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October 25, 1989 Director

Mr. Dave Boyer

0il Conservation Division
State Land Office Bldg.
P.0O. Box 2088

Santa Fe, NM 87504

Dear Mr. Boyer:

Enclosed for your information are copies of EPA's Comprehensive 1
Groundwater Monitoring Reports for the four Phillips Gas Plants ‘
~ Artisia, Eunice, Lee and Lusk. These reports have not been !
reviewed by the Hazardous Waste Program and are to be considered
as draft reports. At this time no further action is expected
on the reports to finalize them. ‘

If you have any questions, or need additional information
please call me at 827-0170.

Sincerely,

TV pae ]
.7:‘/"_\’_@ M\%
Suzanne Moore-Mayne

Water Resource Specialist II

Hazardous Waste Program

SMM/vga

Encl.

— ENVIRONMENTAL IMPROVEMENT DIVISION —
Harold Runnels Building
1190 St. Francis Dr.
Santa Fe, New Mexico 87503
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"%‘g PHILLIPS 66 NATURAL GAS COMPANY

A SUBSIDIARY OF PHILLIPS PETROLEUM 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 0il Conservation Division
P. 0. Box 2088

Santa Fe, New Mexico 87501

Dear Mr. Boyer: ””“3

et

Per your request, attached please find%@&h@éS%bf{fhe fourth quarter groundwater
monitoring analyses for the above referénced plants.

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

Very truly yours,
- Zoond]
mtod £ Z

Michael D. Ford
Environmental Analyst

MDF
Attachments
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——

e

CCiTAﬁZﬁ/ A e ~ .Ccfﬁ::[\ "/

New Mexico Health and Environment Bepantmans o

LT NPT }
EN i 80 ﬁ” 11 12Dennis Boyd
Secretary
MICHAEL J. BURKHART
Ceputy Secretary

RICHARD MITZELFELT
Oirector

September 13, 1989

William F. Ballard, Manager
Phillips Petroleum Company
12 A4 Phillips Bldg.
Bartlesville, OK 74004

RE: RCRA status Artesia, Eunice, Lee and Lusk Plants-
NMDO0O0709667, NMD0O0O0709634, NMDO0O0O709675, NMD0OO0O709659

Dear Mr. Ballard:

The New Mexico Environmental Improvement Division (NMEID),
accepts Phillips Petroleum Company's (Phillips') position
presented in their May 17, 1989 correspondence that the four
Phillips facilities in New Mexico, Artesia, Eunice, Lee and Lusk
are exempt from RCRA regulation based upon EPA's Regulatory
Determination of July 6, 1988 Federal Register. NMEID also
accepts Phillips' Certificate of No Hazardous Waste Activity
included in the May 17, 1989 correspondence.

NMEID's acceptance of Phillips' position does not remove Phillips
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.), if Phillips
transports, treats, stores or disposes of hazardous wastes in the
future. To the extent that Phillips generates hazardous wastes,
Phillips is subject to the generator requirements of HWMR-5.

If NMEID receives any new information that indicates that
Phillips has been or may be regulated under RCRA, enforcement
actions will be initiated. With NMEID's acceptance of Phillips'
position, compliance with the April 19, 1988 Compliance
Order/Schedule is determined to be resolved. However, Phillips
may still be subject to EPA enforcement actions. :

— ENVIRONMENTAL IMPROVEMENT DIVISION —
Harold Runneis Building

1190 St. Francis Dr.
Santa Fe, New Mexico 87503




Mr. Ballard
September 13, 1989
Page 2

A copy of EPA's response ta NