited to that p a r t i c u l a r proceeding and that 
neither the findings of f a c t nor conclusions of law may be used 
for any other purpose or i n any other proceedings except for the 
purposes of computing penalties f o r any alleged viola t i o n s which 
represent a continuation or r e p e t i t i o n of alleged viola t i o n s 
contained i n the findings of fact and conclusions of law i n each 
Order. Thus, any future v i o l a t i o n , even i f a continuation or 
r e p e t i t i o n , would need to be proved up independently of the Order 
and the recited findings of f a c t and conclusions of law, and a l l 
f a c t s , including j u r i s d i c t i o n a l f a c t s , would have to be proved up 
without recourse to the Order. 

The Order pertaining to Lusk recites that i t i s 
s p e c i f i c a l l y understood by EPA that Respondent ( P h i l l i p s ) i s i n 
the process of seeking to obtain closure approval for t h i s 
f a c i l i t y from the State of New Mexico. The Orders pertaining to 
Artesia, Lee and Eunice, each r e c i t e that P h i l l i p s has submitted 
a closure plan and a post-closure plan to EPA and the State of 
New Mexico. These statements of fa c t were correct. These 
statements do not operate to extend the effects of the Orders to 
closure proceedings, because the Orders recite that the fact 
findings and conclusions of law are l i m i t e d to the individual 
enforcement proceeding, as stated above, and because New Mexico 
had acquired interim authorization to administer the RCRA program 
with regard to interim status closure prior to the entry of the 
Orders, i n late August or early September 1984. Thus, interim 
status closure was New Mexico's r e s p o n s i b i l i t y , not EPA's. I f 
anything, these recitations imply an approval by EPA of the 
interim status closure and post-closure plans which were 
submitted by P h i l l i p s , (see l e t t e r dated February 15, 1984, to 
Frank C o l l i s from William H. Taylor, J r . , Attachment V I I , 
concerning the Lusk Plant). 

F i n a l l y , P h i l l i p s ' position i s that the record r e f l e c t s 
i t effected closure i n conformity with the interim status closure 
plans submitted. Thus, any obligations which might be improperly 
in f e r r e d from these factual r e c i t a t i o n s have been discharged. 

P h i l l i p s has submitted the groundwater monitoring data 
gathered at these plants over the past year to OCD i n order to 
close the impoundments at a l l four plants with such groundwater 
cleanup as is appropriate. I t appears that groundwater cleanup 
w i l l be required at Lee and perhaps Eunice plants. The cleanup 
does not appear to be required because of disposal a c t i v i t y 
connected to the surface impoundment at either plant. 
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I t i s P h i l l i p s ' understanding that you desire t h i s 
w r i t t e n statement of P h i l l i p s ' position i n order to submit i t 
with a write-up of your own position to Region VI of EPA to 
obtain EPA's view of the status of these f a c i l i t i e s under the RD, 
the Orders and the facts concerning the operation of the cooling 
towers and the cooling tower blowdown discharges to the surface 
impoundments at each of the plants. I t i s P h i l l i p s ' view that 
the matter is so clear on i t s face that no inte r p r e t a t i o n by EPA 
is necessary, but P h i l l i p s i s w i l l i n g to cooperate i n seeking i t . 
^hiiliPJ_does-not_ agree that i t w i l l accept .without.further 
resort to the courts or other legal process a determination, by 
BPS "that these surface impoundments are subject to Subtitle C 
regulation under RCRA. I t i s P h i l l i p s ' understanding that you 
w i l l furnish i t a complete copy of the submittal when i t i s 
forwarded to EPA. 

P h i l l i p s ' p o s i t i o n , summarized above, i s discussed 
below i n greater d e t a i l with respect to the development of the 
RD. 

The Report to Congress (Report), compiled i n response 
to Section 8002(m) of the Resource Conservation and Recovery Act 
(RCRA), 42 USC 6982(m) was submitted i n December of 1987. EPA, i n 
a Federal Register Notice, advised the public of the a v a i l a b i l i t y 
of the Report and especially i n v i t e d public comment on the scope 
of the exemption as stated i n the Report, as well as another 
subject not relevant to t h i s discussion. 53 F.R. 81. 

The Report presented EPA's tentative d e f i n i t i o n of the 
scope of the exemption f o r o i l and gas d r i l l i n g f l u i d s , produced 
waters and other wastes associated with the exploration, 
development or production of crude o i l or natural gas. 
( I I - 1 6 - I I - 1 9 ) . 

The Report t e n t a t i v e l y concluded that the "other wastes 
associated" meant that the wastes must be i n t r i n s i c a l l y derived 
from "primary f i e l d operations associated with the exploration, 
development or production of crude o i l or natural gas", and that 
primary f i e l d operations, with respect to natural gas production, 
were those a c t i v i t i e s occurring at or near the wellhead or at the 
gas plant, but p r i o r to that point at which the gas i s 
transferred from an in d i v i d u a l f i e l d f a c i l i t y , a ce n t r a l l y 
located f a c i l i t y , or a gas plant to a carrier for transport to 
market. The Report also t e n t a t i v e l y concluded i n t e r a l i a that 
exempt wastes must be associated with measures to remove 
impurities from o i l or gas, provided t h i s was an int e g r a l part of 
primary f i e l d operations. (Ibid.) 

Table I I - l of the Report contained a p a r t i a l l i s t of 
exempt and non-exempt wastes. Neither cooling tower blowdown nor 
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gas plant cooling tower cleaning wastes are mentioned i n either 
l i s t . 

Volume I I I of the Report, i n i t s Glossary of Terms, 
contains the following d e f i n i t i o n s : 

Blowdown: The emptying or depressuring of a material 
from a vessel. The material thus discarded. 

Cooling Tower: A structure i n which a i r contact i s used to 
cool a stream of water that has been heated 
by c i r c u l a t i n g through a system. The a i r 
flows counter- or cross-currently to the 
water. 

Gas Plant: An i n s t a l l a t i o n i n which natural gas i s 
processed to prepare i t f o r sale to consumers 
A gas plant separates desirable hydrocarbon 
components from impurities i n natural gas. 

Many members of the o i l and gas industry accepted EPA's 
i n v i t a t i o n to comment on the scope of the exemption, as did State 
and Federal a u t h o r i t i e s , the environmental community and numerous 
individuals. 

Among the submissions available to and presumably 
r e l i e d upon by EPA i n issuing the subsequent RD i s a document 
t i t l e d "Production Waters Associated With The Production, 
Processing, Transmission and Storage of Natural Gas: A 
Literature Survey" which EPA characterized as technical support 
material i n the administrative record f o r the RD (C e r t i f i e d L i s t 
of Documents Comprising the Adminstrative Record, Alaska Center 
for the Environment v. Thomas, Case No. 88-1715, U.S. Ct. of App. 
DC Cir. F-88-OGRA-S0528). 

This document gives a detailed description of the 
waters generated from gas processing including cooling tower 
blowdown. I t i s noted i n the discussion of the chemical 
composition of such waters that they t y p i c a l l y contain chromium, 
zinc, and phosphate as corrosion i n h i b i t o r s , and that chlorines 
and small concentrations of biocides may be added to these waters 
(S0528 pp. 5-69 - 5-76). 

Among comments the Agency received on the scope of the 
exemption, the Gas Processors Association urged that a l l gas 
related associated wastes, such as contaminated g l y c o l , iron 
sponge, and amines should be exempt from federal regulations. 
The Agency, i n i t s response, noted that as explained in the RD, 
certain types of gas production associated wastes have remained 
exempt from RCRA Subtitle C. (F-88-OGRA-SO707 p. 24). 
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The Interstate Natural Gas Association urged that a l l 
wastes generated by natural gas treatment and processing 
operations should be exempt. Waste iron sponge, gly c o l , 
corrosion i n h i b i t o r s and a l l other associated waste should be 
exempt. The Agency acknowledged the comments and pointed out 
that, as explained i n the RD, certain types of gas treatment and 
production associated wastes have remained exempt from RCRA 
Subtitle C. (SO707 p. 27). 

The Rocky Mountain Oil and Gas Association commented 
that the waste exemption should be much broader than the EPA 
defined. The Agency's response was that the waste exemption has 
been defined i n the RD. (SO707 p. 28). 

The RD's l i s t of exempt wastes l i s t s cooling tower 
blowdown, 53 FR 25454. I t i s submitted that the conclusion i s 
inescapable that on th i s record, cooling tower blowdown from gas 
plants containing tre a t i n g levels of corrosion i n h i b i t o r and 
small concentrations of biocides i s an exempt waste. 

I c e r t i f y , under penalty of law, that I have personally 
examined and am fam i l i a r with the information submitted i n the 
foregoing f i v e pages, and the attachments hereto, and based upon 
my inquiry of those individuals immediately responsible for 
obtaining the information, I believe the submitted information i s 
true, accurate and complete. I am aware that there are 
si g n i f i c a n t penalties for submitting false information, including 
the p o s s i b i l i t y of fi n e and imprisonment. 

Very t r u l y yours, 

PHILLIPS PETROLEUM COMPANY 

0 

Knut Am ft 
#^C/Manager, l{ 

Permian Basin Region 
4001 Penbrook 
Odessa, Texas 79762 

KA:RBC:am:535 

Enclosures 



CERTIFICATE 
NO HAZARDOUS WASTE ACTIVITY 

COOLING TOWER USAGE 
ARTESIA, EUNICE, LEE AND LUSK GAS PLANTS 

At a l l times during plant operations from November 19, 1980 to 

present, cooling towers at the above mentioned gas plants have 

been used to cool gas streams, gas treating solutions and, at 

Eunice and Lee, engine jacket water. This a c t i v i t y occurred 

p r i o r to the point at which gas is transferred from the plant to 

a ca r r i e r for transport to market. Water i n the towers i s 

continuously recirculated and evaporated, which causes t o t a l 

dissolved solids and chloride content to steadily increase. 

Total dissolved solids and chloride levels are controlled by 

"blowing down" or removing a portion of the t o t a l water volume i n 

the tower and then making up the blowdown volume with fresh 

water; the process i s one of continuous displacement. Chemicals 

used to control corrosion and maintain proper pH are added to the 

basin with the fresh water make-up. The tower i s also 

pe r i o d i c a l l y "shocked" with biocides to control algae and fungus 

growth to enhance the corrosion i n h i b i t i o n w i t h i n the system. I t 

should be noted the blowdown i s normally shut i n while biocides 

are in use. The biocides are spent before blowdown i s resumed. 

Blowdown water t y p i c a l l y has a high concentration of t o t a l 

dissolved solids and chlorides. I t w i l l also contain the 

Attachment I I 
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tr e a t i n g level of chemicals used for corrosion i n h i b i t i o n . Both 

chromate and non-chromate corrosion i n h i b i t o r s have been used 

since November 19, 1980. Cooling tower blowdown rates currently 

average 25 gallons per minute at the Artesia, Eunice and Lee 

Plants. Lusk i s presently shut down and has been for some time. 

Cooling towers must be cleaned on a periodic basis for proper 

operation (approximately once every f i v e years). Cleaning 

consists of removing the sludge from the basin and removing scale 

from the cooling c o i l heads and l a t e r a l s . Sludge i s removed 

manually or by vacuum truck for proper disposal. The cooling 

c o i l s and l a t e r a l s are mechanically cleaned by sandblasting. 

Typically, the operations are done together. The materials have 

been tested and have not tested as hazardous waste. 

Cooling tower basins and cooling c o i l heads and l a t e r a l s have not 

been chemically cleaned i n t h i s region or at any of these plants. 

Given the Regulatory Determination of June 29, 1989, which 

declares cooling tower blowdown to be an exempt waste and 

therefore not subject to regulation under Subtitle C of RCRA, 

there has been no hazardous waste generated, stored or disposed 

of at the Artesia, Eunice, Lee and Lusk natural gas plants since 

November 19, 1980. 
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I c e r t i f y , under penalty of law, that I have personally examined 

and am f a m i l i a r with the information submitted i n th i s 

C e r t i f i c a t e , and based upon my inquiry of those individuals 

immediately responsible for obtaining the information, I believe 

that the submitted information i s true, accurate and complete. I 

am aware that there are s i g n i f i c a n t penalties for submitting 

false information, including the p o s s i b i l i t y of fin e and 

imprisonment. 

Dated: May 17, 1989. 

Permian Basin Region 
PHILLIPS PETROLEUM COMPANY 
4001 Penbrook 
Odessa, Texas 79762 
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LEGAL 

May 5, 1989 

Mr. Boyd Hamilton 
New Mexico Health and 

Environmental Department 
1190 St. Francis Drive 
Santa Fe, New Mexico 87503 

Re: May 1, 1989 Meeting - Lusk, Lee, Eunice, and Artesia 
Natural Gas Processing Plants 

Dear Mr. Hamilton: 

At the May 1, 1989 meeting, Phillips agreed to furnish 
you a written statement of i t s position with respect to the 
cooling tower blowdown production waste exemption as i t applies 
to the above four plants. I t i s P h i l l i p s 1 understanding that you 
desired this statement in order to submit the same to Region VI 
of the United States Environmental Protection Agency, together 
with your position statement on those issues, in order to obtain 
a determination from Region VI, U.S. EPA, whether the plants are 
within or without the subtitle C regulations because of the 
chromate containing cooling tower blowdown water at the plants 
and the rather long and tortured procedural history involving 
these four plants. 

I t i s Phillips' understanding that until the regulatory 
determination i s received, the NOV's previously issued concerning 
the groundwater monitoring system w i l l remain in abeyance. 

You made i t clear that i f the EPA decides that the 
plants contain regulated units, your agency w i l l be vigorous with 
respect to the groundwater monitoring program. 

Phillips has agreed to furnish the statement of i t s 
position, in writing, and w i l l do so. However, i t i s Phillips' 
position that the regulatory determination of EPA as published in 
the Federal Register for July 6, 1988, 53 Fed. Reg. 25,446, i s 
c,lear on i t s face and requires no agency interpretation. In 
fact, i f the Agency were to conclude otherwise, i t i s Phillips' 
position i t would be required to go through Notice and 
Rulemaking. 



Mr. Boyd Hamilton -2- May 5, 1989 

You should have Phillips' written position statement in 
hand within the time frame originally agreed upon, ten working 
days from May 1, 1989. 

Thank you again for the courtesy extended to us by you 
and your staff. 

Very truly yours, 

Reese B. Copeland 1 

1297 Adams Building 
Bartlesville, OK 74004 
(918) 661-3758 

RBC:am:525 



1190 St. Franci? Drive 
Santa Fe, New Mexico 67503 

"TV 
HEALTH AW ENVIRONMENT 

A p r i l 4, 1989 

GARR£Y CARRUTHERS 
governor 

IMUTH 
Secretary 

AEL J. BURKHART 
Deguty Secretary 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. William F. BaJrlfcrd, Manager 
Phill i p s Petroleum Company 
12 A4 Phil l i p s Building 
Ba r t l e s v i l l e , OK 74004 

PKVIRQNMENI 

APR 101989 

RE: Phillips Plants Artesia, Eunice, Lee, and Lusk 
NMD000709667, NMD0O0709675, MMD0007O9659, NMD0007O9634 

Dear Mr. Ballard: 

A Compliance Order was issued to P h i l l i p s Petroleum Company 
( P h i l l i p s ) on April 19, 1988. The Compliance Order required 
P h i l l i p s to i n s t a l l by May 1, 1988, an adequate groundwater 
monitoring system. 

The Environmental Improvement Division (BID) of the New Mexico 
Health and Environment Department has determined that the 
groundwater monitoring systems are inadequate at the Artesia, 
Eunice, Lee and Lusk f a c i l i t i e s based upon a review of four 
quarters of water elevation data and the s i t e maps. Groundwater 
flow directions change seasonally and therefore, three wells are 
not always located downgradient of the RCRA units. Downgradient 
wells are not always located to immediately detect a release from 
the RCRA units. The seasonally variable groundwater flow 
directions indicate that the upgradient wells at some of the 
Phillips f a c i l i t i e s may be affected by the f a c i l i t y . 

In addition, EID has noted that Ph i l l i p s i s fi l t e r i n g the metals 
samples. The New Mexico Hazardous Waste Section requires 
analysis of total metals, not filt e r e d metals. All future metal 
samples must be unfiltered and analyzed for total metals. 

The groundwater monitoring data, including the quarterly water 
elevation data and the groundwater analyses, are currently being 
reviewed in reference to Ph i l l i p s ' closure plans. 

Turbidity values for most wells are in excess of the recommended 
turb i d i t y value of 5 nephelometric turbidity units (NTUs) for 
ensuring the collection of representative samples. Most of the 
wells have become increasingly turbid since they were installed. 
EID strongly suggests Phillips redevelop the wells which have 
turbidity values exceeding 5 NTUs. Developed water that contains 
hazardous constituents must be disposed of in a RCRA unit or 
drummed and shipped offsite. 

E Q U A L O P P O R T U N I T Y E M P L O Y E R 
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William F. Ballard 
April 4, 1989 
Page 2 

EID requests that P h i l l i p s meet with BID staff as soon as 
possible and provide in writing to EID within thirty (30) days 
of receipt of this letter, Phillips 1 plans to comply with the 
April 19, 1988 Compliance Order. 

Please contact Suzanne Moore-Mayne at (505) 827-0170 to schedule 
a meeting and to answer any questions or provide additional 
information. 

Sincerely, 

Boyd Hamilton 
Program Manager 
Hazardous Waste Program 

BH/SMM/smm 

cc: Janie Hernandez, U.S. EPA - Region VI 
Gary McCaslin, EID District IV 
Tracy Hughes, HED 
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A S U B S I D I A R Y OF P H I L L I P S P E T R O L E U M C O M P A N Y 

PHILLIPS 66 NATURAL GAS COMPANY 

ODESSA, TEXAS 79762 
4001 PENBROOK April 5, 1989 

Groundwater Monitoring Analyses 
Artesia, Eunice, Lee and Lusk Plants 

Mr. Dave Boyer 
Environmental Bureau Chief 
New Mexico Oil Conservation Division 
P. 0. Box 2088 
Santa Fe, New Mexico 87501 

Dear Mr. Boyer: 

Per your request, attached please find-copies of the fourth quarter groundwater 
monitoring analyses for the above referenced plants. 

If you should have any questions regarding this information, please contact me 
at (915) 367-1316. 

Very truly yours, 

Michael D. Ford 
Environmental Analyst 

MDF 

Attachments 
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C l i e n t : P h i l l i p s Petroleum 
Radian 
B l . l 
A u s t i n 

EPA METHOD 8080 

CAS # COMPOUND 

58-89-9 
72-20-8 
8001-35-2 
72-43-5 

gaiiuna-BHC, (Lindane) 
Endrin 
Toxaphene 
Methoxychlor 

0IB ARTESIA MW-1 
0 2 B ARTEMA^MW*2^ 
, 03B ARTESIA MW-3 " 
04B ARTESIA MW-4 

Page 1 

Lab No: 89-02-122 

RESULTS IN ug/L 

01B 02B 03B 

0.16* 
<0.038 

<1.9 
<0.19 

<0.038 
<0.038 

<1.9 
<0.19 

<0.019 
<0.019 
<0.95 

<0.095 

04B 

<0.039 
<0.039 

<2.0 
<0.20 

SURROGATE RECOVERIES ( r e s u l t s i n % recovery) 

D i b u t y l c h l o r e n d a t e 110 111 102 112 
2,4,5,6-Tetrachloro-m-xylene 121 113 96 139 

(1) See Appendix A glossary of r e p o r t and data f l a g d e f i n i t i o n s . 



Client: P h i l l i p s Petroleum 
Radian 
B l . l 
Austin 

EPA METHOD 8080 

CAS # COMPOUND 

58-89-9 
72-20-8 
8001-35-2 
72-43-5 

gamma-BHC,(Lindane) 
Endrin 
Toxaphene 
Methoxychlor 

05B REAGENT BLANK 
Page 2 

Lab No: 89-02-122 

RESULTS IN ug/L 

05B 

<0.002 
<0.002 
<0.10 
<0.010 

SURROGATE RECOVERIES (results i n % recovery) 

Dibutylchlorendate 116 
2,4,5,6-Tetrachloro-m-xylene 83 

(1) See Appendix A glossary of report and data f l a g d e f i n i t i o n s . 



Client: Radian 
B l . l 
Austin 

EPA METHOD 8150 

CAS # COMPOUND 

94-75-7 2 ,4 -D 
93-72-1 2 , 4 , 5 - T P ( S i l v e x ) 

Page 1 
OIA MW-1 ARTESIA MW-1 
02A MW-2 ARTESIA MW-2 
03A MW-3 ARTESIA MW-3 
04A MW-4 ARTESIA MW-4 

Lab No: 89-02-122 

RESULTS IN ug/L 

OIA 02A 03A 04A 

5.6 C <1.4 <1.4 <1.4 
<0.14 <0.42 <0.42 <0.43 

SURROGATE RECOVERIES (results in % recovery) 

2,4-Dichlorophenyl acetic acid 122 166QC 132 108 

NOTES AND DEFINITIONS FOR THIS REPORT. 
QC = OUTSIDE CONTROL LIMITS. 
* = LESS THAN 5 TIMES THE DETECTION LIMIT. 
C = RESULT CONFIRMED BY SECOND COLUMN ANALYSIS. 
ND = NOT DETECTED AT DETECTION LIMIT. 
NA = NOT ANALYZED. 
N\A = NOT AVAILABLE. 
NS = NOT SPIKED. 



Client: Radian 
B l . l 
Austin 

EPA METHOD 8150 

CAS # 

94-75-7 
93-72-1 

COMPOUND 

2,4-D 
2,4,5-TP (Silvex) 

05A REAGENT BLANK 

Lab No: 89-02-122 

RESULTS IN ug/L 

05A 

<0.50 
<0.15 

Page 2 

SURROGATE RECOVERIES (results in % recovery) 

2,4-Dichlorophenyl acetic acid 102 

NOTES AND DEFINITIONS FOR THIS REPORT. 
QC = OUTSIDE CONTROL LIMITS. 
* = LESS THAN 5 TIMES THE DETECTION LIMIT. 
C = RESULT CONFIRMED BY SECOND COLUMN ANALYSIS. 
ND = NOT DETECTED AT DETECTION LIMIT. 
NA = NOT ANALYZED. 
N\A = NOT AVAILABLE. 
NS = NOT SPIKED. 



Client: Radian 
B l . l 
Austin 

EPA METHOD 8150 

CAS # 

94-75-7 
93-72-1 

COMPOUND 

2,4-D 
2,4,5-TP (Silvex) 

06A RECOVERY CHECK 
Page 2 

Lab No: 89-02-122 

RESULTS IN % 

06A 

101 
99 

SURROGATE RECOVERIES (results in % recovery) 

2,4-Dichlorophenyl acetic acid 97 

NOTES AND DEFINITIONS FOR THIS REPORT. 
QC = OUTSIDE CONTROL LIMITS. 
* = LESS THAN 5 TIMES THE DETECTION LIMIT. 
C = RESULT CONFIRMED BY SECOND COLUMN ANALYSIS. 
ND = NOT DETECTED AT DETECTION LIMIT. 
NA = NOT ANALYZED. 
N\A = NOT AVAILABLE. 
NS = NOT SPIKED. 



REPORT FLAGS 

R •- I n d i c a t e s t h a t t h e m a t r i x s p i k e recovery t o r t h i s a n a l y s i s i s not w i t h i n 

a cceptable l i m i t s i n d i c a t i n g an i n t e r t e r e n t p r e s e n t . 

+ •- I n d i c a t e s that, t he RPD between t h e percent r e c o v e r i e s of t h e MS and MSD i 

n a t w i t h i n a c c e p t a b 1 e 1 i m i t s. 

(<;! - I n d i c a t e s t h a t t h e a n a l y t i c a l s p i k e r e c o v e r y f o r t h i s a n a l y s i s i s not 

w i t h i n a c c e p t a b l e l i m i t s i n d i c a t i n g an i n t e r t e r e n t p r e s e n t , E 

'& - Sample r e s u l t was g r e a t e r than t o u r t imes the s p i k e added c o n c e n t r a t i o n , 

therefore? the s p i k e r e c o v e r y should, not be considered. 

A - I n d i c a t e s the RPD of t h e d u p l i c a t e a n a l y s i s i s not w i t h i n acceptable 

1i mi t s . 

I n d i c a t e s that, t h e value o b t a i n e d i s l e s s than f i v e times the d e t e c t i o n 

l i m i t . P o t e n t i a l e r r o r f o r such low values range between 50 7. and 100 "/.. 

E'. - I n d i c a t e s t h a t t h e r e p o r t e d value i s e s t i m a t e d due t o t h e presence of an 

i n t e r f erence. 

s - I n d i c a t e s that, a v a l u e i s determined by Method of Standard A d d i t i o n . 

Q D a i l y EPA QC r e c o v e r y o u t s i d e 95"'. confidence l i m i t . 

S u r r o q a t e r e c o v e r y i s n o t w i t h i n a c c e p t a b 1 e 1 i m i t s 

a possib1e i n t e r f e r e n c e i s present. 

Thi r: i n d i c a t e s t. h a t 
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RAO IAN ANALYTICAL SERVIC! 

QUALITY CONTROL DATA SUMMARY 

Form 11 
Client ID A ^ ^ ^ w a , C ^ T ^ J L ^ L ^ 

Workorder a 6 - o S - c f e i 

Comp!led 

Submitted 
t 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 1 

Units 

Parameter 
Run 

Data 
I n i t i a l C a l i h . 

Parameter 
Run 

Data Found tR T r u e *R Found «R Found, 

^ • o o U .T f t S • 0 0 nfc M • lH ."b 

I W ! O l tT.07. l o o 

CdL M V n & S". OO I OC5 M . 18 
M T U M M . T . 

£«. I T . U <*e> 
S". 0 0 >4.ftZ ji 

N o - 2 © . o 9o toe 

• "* 

1 
1. Control Limits for JR: fCPES 

AA F 



RADIAN ANALYTICAL SERVICES 

QUALITY CONTROL DATA SUMMARY 

Form 111 

Cl lent ID &«*>oc«^n f f tu '^V*^-
Workorder ftfe-oS -o(o"7 

BLANKS 

Parameter IDL 

I n i t i a l C o n t l n u l n o C a l I t e r a t i o n P r e n a r a t l o n 

Parameter IDL 
Cal I terat ion Blank Vali e Blank Va lue 

Parameter IDL Blank Value 1 2 3 1 2 

ft*. < o • ©c*a c o . 0 0 3 < 0 . 0 0 3 < O -OCtt 
. J 

O • o o 3 C D-OOi? e0.001 O. 003 " 

OA rs . c o ' i « O • O O i c o ot>3 < o . o o 3 < C .003 

O . o o 2 < o • oo2> < o • 0 0 3 < 0 • O O I 

c*.' 0 • O l <* < o • O O i O. O'i I 

Of\rx < 0 -OO 1 C O- OO ( < o-oov CJ . O O i * 

Mo- O • o i l <\ 0 on * o . 1 3 . i l 

4% 

I. IDL « Instrument Detection Limit 
* Indicates value is less than 5X the IDL. 

Compiled 

Submitted 
i Matrix o ^ t n ^ o 



Client 10 
Workorder 

QUAL ITY CONTROL OATA SUMMARY 

_ Form Y 
Comp i I ad ^ u- ? „ r r 

Submitted ____________ 

Matrix ~~ p 

SPIKED SAMPLE RECOVERY 
Sp ik ing method â Ac>>t*&-

Units ____g£____ 
O 

Parameter 
Sample 

No. 

Control 
Limit 
a f l R 

Spiked 
Samp l a 

R a « u l t (SSR) 
Samp la 

R e s u i t ( S R ) 
Spike 

Artrt-ri (SA) O . F , IR1 IR F l a - 2 

7>-ivf rt. ftSt 1 - o o 

ftft 

Cd O • ©SR 

C ^ O . ft^o V fife 
Q . - T l | o. o ©fe 

On* .1 .oO fib 

• ft . ,2 r lO-O 

-

4ft-

* Indicates value is less tnan 5X IDL. ( I0L»Instrument detection limit ) 
1. SR • Percent Recovery » C<SSR - SRJ/SA. X 100 

2 . R*For matrix spiket $R was not within controi I imlt , which may indicate matrix 
Interferences. 

8-Sample result vas areetar than 4 tilmas splka added concentration, therefore j pike added 
concentration Is considered Insignificant. 

.{£)- ru-̂ v- J ^ J ^ ^ *~ ̂ -T^- • 
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OAILY QUALITY CONTROL 
RAS X LA8 

OATE: T - 1 7 - 8 8 

SPIKED 
VALUE Analyztd 

Valua 
1 Analyzed t 1 

jR*eov«r\i '. 

• a n a m H 

TEST 
MPTXQO 

INSTRUMENT D D - ^ ! 

• a n a m H 

TEST 
MPTXQO COMPOUND 

a a a M a a a a i 

12.0 

• W 1 W W W 1 1 M S M H a n • a a a a a 
\ 

EPA 601 EPA MP 483 COtC. 2 

Chlarafarm 

a a a M a a a a i 

12.0 

• W 1 W W W 1 1 M S M H a n • a a a a a 
\ 

2.0 1 1.1.1-TrIeh1area+hana 1 .4 j 
-

2.8 1 

2.0 j 
Tr fehloraa+hana 2.9 

1 
1 

2.6 t 
Bpomo+orm 2.9 

Ta+raeh1araa+hana I .S 

EPA 602 EPA - WP 879 COrC.1 

SO .7 o,S i t ! 
Ta1uana 4.1 

; 1 

11.5 =. .1 lo . - l <?o ! 

P-Xvlana 19. ! 1 ©. Id <n <3l .°\ • • -' * « l 
I . S ' ° ! 

M-Xvlana 42.6 3fe £ to HI.3 « ; 

0-Xy1«na 10.8 1 o. s 1 2. t. 

EPA 608 

Aroelor 1242 

(ug/g) 

_ Aroclor !2fiQ ! 56.8 i 



VOA RESULTS 

LAB § O v - t i n - A M V I U 

'• 
CLIENT NAME 
SAMPLE ID 

EPA METHOD DATE: ! EPA METHOO DATEt~f/>^ 
601 ANALYST: 602 ANALYST:^ A . 

INSTRUMENT: 1 NSTRUMENTPviUL. 

COMPOUND CONCENTRATION i COMPOUM) COICEINTRAT1 ON • 
(ug /L ) (ug /L) 

C h 1 oromerrhane Benzene AM 
Bromomethane Toluene • 
Vinyl C h l o r i d e Ethy l benzene 1 
Chloroethane Chlorobenzene / 
Methylene c h l o r i d e 1.4-01ehlorohenzene / 
T r fchlorofluoromethane 1 .3 -0 Ich lorohenzene / 
1.1-0 Iehloroethene 1 .2-0 Iehlorohenzene / 
1.1-0 Iehloroethane 1 P-Xvlene / 
T r a n s - 1 . 2 - 0 I e h l o r o e t h e n e M-Xylene / / j 
Chloroform 0 -Xy lene W ' 
1.2-0 Iehloroethane i 

SURROGATE RECOVERIES: 
601 

Bromoeh1oromethane , 

1 .1 .1 -T r Ieh lo roe thane 
i 

SURROGATE RECOVERIES: 
601 

Bromoeh1oromethane , 

Carbon t e t r a c h l o r i d e 

i 

SURROGATE RECOVERIES: 
601 

Bromoeh1oromethane , 

i 

SURROGATE RECOVERIES: 
601 

Bromoeh1oromethane , 

1 .2 -0 Iehloronronane 

i 

SURROGATE RECOVERIES: 
601 

Bromoeh1oromethane , 
T rans -1 .3 -0 Ieh lo ronropene 

i 

SURROGATE RECOVERIES: 
601 

Bromoeh1oromethane , T r i c h l o r o e t h e n e 

i 

SURROGATE RECOVERIES: 
601 

Bromoeh1oromethane , 
0 Ihrombeh1oromethane 2-flrnmo-1«^:hl oropropane __ 
1 .1 .2 -T r ieh lo roe thane 1 r 4 -0 Ieh lo ronutane 
c I s - 1 . 3 - 0 I c h l o r o n r o n e n e 4-Bromof1uorobenzene 
2 -Ch loroe thv lv Inv l e ther 

602 
a r a r a r - T r I f l u o r o t o l u e n e _ „ i n 

Bromoform 602 
a r a r a r - T r I f l u o r o t o l u e n e _ „ i n 

1 .1 .2 .2 -Te t raeh Ioroethane 
602 

a r a r a r - T r I f l u o r o t o l u e n e _ „ i n 

Tetraeh1oroethy1ene 
Chlorobenzene 
1.3-0 Iehlorohenzene 
1.2-0Iehlorohenzene 

i 1 .4-0Iehlorohenzene 
1 



VOA RESULTS 

LAS i \L^m&-:wr l\MX-<&^ 
CLIENT NAME 
SAMPLE ID 

EPA METHOO DATE: ! EPA METHOO DATE: 4 

601 ANALYST: 602 ANALYST: C# 
INSTRUMENT: 1 NSTRUMENT^Q J 

COMPOUND CONCENTRATION 
(ug /L ) 

COMPOUND CONCENTRATION 
(ug /L ) 

Chloromethane Benzene ^M) 
Toluene / 

VInvl C h l o r i d e Ethy l benzene / 
Chloroe+hane Chlorobenzene / 
Methylene c h l o r i d e 1 .4 -0 Ichlorohenzene / 
T r Tehlorof1uorome+hane 1 .3 -0 Ich lorohenzene / 
1 .1 -0 Ich loroethene 1 .2-0 I c h1orohen zene / 
1 .1 -0 Ich loroethane P-Xvlene / 
Tran«.-1 .2 -0 Ieh loroethene M-Xvlene / / j 
Chloroform 0-Xy lene V S ! 
'1.2-0 Ich loroethane .-' 

i 

* 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ 

1 .1 .1 -Tr Ieh1oroethane 
.-' 
i 

* 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ 

Carton t e t r a c h l o r i d e 

.-' 
i 

* 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ 

.-' 
i 

* 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ 

.-' 
i 

* 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ 

.-' 
i 

* 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ Tr ich lo roe thene 

.-' 
i 

* 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ 
2-firomo-1-Chloropropane _ 
1 r 4-0 Ieh 1 orohutane 

e t s - 1 . 3 - 0 l e h l o r o p r o n e n e 4-Bromof1uorobenzene 
2 -Ch loroe thv lv inv l e ther 

602 
a , a , a t - T r I f luorotol uene _ _ _ _ _ 1 

Bromoform 602 
a , a , a t - T r I f luorotol uene _ _ _ _ _ 1 1 .1 .2 .2 -Te t raeh loroe thane 

602 
a , a , a t - T r I f luorotol uene _ _ _ _ _ 1 

Tetraeh1oroethy1ene 
Chlorobenzene 
1.3-0Iehlorohenzene 
1.2-0Iehlorohenzene 



RADIAN £ 

REPORT FLAGS 

R - Indicates that the matrix spike recovery for this analysis wes not within 
1 acceptance limits indicating an interferent present. 

+ - Indicates that the RPD between the MS and MSD is not wihin control limits. 

® — Indicates that the analytical spike recovery for this analysis was not 

within acceptance limits indicating an interferent present. 

B - Sample result was greater than four times the spike added concentration* 

therefore the spike recovery should not be considered. 

A - Indicates duplicate analysis is not within control limits. 

* - Indicates that the value obtained was less than 5 times the detection 

limit. Potential error for such low values range between 50 X and 100 Z. 

E - The reported value is estimated due to the presence of i interference. 

The analysis of a serial dilution did not agree within 10 % of the 

original determination. 

s - Indicates value determined by Method of Standard Addition. 

Q— Daily EPA QC recovery outside 95% confidence limit. 

** - Surrogate recovery outside control limits indicating possible 

interferences. 
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Cl ient ID GeASQgjng jQ-

Workorder 

RADIAN ANALYTICAL SERVICE 

QUALITY CONTROL DATA SUMMARY 

Form 11 

Comp i led 

Submitted 6-1*1-

I NIT IAL AND CONTINUING CALIBRATION VERIFICATION 

Units 

Parameter 
Run 

Dnte 
I n i t i a l Cal I h . Cont Inu Ina Cal b r a t ion 

Parameter 
Run 

Dnte True Found SR True Found SR Found fR Found IR 
5-Ut> XI 4 17 11 An\ ; 

2 •5-i| inO- 5-11 10? •s.n 
CA c;.cTTj IQlj. 104 iv? 5-33 

Cr Pi-tiO rVll lim 1* 101 
J* . i cm 11 | 0 | /oo 

5-0 O VOX) *1 |00 

Mo / .5LQ.D P0.| It) 1 ai2L (Ok 

•• Corr- i 0 
•3-

71 
Is / \W 1 

1 

(V / 

a Ho.l 101 • 

LO! 
/ 

\ 

1 
1. Control Limits for JR: ICPES 

AA F 



RADIAN ANALYTICAL SERVICES 

QUALITY CONTROL DATA SUMMARY 

Form 111 

ci lent ID ̂ es^evxr re 
Workorder -OS-lLLl 

Comp1 led 

Submitted (s>-~Z-4!} 

BLANKS 

Metr!x, A^/UfijPu-^? 

lUnlts 

Parameter IDL 

I n i t i a l ContInuIno C a l i b r a t i o n Prenaratlon 

Parameter IDL 
Cal Ihrat lon Blank Vali e Blank Value 

Parameter IDL Blank Value 1 2 3 1 | 7 

Co-t>o\ o -ooU CO • 001 

& c o • o o a CG-OOl '<£0-oo*?» C O - 0 0 3 

ca. o-ocr* Ctvotr * C&m \ CO-orrt co - w i 
Cr 0-Do!*> o -tal 
ft 0-00^ ft . 1*2. .0•©A1 0 - 0 % } 

•mo 0-DOl o-ooa 

D •'OoM .CO • 0 w 

ftvt *' ... QO^f 
l 

i f 

1. IDL • Instrument Detection Limit 
• Indicates value Is less than 5X the IDL. 



Cl ient 10 

Workorder 

RADIAN ANALYTICAL SERVICES 

QUALITY CONTROL DATA SUMMARY 

form YI 

DUPLICATES 
Type fVe '\< /̂p4egl 

CompI led 

Submitted 

Matrix 

Units 

Parameter C o n t r o l L i m i t n.inl I r a t e fD) RPD 1 RPD F l a g 2 

< ® i f t D I o . I A/C 

2 0-ou.lf. 0 • figfl 
Ci n- oo\ 
Gr O « 0 3 1 

o . 
0 • m lib* 

^ / ./L/p 

* Indicates value is less than 5X IDL. ( IDL«instrument detection limit ) 
1. RPD-Retatlve percent difference«ClS-OI/({'S-K))/2)lX100. 
2. fCj-Not calculable due to a value less than 5X the IDL. 

tC "Not calculable due to a value less than the CRDL. (Contract Required Detection L .rr.it) 
A "RPD out of control l imit for matrix dupl Icate, which may indicate non-homogerelty of 

the sample. 



VOA RESULTS 

LAB i K f . y f l v l - v M T 
CLIENT NAME 64*Sct«.jc< 
SAMPLE ID ISO 

EPA METHOD DATE: 1 
601 ANALYST: 

INSTRUMENT: 

EPA METHOD OATE t o l i 
602 ANALYST: fifiA 

INSTRUMENT 

COMPOUND CONCENTRATION 
(ug /L ) 

COMPOUND CONCENTRATION 
(ug /L ) 

Chloromethane Benzene ^H\i> 
Bromomethane To 1 uene W . L» 
Vinyl C h l o r i d e Ethy l benzene 
Chloroethane Chlorobenzene 
Methylene c h l o r i d e 1 .4-0 Iehlorohenzene 
T r Iehlorofluoromethane 1.3-0 leh(orobenzene 
1 .1 -0 leh loroethene 1 .2 -0 leh lorohenzene 
1 .1 -0 Ich loroethane P-Xvlene W.f 
T r a n s - 1 . 2 - 0 I e h l o r o e t h e n e M-Xvlene P C * j 
Chloroform O-Xylene ? 3 / ? ! 
1 .2 -0 Ich loroe thane i 

i 

i 
i 

1 

i 
SURROGATE RECOVERIES: 1 

601 | 
Rromrv-hl oromethane m „ _ m i _ / 

1 . 1 . 1 - T r I c h l o r o e t h a n e 
i 
i 

i 
i 

1 

i 
SURROGATE RECOVERIES: 1 

601 | 
Rromrv-hl oromethane m „ _ m i _ / 

Carbon t e t r a c h l o r i d e 

i 
i 

i 
i 

1 

i 
SURROGATE RECOVERIES: 1 

601 | 
Rromrv-hl oromethane m „ _ m i _ / 

BromodIch1oromethane 

i 
i 

i 
i 

1 

i 
SURROGATE RECOVERIES: 1 

601 | 
Rromrv-hl oromethane m „ _ m i _ / 

1 .2 -0 lehloronronane 

i 
i 

i 
i 

1 

i 
SURROGATE RECOVERIES: 1 

601 | 
Rromrv-hl oromethane m „ _ m i _ / 

T rans-1 .3 -0 leh1oropropene 

i 
i 

i 
i 

1 

i 
SURROGATE RECOVERIES: 1 

601 | 
Rromrv-hl oromethane m „ _ m i _ / 

T r Ieh loroe thene 

i 
i 

i 
i 

1 

i 
SURROGATE RECOVERIES: 1 

601 | 
Rromrv-hl oromethane m „ _ m i _ / D1bromochioromethane 7-Hrnmn-l-Chloropropane _ J 

1 .1 .2 -T r l eh lo roe thane 1 ,4 -0 lehlorohutane , . „ 
e is -1 .3 -0 Ich1oropropene 4-P.rnmnf1uorobenzene 
2 -Ch lorne thv lv I rw l e ther 
Bromoform 602 O 

a ara,-TrIfluorotoluene J^i.nL* 1 .1 .2 .2 -Te t raeh lo roe thane 
602 O 

a ara,-TrIfluorotoluene J^i.nL* 
Tetraeh1oroethy1ene 
Chlorobenzene 
1 .3-0(chlorobenzene 
1.2-0Iehloroben2ene 
1.4-0 iehlorohenzene 



VOA RESULTS 

LAB § 
CLIENT NAME 
SAMPLE ID _ 

EPA METHOD 
601 

DATE: 
ANALYST: 
INSTRUMENT: 

EPA METHOO 
602 

DATE:VP|<U 
ANALYST:^ 
INSTRUMENT*!^,. 

COMPOUND CONCENTRATION 
(ug/L) 

COMPOUND CONCENTRATION 
(ug/L) 

Chloromethane Benzene 

Bromomethane Toluene 
Vinyl Ch Mr frie Ethyl benzene 
Chloroethane Chlorobenzene 
Methylene chloride 1.4-0Ichlorohenzene 
Tr Ichlorofluoromethane 1.3-0lehIorobenzene 
1.1-0Ichloroethene •2-D IchIorobenzene 
1.1-0 lehloroethane f-XYlene 
Trans-1.2-Q Ichloroethene M-Xylene 

Chloroform 0-x.Ylene 
1.2-0 lehloroethane 
1 .1.1-TrIchloroethane 
Carbon tetrachlor ide 
BromodichIoromethane 
1.2-0lehloronronane 
Trans-1.3-0lehloronronane 
Trichloroe thene 

SURROGATE RECOVERIES: 
601 

Bromochioromethane __ 
0 IbromochIoromethane 
1.1.2-TrIchloroethane 
c is -1 .3-0 lchloronronene 

2-Bromo-1-Chloropropene 
1,4-DIchlorobutane 
4-BromofIuorobenzene 

2-ChiornethvI vinyl ether 

Bromoform 602 
1 .1.2.2-Tetrarhloroethane 
Tetrachloroethylene 

a,a,a,-Tr1fIuorotoIuene 

Chlorohenzene 
1.3-DIchlorohenzene 

1i2-PIchIorobenzene 
.4-0ichlorohenzene 

I 



VOA RESULTS 

LAB i 
CLIENT NAME 
SAMPLE ID _ 

EPA METHOD 
601 

DATE: 
ANALYST: 
INSTRUMENT: 

EPA METHOO 
602 

DATE:L4<W 
ANALYST: O N 

COMPOUND CONCENTRATION 
(ug/L) 

COMPOUND CONCENTRATION 
(ug/L) 

Chloromethane Benzene 

Bromomethane Toluene 

Yinvl Chloride Ethyl benzene 

Chloroethane Chlorobenzene 
Methylene, chloride 1.4-0Ichlorohenzene 
Tr fehlorofIuoromethane 1 i?-QichIorobenzene 
1.1-0lehloroethene 1.2-0IchIorobenzene 
11-PIchIoroethane P-Xy|ene 

Trans-1i2-QIchIoroethene M-XyIene 

Chloroform Q-Xyiene 
1.2-0lehloroethane 
1.1.1-TrIchloroethane 
Carbon tetrachloride 
BromodIchIoromethane 
1 .2-0lehloronronane 
Trans-1 .3-0Ichloronronane 
Trichloroethene 
DIfaromochIoromethane 
1 .1.2-TrIehIoroethane 
c Is-1.3-0Ichloronronene 

2-ChloroethYlYlnYl eTher 
Bromoform 
1 .1.2.2-Tetrachloroethane 
Tetrachloroethylene 
Chlorobenzene 

1•3-D[chlorobenzene 
1.2-Dlchlorobenzene 
1 .4-0Ichlorohenzene 

SURROGATE RECOVERIES: 
601 
Bromochioromethane 
2-Bromo-V-ChLoropropane 
1,4-0Ichlorobutane 
4-Bromofluorobenzene 

602 
a,a,a,-TrIfluorotoluene 

1 

i 



VOA RESULTS 

LAB i -WSTTrvw t 

CLIENT NAME 
SAMPLE ID 

EPA METHOD DATE: S EPA METHOD DATE^A/ f l " 
601 ANALYST: 602 ANALYST: Pyo 

INSTRUMENT: INSTRUMENT^ ^ 

COMPOUND CONCENTRATION j 
(ug /L ) 

COMPOUND CONCENTRATION 
( u g / L ) 

Ch loromethane Benzene ^ f j 
Bromomethane To luene ) 
V i n y l C h l o r i d e E t h y l benzene / 
C h l o r o e t h a n e Ch lorobenzene / 
Methy lene c h l o r i d e 1 . 4 - 0 I e h l o r o h e n z e n e / 
T r l eh lo ro f1uo rome thane 1 .3 -0 leh1orobenzene / 
1 .1-0 l e h l o r o e t h e n e 1 . 2 - 0 l e h l o r o h e n z e n e / 
1 . 1 - 0 l e h l o r o e t h a n e P-Xv lene / 
T r a n s - 1 . 2 — 0 f e h l o r o e t h e n e M-Xvlene / 
C h l o r o f o r m O-Xvlene <!/ ! 
1 . 2 - 0 I e h l o r o e t h a n e i 

1 

SURROGATE RECOVERIES: 
601 

Aromochloromethane . , 

1 . 1 . 1 - T r l e h l o r o e t h a n e 
i 

1 

SURROGATE RECOVERIES: 
601 

Aromochloromethane . , 

Carhon t e t r a c h l o r i d e 

i 

1 

SURROGATE RECOVERIES: 
601 

Aromochloromethane . , 

Bromodleh1oromethane 

i 

1 

SURROGATE RECOVERIES: 
601 

Aromochloromethane . , 

1 . 2 - 0 l e h l o r o n r o n a n e 

i 

1 

SURROGATE RECOVERIES: 
601 

Aromochloromethane . , 
T r a n s - 1 . 3 - 0 I e h 1 o r o p r o p e n e 

i 

1 

SURROGATE RECOVERIES: 
601 

Aromochloromethane . , T r i c h l o r o e t h e n e 

i 

1 

SURROGATE RECOVERIES: 
601 

Aromochloromethane . , 
D thromoeh1oromethane ?-f l romo-1 -Ch1oropropane 1 

1 r 4 - 0 I c h l o r o b u t a n e 
A-Bromo-f 1 uoroben zene 

602 
a f a f a f - T r I f l u o r o t o l u e n e _ _ 

602 
a f a f a f - T r I f l u o r o t o l u e n e _ _ 1 .1 . 2 . 2 - T e t r a r h i o r o e t h a n e 

602 
a f a f a f - T r I f l u o r o t o l u e n e _ _ 

Te t rach1o roe thy1ene 
Chlorohenzene 
1 . 3 - 0 l e h l o r o h e n z e n e 
1 . 2 - 0 I c h l o r o h e n z e n e 
1 . 4 - 0 I c h l o r o h e n z e n e 

( 



sir -o5ri47 

DAILY QUALITY CONTROL 
RAS GC LAB 

DATE: 
i SPIKED 

VALUE 
! ( u f l / n 

! I 
Analyzed! ? ! Analyzed: S 

TEST 

INSTRUMENT 
1 
i 

TEST 
I M W W M 1 W M — M M H S M M a d ••••MUM 

13.0 

i 

••••••••Ml 
1 

M M M M M I 
ft •*••«•-

i 

i < ••••••••••••••ta uti 
1 
1 
i 
1 

1 
i 

EPA 601 EPA WP 483 CONC. 2 

Chloroform 

••••MUM 

13.0 

i 

••••••••Ml 
1 

M M M M M I 
ft •*••«•-

i 

i < ••••••••••••••ta uti 
1 
1 
i 
1 

1 
i 

1 .1 .1 -Tr leh1oroa+nana 1.4 1 

2.6 1 . 1 

2 .0 1 
2.9 1 
2.6 

• " a 
2 .0 1 

1 .8 I 1 
i 

EPA 602 EPA - WP 879 COrC.1 

10.7 <?/! 

i 
1 
1 

4.1 1 

11.5 

P-XvI ana 10.1 i 

M-XvI ana 42.6 

O-Xvlana 10.6 10*5 I f ? 
EPA 606 

Aroe lor 1242 

(ug/g) 
58.7 

i j 
i 
1 

' Aporlnr 1260 5 6 . ! ' - I I 1 . 



RAO IAN ANALYTICAL SERVICES 

QUALITY CONTROL OATA SUMMARY 

Form 11 
CI lent 10 

Workorder R 6 - - < - o ? o 

Comp i led 

Submitted 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Units 

Ru 
Dat 

n I n i t i a l C a l i h . Ru 
Dat Found IR T r u e «R Found «R Found 

Lc - \ 3 • o o .« so l f l 
M -S T. S\-n\3 I o» C.o-2. i l O o 

M .3 \ S " -oo 1 o D q .ci i i 

CV V M 7 f t M . 71 

i 

" Z o . o 1 1 . ? 1 <?. (a 9$ °n i 

M . 7 f t S . o o 

r Z o . o 2.(3 .M [oi. z.o.o n .q Zo. ^ lo«T 
* 

IP 

I 

; 

1. Control Limits for JR: ICPES 
AA F 



RADIAN ANALYTICAL SERVICES 

QUALITY CONTROL OATA SUMMARY 

Cl ient 10 C->*^rix^e+ f,—.r. , 6 1 -
Workorder ft^of-oS-p 

Compiled Vfrfr fa-^fe-aa 

Submitted 

Matrix 

BLANKS 
Units — 

i 

Parameter IDL 

I n i t i a l C o n t i n u i n g C a l I h r a t f o n P r e n a r a t I o n i 

Parameter IDL 
C a l t h r a t l o n Blank Val.i • Blank Va lue 

i 

Parameter IDL Blank Va lue 1 2 1 2 

0 . 0 O 3 c 0 0 0 B < 0 . <. 0 • o o 3 <o.no t 
J 

< O . 0 0 "3 c 0 . c o ' i < 0.ooa 
* 

O . 0 0 ? 

TA. 0 . nn'Z < 0. oo'i < O. oo"3 <-o .oo3 

O . O O S < 0 .001 < 0 . 0 0 ! <.o • 0 0 3 <o . o o l 

Pe­ 0 . 0 0 ^ O. < 0 . 0 0 "3 < O . O O l o.ol\ 

rn* n . o o l <o.OOt < o . o o i <£> . O O i 0 . 0 0 1 . 

O . © 3 k * 

• 

-

_ 

1. IDL • Instrument Detection Limit 
* indicates value Is less than 5X the IDL. 



Cl i tn t 10 

Workorder 

K/UJIAN ANALYTICAL SERVICES 

QUALITY CONTROL OATA SIMKRY 

Form V 

SPIKED SAMPLE RECOVERY 

ig method -^*-<L^Jt^J»v~ 

Comp i | ed 

Submitted 

Matrix 

Un its 

y y i -gfe~g a 

Sample 
No. 

Control 
Limit 
o f f * 

Spiked 
Sample 

Rami I t (SSR) 
Sample 

R e a u l t ( S R ) 
Spike 

Artttarf (SA) O . P . IR F l a q 2 ' 

cu < • 0 0 

o • Bis" 

o. 8e& Plq 

Pc 
fy\* o. 8 k J ( . 0 0 

N t - > • ' (o .0 

1 

• 

w 

\ 

* Indicates value Is less tnan 5X lOL. < I0L«Instrument detect ion limit ) 
1. |R • Percent Recovery • £ ( $ » - SR)/SA] X 100 

2 . R»for matrix spikes |R was not within control l imit , which may 'indicate matrix 
Interferences. 

B-Sample result wes greater than 4 times spike added concentration, therefore spike added 
concentration Is considered Insignificant. 



RAO I AN ANALYTICAL SERVl! 

QUALITY CONTROL DATA SUMMARY 

Form YI 
Ct lant 10 r" 

Workordar flQ.og-oco 

CompI|ed 

Submitted 

Matrix 

DUPLICATES 

Type ^AU^LL^-XZJI^ 

Un 

Parameter Samp l a No. C o n t r o l L i m i t Samnla ( S ) n,.nl t r a t a (0 ) Rpn1 

RPD F l a g 2 

Cu oSo<?»-CM < o o o 3 < 0 o o 3 

O - aSU O - o C f e , 0 

O . 0 \ (a C O I I o 

O 0 . O Z H ft 0 ^ 

0 . Ofe^ O . l o C H 1 A 

0 nn^ O. 7"7S O 

> : 1 •.. • 

• Indicates value Is less than 5X IDL. ( I DL'Instrument detection limit ) 
1. RP0«Relatlve percent difference«ClS-0l/((StO)/2)3X100. 
2. NC.»Not calculable due to a value less than 5X the IDL. 

fC -Not calculable due to a value less than the CRDL. (Contract Required Detection Limit. 
A «RP0 out of control limit for matrix duplicate, which may indicate non-homogeneity of 

the sample. 



DAILY QUALITY CONTROL 
RAS QC LAB 

OATE: 
5*- 12. - 8 g 

SPIKED 
VALUE 

( u f l / D 
Analyzed 
Valua 

s Analyzed 
Vatua 

. ! 

I U M S M I 

TEST 

D D c i i 
I U M S M I 

TEST 
COMPOUM5 

12.0 

• n M m n i M H U H H M W 
1 

m i u a u i i 

EPA 601 EPA MP 483 C 0 « . 2 

Chloroform 12.0 

• n M m n i M H U H H M W 
1 

m i u a u i i 

2 .0 

1 . 1 . ! - T r I r h 1 o r e a + h a n a 1 .4 

2 . a 1 

2 .0 

TrIeh1oroa+hana 2 .9 # 

2.(5 

2 .0 J 
i 

Ta+raeh 1 oraa'thana !.fi­

EPA 602 EPA - WP 879 COhC.t 

le.7 
; 

1 

m i 
Toluana 4 . ! no 

11.5 9 "7 8M 8, j 
P-Xvlana 10.1 105 

42 .6 3e>. -ft 4 1 PA 1 

Q-Xv1 ana 10. B l O. H lot 

EPA 608 (ug/g) 
fa.7 

A r o c l o r 1260 ..3fi,.a.._ i 



OAILY QUALITY CONTROL 
RAS GC LAB 

OATE: 
S - l b - S 8 

SPIKED 
VALUE 

(uq/L) 
Analyzed 
Valua 

% Analyzed 
i 

R«TOV«rvy 

•••«••««• 
TEST 

INSTRUMENT B 

•••«••««• 
TEST 

•••••• 
L ! 

•••«••««• 
TEST 

COMPOUfO 

12.0 1 i . 1 

•••••• 
EPA 601 EPA MP 483 CONC. 2 

12.0 1 i . 1 

•••••• 
2 . 0 1 •<* | 

1 .4 I S O i 
2 .8 2.. ft • oft 

i 

2 .0 l t S" i 
2 .9 3 . o lo"* 

1 

2 « * . c 1 
1 7 * 

2 .9 Z . 2 7 b 
1 
l 

I . S 1 . 7 l O I * 

EPA 602 EPA - WP 879 C0NC.1 

30 .7 

D 

7 . 7 . 

D 

°t I > 3 o -1 

1 
i 

qo, ! 

T a l u a n a 4.1 \ i T 1 Z z • 

11.3 I C S • ^ i ' ! 

P-XwKma 19.1 2-0 • loft 2 7 i 
M-Xw1mnm 42.fi •-to . \ 

O-Xv1mnm 10.fi t i l . o b ' l l . S ! l i f t 

EPA 608 (ug/g) 

A r o c l o r 12SO 56.a . i 



VOA RESULTS 

LAB i /Z\MAL 
CLIENT NAME 
SAMPLE ID 

EPA METHOO OATE: ! EPA METHOO DATE: 
601 ANALYST: 602 ANALYST: r\0A 

INSTRUMENT: 1 NSTRUMENT^J^ 

COMPOUND CONCENTRATION j COMPOUND CONCENTRATION 
(ug/L) ; (ug/,L) 

Chloromethane ! Benzene / M 
Bromomethane Toluene / 
Vinyl C h l o r i d e Ethy l benzene / 
Chloroethane 
Methyl ana eh lor Me 1 .4-0 lehlorohenzene / 
T r fehlorofluoromethane 1 .3 -0 leh lorohenzene / 
1 f 1-0 Ich1oroethene 1.2-0 fehlorohenzene / 
1.1-0 lehloroethane P-Xylene 1 | 
T r a n s - 1 . 2 - 0 f e h l o r o e t h e n e M-Xvlene r V / j 
Chloroform O-Xvlene W ! 
1 . 2 -0 leh loroe thane 

SURROGATE RECOVERIES: 
601 

Rromorhl oromethane „ , „ . . . „„ 

1 .1 . 1 - T r l e h l o r o e t h a n e 

SURROGATE RECOVERIES: 
601 

Rromorhl oromethane „ , „ . . . „„ 

Carhon t e t r a c h l o r i d e 

SURROGATE RECOVERIES: 
601 

Rromorhl oromethane „ , „ . . . „„ 

Bromodleh1oromethane 
SURROGATE RECOVERIES: 

601 
Rromorhl oromethane „ , „ . . . „„ 

1 .2 -0 leh loronronane SURROGATE RECOVERIES: 
601 

Rromorhl oromethane „ , „ . . . „„ 

SURROGATE RECOVERIES: 
601 

Rromorhl oromethane „ , „ . . . „„ 

SURROGATE RECOVERIES: 
601 

Rromorhl oromethane „ , „ . . . „„ 
0 i bromeeh1oromethane 2-aromo-1-Chloropropane 
1 . 1 . 2 - T r i r h l o r o e t h a n e 1 r 4 -0 leh lorohutane 
e l s - 1 . 3 - O l c h l o r o p r o o e n e 4-Bromof luorohenzene M I. .,_.. „ . „ . . „ 
2 - C h l o r o e t h v l v i n y l e ther 

602 
a f a r a r - T r I f l u o r o t o l u e n e ,. . 

Bromoform 602 
a f a r a r - T r I f l u o r o t o l u e n e ,. . 1 . 1 .2 .2 -Te t raeh lo roe thane 

602 
a f a r a r - T r I f l u o r o t o l u e n e ,. . 

Tetraeh1oroethy1ene 
Chlorohenzene 
1.3-0fehlorohenzene 
1 .2 -0fehlorohenzene 



VOA RESULTS 

LAB i \b&&erJ7 R u ^ - o ^ 
CLIENT NAME 
SAMPLE 10 

EPA METHOD 
601 

DATE: 
ANALYST: 
INSTRUMENT: 

EPA METHOD 
602 

0ATE*v/l"»-ltf 
ANALYST: CJ 
INSTRUMENT: 

COMPOUND CONCENTRATION 
(ug/L) 

COMPOUND CONCENTRATION 
(,ug/L) 

ChlorQirethane, Benzene 
Bromomethane Toluene 
Vinyl Chloride Ethyl benzane 
Chloroethane, Chl ore-benzene 
MathYlane chlor ids 1.4-0lehlorohenzene 
Tr Ieh lorof luoromethane 1.3-0Ichlorohenzene 
1.1-0Iehloroethene 1.2-0Iehlorohenzene 

1 il-P Ich l ore-ethane. P-XyIene 
Trans-1.2-0IehloroeThenft M-XyIene 

Chloroform O-XyIene 
IIZ-Qichloroethane 
KM-Trlc hi oroethane 
Garten tetrachloride 
Bromod fehIoromethane 
1i2-QichloroproQane 
Trans-1i3-0 ichloroorooene 
TrlchloroeThena 

SURROGATE RECOVERIES: 
601 
Bromochioromethane 

0 i bromoehIoromethane 
1.1.2-Trlehloroethane 
cis-1•3-QlchlorQpTOQene 

2-8romo-1>-C h I oropropane 
1,4-0ichlorobutane 
4-Bromofluorobenzene 

2-Chloroethvlvinyl ether 
Broinofonn 
1.1.2.2-TetrachleroeThane 
Tatrachloroethvlene 

602 
a,a,a,-Tr i fIuorotoIuene 

Chlorohenzene 
1.3-0 lehlorohenzene 
1 .2-0iehlorohenzene 
1 .4-0 Iehlorohenzene 



VOA RESULTS 

LAB i -^3^9K LJ\ML~ 

CLIENT NAME 
SAMPLE ID 

EPA METHOO OATE: ! EPA METHOD OATE:^!:^ 
601 ANALYST: 602 ANALYST: A 

INSTRUMENT: I NSTRUMENT^J^ 

COMPOUND CONCENTRATION j 
(ug /L ) 

COMPOUND CONCENTRATION 
(ug /L ) 

Chloromethane 
Bromomethane Toluene / 
Vinyl C h l o r i d e E thy l benzene / 
Ch|oroethane Chlorobenzene / 
Methylene c h l o r i d e 1.4-0 lehlorohenzene / 
T r fehlorofluoromethane 1^3-0fehlorohenzene / 
1.1-0 Ichloroethene 1 .2 -0 lehlorohenzene / 
1 .1 -0 Ich loroethane P-Xv1ene / 
T r a n s - 1 . 2 - 0 l e h l o r o e t h e n e M*Xvlene / / i 
Chloroform O-Xylane ( V ! 
1 .2 -0 lehloroethane 
1 . 1 . 1 - T r tch1oroethane 
Carhon t e t r a e h l o r i d e 
Bromodleh1oromethane 
1.2-0 lehloronronane SURROGATE RECOVERIES: 

601 
Bromochioromethane 

SURROGATE RECOVERIES: 
601 

Bromochioromethane 

SURROGATE RECOVERIES: 
601 

Bromochioromethane 
0 thromoch1oromethane 7-flrnmo-1 - C h 1 oropropane ,.„.,., 
1 . 1 .2 -T r leh lo roe thane 1 ,4 -0 Ich lorobutane ,„.. . . , . . ,„. . 
e l s - 1 . 3 - 0 i e h l o r o n r o n e n e 4-firomofluorobenzene 
2 -Ch loroe thv lv i rw l e ther 

602 
a r a r a r - T r l f l u o r o t o l u a n e — 

Bromoform 602 
a r a r a r - T r l f l u o r o t o l u a n e — 1 .1 .2 .2 -Te t raeh loroe thane 

602 
a r a r a r - T r l f l u o r o t o l u a n e — 

Tetraeh1oroethy1ene 
Chlorobenzene 
1.3-0 Ichlorohenzene 
1 .2-0 Ichlorohenzene 
1.4-0 Iehlorohenzene 



VOA RESULTS 

LAB t f ^ / W _ 
CLIENT NAME 
SAMPLE ID 

EPA METHOO DATE: S EPA METHOD OATE: 
601 ANALYST: 602 ANALYST: Cf 

INSTRUMENT: I N S T R U M E N T ^ J ^ 

COMPOUND CONCENTRATION j 
(ug /L ) 

COMPOUND CONCENTRATION 
(ug /L ) 

Chloromethane Benzene .-/ 
Bromomethane Toluene / 
Vinyl C h l o r i d e Ethv l benzene / 
Chloroe+hane Chlorobenzene / 
Methylene e h l o r l d e 1 .4 -0 |eh|orohenzene / 
T P feh1opof1uopomethane 1 .3 -0 lehlorohenzene / 
1 .1 -0 leh loroethene 1 .2 -0 iehlorohenzene / 
1 .1 -0 Ich loroethane P-Xvlene / j 
T r a n s - 1 . 2 - 0 f e h l o r o e t h e n e M-Xvlene J / j 
Chlopofopm O-Xylene v , 
1.2-0 Iehloroethane 
1 . 1 . 1 - T P l e h l o r o e t h a n e 
Carhon t e t r a c h l o r i d e 
BpomodIeh1oromethane i 

i 
SURROGATE RECOVERIES: I 

601 | 
Bromochioromethane , 

1.2-0Ieh1oponponane 

i 

i 
SURROGATE RECOVERIES: I 

601 | 
Bromochioromethane , 

T rans -1 .3 -0 Ieh lo ronronene 

i 

i 
SURROGATE RECOVERIES: I 

601 | 
Bromochioromethane , 

T r i ch lo roe thene 

i 

i 
SURROGATE RECOVERIES: I 

601 | 
Bromochioromethane , 
2-f lromo-l-Ch 1 oropropane ...„_____.,, *., J 

1 .1 .2 -T r Ieh lo roe thane 1 r 4 -0 Ieh lorobutane 
e l s - 1 . 3 - 0 f e h l o r o n r o p e n e 4-Bromofluorobenzene 
2«£h loroe thy lv inv l e ther 
Bromoform 602 

a t a , a f - T r I f 1 u oroto 1 uene ,, , „ 1 .1 .2 .2 -Te+rarh loroethane 
602 

a t a , a f - T r I f 1 u oroto 1 uene ,, , „ 
Tetrach1oroethy1ene 
Chlorobenzene 
1 .3 -0 Ichlorohenzene 
1 .2-0 Ichlorohenzene 
1.4-Qichlorohenzene 
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88-c6 

DAILY QUALITY CONTROL 
RAS GC LAS 

OATE: 
5"- 13- 6 6 

SPIKED 
VALUE 

f „ q / n 
Analyzed s Analyzed 

V a i n * 

i 
S ! 

INSTRUMSNT & Q .. Gr ! ! 

n a i M i M i 

12.0 

• • • u n n n 

1 I • "J 

i 

L ! 
TEST 

C0MP0UM5 

n a i M i M i 

12.0 

• • • u n n n 

1 I • "J q A 

mmmjmmmmmmi 

EPA 601 EPA WP 443 CO*C. 2 

Chlora fa rm 

n a i M i M i 

12.0 

• • • u n n n 

1 I • "J q A 

mmmjmmmmmmi 

?.o | 

1 . 1 . t » T r t e h l a r n a + h M t * 1 .A 1 . 1 > 5"o t 
2 . « a.-8 i o 0 ' .. l 
J .O i i * 

j 

2 .9 V o » o 3 
t 

7.6 —" , 1 
2 .9 i . t-

1.« \ --i 

EPA 602 EPA - WP 879 CO«.t 
10 .7 

D 

^^ . e 

D 

3o ! . V 

1 
1 

4.1 11 •? s.u 
11.5 9. % &s <\\ ! 

P - X v l a n . 19.1 IDA 2 1 . 5 "UfJ « 1 
4 2 . 6 H o • 1 1 

O-Xvif tM 10 .« ( • • < los* 1 1 . 5 i i 8 

EPA 608 

ArcieJnr 124? 

(ug/g) 
58.7 

Aroclor 1260 56.8 i 



VOA SPIKE RESULTS 

LAB i p f t - o S - o S T 
SAMPLE ID Q l T 
METHOD E?(\ I^QZ UNITS ± 

COMPOUND SPIKED SAMPLE 
RESULT (SSR1 

SAMPLE RESULT 
(SR) 

SPIKE ADDED 
(SA) 

J R 

Benzene \ T . -i. 3 » • I -

Tpluene 111 

E+hyl benzene I i . i <4 lo • \ 1 1 

Chlorobenzene 

1.4-0lehlorohenzene 

1.3-0iehlorohenzene 

1.2-0Ichlorohenzene 

P-Xylene I V \ 126 ® 

M-Xylene m 3 4 . . S 

O-Xylene i z . o 1 0 • U 

$ R = C(SSR-SR)/SA] x 100 



VOA RESULTS 

LAB 4 /3<A<_ i 

CLIENT NAME 
SAMPLE ID 

MmmmmmmmmmmmmztmmmmMmmimmMmmamatmxmm 

EPA METHOD OATE: 1 EPA METHOO DATE:}tfWdS 
601 ANALYST: 602 ANALYST: fifi * 

INSTRUMENT: I NSTRUMENT^Jj^, 

COMPOUND CONCENTRATION j 
(ug /L ) 

COMPOUND CONCENTRAT1ON 
(ug /L ) 

Chloromethane Benzene A J 0 
Bromomethane Toluene f 
Vinyl C h l o r i d * E thy l henzene / 
Chloroethane Chlorobenzene / 
Methylene c h l o r i d e 1 .4 -0 lehlorohenzene / 

T r f e h l o r e f l u o r o m e T n a n a 1.3-0 lehlorohenzene / 
1 .1 -0 leh loroethene 1 r 2-0 ieh lorohenzene / 
1 .1 -0 leh loroethane P-Xylene / 
T r a n s - t . 2 - 0 l e h l o r o e t h e n e M-Xy 1 ene / j 
Chloroform 0-Xvlene ( W ! 
1 . 2 -0 leh loroe thane 

i 

i 

SURROGATE RECOVERIES: 
601 

Bromochioromethane , 

1 . 1 . 1 - T r l e h l o r o e t h a n e 
i 

i 

SURROGATE RECOVERIES: 
601 

Bromochioromethane , 

Carhon t e t r a c h l o r i d e 

i 

i 

SURROGATE RECOVERIES: 
601 

Bromochioromethane , 

BromodIeh1oromethane 

i 

i 

SURROGATE RECOVERIES: 
601 

Bromochioromethane , 

1.2-0leh1oropropane 

i 

i 

SURROGATE RECOVERIES: 
601 

Bromochioromethane , 
Trans-1 .3 -0 Ieh1oropropene 

i 

i 

SURROGATE RECOVERIES: 
601 

Bromochioromethane , T r i c h l o r o e t h e n e 

i 

i 

SURROGATE RECOVERIES: 
601 

Bromochioromethane , 
0 i bromoeh1oromethane 2-flrnmn-.1-Chloropropane . 
1 . 1 . 2 - T r i e h l o r o e t h a n e - 1 ,4 -0 i rb lorobutane , , ; 

e f s - 1 . 3 - 0 l e h l o r o p r o n e n e •4-firomo-f luorob«n2en« 
2 -Chloroethv lv i f lv l e ther 

602 
9 , a , 8 , - T r I f 1 uoroto 1 uene ,_ 

Brnmoform 602 
9 , a , 8 , - T r I f 1 uoroto 1 uene ,_ 1 .1 .2 .2 -Te t raeh lo roe thane 

602 
9 , a , 8 , - T r I f 1 uoroto 1 uene ,_ 

Tetraeh1oroethy1ene 
Chlorohenzene 
1 .3 -0 Ichlorohenzene 
1.2-0 iehlorohenzene 
1.4-Qich-lQrohenzena 



VOA RESULTS 

LAB # 
CLIENT NAME 
SAMPLE ID _ 

EPA METHOD 
601 

DATE: 
ANALYST: 
INSTRUMENT: 

EPA METHOD 
602 ANALYST: Cf 

INSTRUME hTT̂ jL... 

COMPOUND CONCENTRATION 
(ug/L) 

COMPOUND CONCENTRATION 
(ug/L) 

Chloromethane Benzene 

Bromomethane Toluene 

Ylnyl Chlcridi EthyI benzene 

Chloroethane Chlorobenzene 
Methylene chloride 1.4-0lehlorohenzene 
Tr fehIorofluoromethane 1 .3-0 Ichlorohenzene 
1.1-0Ichloroethene 1.2-0lehlorohenzene 
1.1-0Ichloroethane P-XyIene 
Trans-1.2-0Ichloroethene 

3E Chlorofgrm Q-Xvlsne, 
1.2-0ichlorggThan8 
\ •! J-TrfchlQrogthana 
Carbon tetrachloride 

Bromod ichlqrorreThanq 
1.2-flichIoropropane 
Trans-1.3-0lehloronrnnene 
Trichloroethene 

SURROGATE RECOVERIES: 
601 
Bromochioromethane 

0 i bromochIoromethane 
1.1.2-Trlehloroethane 

cis-1•S-Qfchloroprppgna 

2-8romo-1-ChIoropropane 
1,4-0 lehlorobutane 
4-Bromofluorobenzene 

2-Chloroethvlvlnvl ether 
Bromoform 
1il12.2-Tetrachlorgflthang 
Tetrachloroethylene 

602 
a,a,a,-TrIfIuorotoIuene 

Chlorobenzene 
1.3-0 lehlorohenzene 
1i2-Q IchIorobenzene 
1.4-0lehlorohenzene 



VOA RESULTS 

LAB I 
CLIENT NAME 
SAMPLE ID _ 

m s n s a a s s a a s s a s s a a 

EPA METHOO 
601 

DATE: 
ANALYST: 
INSTRUMENT: 

EPA METHOO 
602 

OATE:*// 
ANALYST: ft? , 
INSTRUMENT^ 

COMPOUND CONCENTRATION 
(ug/L) 

COMPOUND CONCENTRATION 
(ug/L) 

Chloromethane Benzene 
Bromomethane Toluene 
Vinyl Chlorite Ethyl benzene 
Chloroethane Chlorohenzene 

Methyl ana chlor ids 1.4-0 lehlorohenzene 

Tr fchlorof I uoroirathana 1.3-Qfchlorobanzens 
1il-Qichloroathena 1,2-Qionlorohenzene 
1.1-0 lehloroethane P-Xvlsna T r a n s - 1 . 2 - 0 l e h l o r o e t h e n e M-XyIene 
Chloroform Q-xylena 

•Z-Qichloroethane 
il-Trichloroethana 

Carbon tetrachloride 
BromodlehIoromethane 
1.2-0 lehloronronane 
Trans-1.3-0iehloronropene 

Trichloroathsnfl 

SURROGATE RECOVERIES: 
601 

Bromoch I oromethane 
Dibromochloroirethans. 
t . 1 . 2 - T r l c h l o r o e t h a n « 
c i s - 1 . 3 - 0 l c h t o r o p r o n e n e 

2-Bromo-l-Chloropropane 
1,4-0Ichlorobutane • 
4-Bromofluorobenzene _ 

2-Ch I oroethy Winy I sthftr 
Bromoform 
1.1.2.2-Tetrachloroethane 
Tetrachloroethylene 

602 
a,a,a,-Trifluorotoluene 

Chlorobenzene 
1.3-0 iehlorohenzene 

1.2-0ichlorohenzene 
1.4-0iehlorohenzene 



VOA RESULTS 

LAB i KGKGSril ftuWt— 7*L> J 

CLIENT NAME 
SAMPLE ID 

EPA METHOD DATE: ' EPA METHOD OATE: S'fizk 
601 ANALYST: 602 ANALYST: &/ i 

INSTRUMENT: 1 NSTRUMENTĵ ^ 

COMPOUND CONCENTRATION ) COMPOUND CONCENTRATION 
(ug/L) (ug/L) 

Chloromethane 1 Ben2ene ' A ll) 
Bromomethane Toluene / T 
VInvl Chloride Ethyl benzene / 
Chloroethane Chlorobenzene / 
Methylene chloride 1.4-0Ichlorohenzene / 
Tr feh1orof1uoromethane 1.3-0lehlorohenzene / 
1. 1 -0 Ich1oroethene 1.2-0Iehlorohenzene / 
1.1-0Iehloroethane P-Xvlene / | 
Trans-1.2-0Iehloroethene M-Xylene 1 j 
Chloroform 0-Xvlene W i 
1.2-0Iehloroethane ! 

1 

I 

SURROGATE RECOVERIES: 
601 
Bromochioromethane M1 u 

1.1.1-Trlehloroethane 
! 
1 

I 

SURROGATE RECOVERIES: 
601 
Bromochioromethane M1 u 

Carhon tetrachloride 

! 
1 

I 

SURROGATE RECOVERIES: 
601 
Bromochioromethane M1 u 

BromodIeh1oromethane 

! 
1 

I 

SURROGATE RECOVERIES: 
601 
Bromochioromethane M1 u 

1.2-0 Iehloronronane 

! 
1 

I 

SURROGATE RECOVERIES: 
601 
Bromochioromethane M1 u 

Trans-1.3-0Iehloropropene 

! 
1 

I 

SURROGATE RECOVERIES: 
601 
Bromochioromethane M1 u 

Trichloroethene 

! 
1 

I 

SURROGATE RECOVERIES: 
601 
Bromochioromethane M1 u 

0 ibromoch1oromethane 2-Bromo-l-Chloropropane , „ 
1.1.2-TrIchloroethane . 1r 4-0Ich1orohutane . „ 

4-Sromof 1 uorobenzene ... , 
2-Ch1oroethyIvinvi ether 
Bromoform 602 

a Ta ra f-TrIfluorotoluene „„_.„, 1.1.2.2-Tetrachloroethane 
602 

a Ta ra f-TrIfluorotoluene „„_.„, 
Tetraeh1oroethy1ene 
Chlorobenzene 
1.3-0Iehlorohenzene 
1.2-0 lehloroben2ene 
1.4-0 Iehlorohenzene 
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DAILY QUALITY CONTROL 
RAS X u e 

OATE: 5 - (3 . -86 
SPIKED 

VALUE Analyztd 
Valua 

* Analyztd 
V a l . . * 

i 
$ i 

Raeeva^u 

INSTRUMENT 13. 
I i 

(a i O i 

COMPOUMJ 

12.0 1 1 1 

L ! 
TEST 
METHOD COMPOUMJ 

12.0 1 1 1 QS 

EPA 601 EPA WP 4*3 CONC. 2 

12.0 1 1 1 QS 

2 . 0 q<T 

1 .4 2 . i I S*o 

2 . S 2.ft 1 o g 1 

2.0 7. . *i » . 5 
i 
1 

2 .9 Z.a \o3 i a * 

2 . « M.f 1 i73> 

7.9 i 
i 

1 .« 1 .-I IOC* 

EPA 602 EPA - WP 879 C0N5.1 

50 .7 -2 1 •« 

P 

' 3 o . 1 

i 

! 

Tolumnm 4.1 H . 7 t i s" 

E t h y l hanran* 11.5 0 1 V i 
P«Xy1 ana 19.1 1 0 8 ^^BQ \ 

4 J . S U O . 1 94 M 1 . 5 i o © ! 

O-Xv1mnm 10.8 I 1 • \ l o S u . s ! \t s 

EPA 608 (ug/g) 
5 § . 7 

Aroclor 12S0 Jfi.fl.. ., i 

1 — **rX**yJj.» ^t -X. 



DAILY QUALITY CONTROL 
RAS GC LA8 

OATE:. 
s"- »1 - 8 S 

SPIKED 
VALUE 

(I,Q/L) 
Analyzed 
Vafua 

% Analyzed 
Val..* 

i 
% i 

Raeov«r« 

* s a a * a s a a 

TEST 
METHOD 

INSTRUMENT D D . .. & 1 s." i 

* s a a * a s a a 

TEST 
METHOD COMPOUND 

12.0 

• • • • • • • a m a u • • M M a a m • a r a a a 

i 

• • M S M M I l a a a a a a a i i a i 

EPA 601 EPA WP 483 CON:. 2 

Chloroform 12.0 

• • • • • • • a m a u • • M M a a m • a r a a a 

i 

• • M S M M I l a a a a a a a i i a i 

2.0 

1.1. 1»Tr lehloroa+hatia 1 .4 

2.8 
1 

2.0 1 

Tr loh 1 oroa+nana 2.9 
t 

2.8 #1 
2.9 1 

Tatraeh1orofthana 1.8 —1 
EPA 602 EPA - WP 879 C0N0.1 

Sanzana 10.7 t C o • t 

4.1 4 • o 

11.3 <K • I IO- M q° ! 
P-Xvl«na 10.1 i ft • fa 

M-Xvlana 42.8 <=io M L . 3 

O-Xvlana 10.8 <\<\ U . U i >q 

EPA 608 

Aroclor 124? 

(ug/g) 

- Aroglor 1280 ft....... i 



VOA RESULTS 

I 

LAS i - 5 r ^ ^ A c ^ 
CLIENT NAME 
SAMPLE ID 

EPA METHOD DATE: ! EPA METHOO D A T E : * / ' ^ 
601 ANALYST: 602 ANALYST: # 0 j 

1NSTRUMENT: 1 NSTRUMENT:}4, M 

COMPOUND CONCENTRATION j COMPOUND CONCENTRATION 
(ug /L ) (ug /L ) 

Chloromethane 1 Benzene t ll) 
Bromomethane i Tol nana / " V 
Vinvl .Ch l o r Ida Ethyl benzene / 
Chloroa+hana Chlorobenzene / 
Methylene eh 1OPide 1 .4-0 Iehlorohenzene / 
T P Teh 1orof1uoromethane 1 .3 -0 Ich lorohenzene / 
1.1 - 0 Ich loroethene 1 .2 -0 iehlorohenzene / 
1 .1 -0 leh loroethane P-Xvlena / 
T rans -1 .2 -OJeh loroe thene M-Xylene ft// 
Chloroform 0-Xy lane ^ 1 

t . 2 -0 leh lo roe thane 

SURROGATE RECOVERIES: 
601 

Bromochioromethane _ „ . . . 

1 . 1 .1 -T r leh lo roe thane 

SURROGATE RECOVERIES: 
601 

Bromochioromethane _ „ . . . 

Carbon t e t r a e h l o r fde 

SURROGATE RECOVERIES: 
601 

Bromochioromethane _ „ . . . 

Bromodleh1orome+hana 
SURROGATE RECOVERIES: 

601 
Bromochioromethane _ „ . . . 

1 .2 -0 Iehloronronane SURROGATE RECOVERIES: 
601 

Bromochioromethane _ „ . . . 
Trans-1 .3 -0 leh1oropropene 

SURROGATE RECOVERIES: 
601 

Bromochioromethane _ „ . . . T r ich lo roe thene 

SURROGATE RECOVERIES: 
601 

Bromochioromethane _ „ . . . 
0 ibromeeh1oromethane 2-firomo-1 -C h 1 oropropane mmmmmm 

1 .1 .2 -T r i eh lo roe thane 1 r 4 -0 Ichlorobutane 
c i s - 1 . 3 - 0 i e h l q r o D r o n e n e 4-Bromof 1 uorobenzene mmmmm 

2 -Ch le roe thv lv lnv I e ther 
602 

a r a r a r - T r i f l u o r o t o l u e n e ,„ 
Bromoform 602 

a r a r a r - T r i f l u o r o t o l u e n e ,„ 1 .1 .2 .2 -Te t raeh ioroe thane 
602 

a r a r a r - T r i f l u o r o t o l u e n e ,„ 
TatraehIoroethy1ene 
Chlorobenzene 
1.3-0 lehlorohenzene 
1 .2-0 Ichlorphenzene 
1 .4-0 ichlorohenzene 



VOA RESULTS 

LAB I 
CLIENT NAME 
SAMPLE 10 _ 

EPA METHOO 
601 

OATE: 
ANALYST: 
INSTRUMENT: 

EPA METHOO 
602 

m u i a a n u u s 

DATE: t h l * * 
ANALYST: U , 
I N S T R U M E N f r ^ ^ ^ 

COMPOUND CONCENTRATION 
(ug/L) 

COMPOUND CONCENTRATION 
(ug/L) 

Chloromsttiflnfl. Benzene 
Bromomethane T<3l^ana 

Vinyl Chloride Ethyl benzene 
Chloroethane Chlorohenzene 

MaThvlene chlor Ida 1.4-Qlchlorobenzene 
Tr feh I orof I uoromethane 1t2-PIchIorobenzene 

•l-QlchloroeThene 1.2-0 lehlorohenzene 

1il-QlchloroeThane P-Xvlene Trang-1.2-0 leh loroethene 

Chloroform Q-Xvlsne 
1 .2-0 Iehloroethane 
1 .1.1-TrlehIoroethane 
Carhon tetrachloride 

Bromod ichIoromethane 
1.2-0ichloronronane 
Trans-1.3-0Ichloronronene 

Trichloroethene. 

SURROGATE RECOVERIES: 
601 
Bromochioromethane _ 

Di bromochioromethane, 
I.1,2-Trichloroethane 
c is -1 .3-0 ichIoropropene 
2-Chloroethvlvinyl ether 

2-Bromo-t-̂ h I oropropane 
1,4-0 ich l orobutane ___ 
4-Bromofluorobenzene 

Bromoform 
1.1.2.2-Tetraehloroethane 
Tetrachloroethylene 

602 
a, a, a,-TrIfIuorotoIuene 

Chlorobenzene 

1i3-0ichIorobenzene 
1.2-0ichlorohenzene 
1 .4-0lehlorohenzene 



VOA RESULTS 

LAB # . 
CLIENT 
SAMPLE 

NAME 
10 _ 

EPA METHOD 
601 

DATE: 
ANALYST: 
INSTRUMENT: 

EPA METHOD 
602 

.mmmmumtaummstma 
D A T E J T / W 

ANALYST: ft*-
INSTRUMEW^jg 

COMPOUND CONCENTRATION 
<ug/L) 

COMPOUND CONCENTRATION 
(ug/L) 

Chlonrntrftiaiia. 
Brpmomflthana Toluene 
Vtnyl Chlorine Ethyl Hen29na 
Chlflrotrrhane Chlorohenzene 
Methylene eh lor Me 1.4-0lehlorohenzene 
Tr fehiQrofluoromathana 1.2-QlchlCTQbsnzana 
1.1-0lehloroethene 1.2-QichlQrQbanzana 
1 •l-QfchlCTQathana P-XyIene 
Trans-1 i2-Q Ich ICTQethflna M-XyIene 
Chlcrcforin Q-Xvlsna 
1.2-0Ichloroethane 
1il•1-Trichloroflthanfl 
Carhon tetrachlor ide 
BromodIchIoromethane 
1.2-0IchIoropropane 
Trans-1.3-0Ichloronropene 
Trlchioroathflna 
Oihromochloromethane 

SURROGATE RECOVERIES: 
601 
Bromochioromethane _ 

1.1.2-TrichiQrggthana 
cis-1.3-gichlQrnnmpeng 

2-8romo-1-Ch(oropropane 
t,4-DIchlorobutane 
4-Bromofluorobenzene 

2-Chloroethvlvinyl ether 
Bromoform 
1il.2^2-TstrachlpxQflthanfl 
TatraehIoroethyIene 

602 
a,a,a,-TrIfIuorotoIuene 

Chlorohenzene 

1•S-Qichlcrgbanzeng 
1.2-Qichlflrobgnzgng 
1.4-Q1chlorobenzene 



VOA RESULTS 

LAB i l<&£S<t p-,l/VH<-0?w i 

CLIENT NAME 
SAMPLE ID 

EPA METHOO OATE: \ EPA METHOO OATE: qWVt 
601 ANALYST: 602 ANALYST: :Lf . 

INSTRUMENT: INSTRUMEhlT^QjJ, 

COMPOUND CONCENTRATION j COMPOUND CONCENTRATION 
(ug/L) (ug/L) 

Benzene AJ Q 
To1uene / 

Vtnvl C h l o r i d e Ethy l benzene / 
Chloroethane 
Methylene c h l o r i d e 1 .4 -0 Ichlorohenzene / 
T r feh 1 orof luoromethane 1.3-0 Ichlorohenzene / 
1.1-0 leh1 oroethene 1.2-0ieh1orobenzene / 
1 .1 -0 leh loroethane P-Xv1 ana / 
T r a n s - 1 . 2 - 0 l e h l o r o e t h e n e M-Xvlene / / j 
Chloroform O-Xylene W 1 

1.2-0 Ichloroethane 

SURROGATE, RECOVERIES: 
601 

Bromochioromethane 

1 .1 .1 -Tr leh1oroethane 

SURROGATE, RECOVERIES: 
601 

Bromochioromethane 

Carhon t a t r a e h l o r Ida 

SURROGATE, RECOVERIES: 
601 

Bromochioromethane 

BromodIch1oromethane 
SURROGATE, RECOVERIES: 

601 
Bromochioromethane 

1.2-0 Iehloronronane SURROGATE, RECOVERIES: 
601 

Bromochioromethane 
T rans -1 .3 -0 leh lo ronronane 

SURROGATE, RECOVERIES: 
601 

Bromochioromethane 

SURROGATE, RECOVERIES: 
601 

Bromochioromethane 
0ihromoeh1oromethane 2-flrnmo-1-Ch 1 oropropane , . . . . „ . . 
1 .1 .2 -T r (ch lo roe thane 1,4-0Ieh1orohutane 
c fs -1 .3 -0 Ich1oropropene 4-Bromofluorobenzene . 
2 -Ch lo roe thv lv iny l e ther 

602 
a t a t a r - T r i f 1 uoroto 1 uene , _,..„. „,,,_, 

Bromoform 602 
a t a t a r - T r i f 1 uoroto 1 uene , _,..„. „,,,_, 1 .1 .2 .2 -Te t raeh loroe thane 

602 
a t a t a r - T r i f 1 uoroto 1 uene , _,..„. „,,,_, 

Tatraeh1oroethy1ene 
Chlorobenzene 
1.3-0 iehlorohenzene 
1.2-0 lehlorohenzene 
1.4-0 iehlorohenzene 



VOA RESULTS 

LAB i i > W i / 5 w -
CLIENT NAME i 
SAMPLE ID 

EPA METHOD DATE: \ EPA METHOD OATE:jr/7/$ 
601 ANALYST: 602 ANALYSTxQj A 

INSTRUMENT: INSTRUMENT^} 

COMPOUND CONCENTRATION j 
(ug /L ) 

COMPOUND CONCENTRATION 
(ug /L ) 

Ch 1oromethane Benzene *^V^f 
Bromomethane 
Vinyl C h l o r f d e Ethvl benzene / 
Chloroethane Chlorobenzene / 
Methylene c h l o r Ida 1 .4-0 lehlorohenzene / 
T r fehIorofluoromethane 1 .3-0 Ichlorohenzene / 
1 -1-0Ieh1oroethene 1 .2 -0 Ich lorohenzene / 
1 .1 -0 leh loroethane P-Xvlene / } 
T r a n s - 1 . 2 - 0 iehloroethene M-Xvlene Jl 
Chloroform 0-Xvlene ^ ' 
1 .2 -0 leh loroethane 

l 

1 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ . „ _ . „ 

1 . 1 . 1 - T r l e h l o r o e t h a n e 
l 

1 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ . „ _ . „ 

C arbon ta t raeh10 r Id a 

l 

1 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ . „ _ . „ 

Bromod tch1oromethane 

l 

1 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ . „ _ . „ 

1 .2-0 Iehloronronane 

l 

1 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ . „ _ . „ 
Trans-1 .3 -0 ieh foropropene 

l 

1 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ . „ _ . „ T r ich lo roe thene 

l 

1 

SURROGATE RECOVERIES: 
601 

Bromochioromethane „ . „ _ . „ 
D i h romoe h10 rome+h ana . : 2-firomo-1 -Chloropropane 
1 . 1 . 2 - T r ichloroethane 1 r 4-0 Ich lorobutane , 
c i s - 1 . 3 - 0 I c h l o r o n r o n e n e 4—BromofIuorobenzene 
2 - C h l o r o e t h v l v i n v l e ther 

602 
a r a r a r - T r i f I uoroto I uene _. _,„ 

Bromoform 602 
a r a r a r - T r i f I uoroto I uene _. _,„ 1 .1 .2 .2 -Te t raeh lo roe thane 

602 
a r a r a r - T r i f I uoroto I uene _. _,„ 

Tatraeh1oroethv1ene 
Chlorobenzene 
1 .3-0 lehlorohenzene 
1.2-0 iehlorohenzene 

_ _L^4_-0_ich lorohenzene 



VOA RESULTS 

LAB # 
CLIENT NAME 
SAMPLE 10 

EPA METHOO 
601 

DATEi 
ANALYST: 
INSTRUMENT: 

EPA METHOO 
602 

DATE: ij t-))d 
ANALYST: C< 
INSTRUMENT 

COMPOUND CONCENTRATION 
(ug/L) 

COMPOUND CONCENTRATION 
(ug/L) 

ChlQrQmatfiaoa. Benzene 

Sromomflthflne Toluene 

Vinyl Chloride Ethyl benzene 
Chloroethane Chlorobenzene 
Methyl ana chlorida 1.4-0Ich^lorohenzene 
Tr Ich I orof I uoroimrrhana U-g Ich I orobenzene 
1.1-0lehIoroethene 1.2-0IchIorobenzene 
IJ-Qtchloroathanfl P-Xvtene 
Trans-1.2-0lehIoroethene M-Xv'ene 

Chloroform Q-Xvlene 
1.2-0lehloroethane 
1.1.1-Trlehloroethane 
Carhon tatraehlor Ida 
BromodIchIoromethane 
1.2-0Ichloronronane 
Trans-1.3-0lehIoropropene 
TrlehIoroethene 

SURROGATE RECOVERIES: 
601 
BromochIoromethane _ 

0 ihromochIoromethane 
1.1.2-Trlentoroethane 

c i a-1.2-0ichloroprooana 
2-Chloroethvlvinvl ether 

2-̂ Bromo-1 -Chl oropropane 
1,4-0 Ich lorobutane j 
4-6romot luorobenzene 

Bromoform 
1.1.2.2-Tetrachloroethane 
TatraehIoroethyIene 

602 
a,a,a,-TrIfluorotoluene 

Chlorobenzene 
1.3-0 Ichlorohenzene 
1.2-0Ichlorohenzene 

1.4-0 IchIorobenzene 
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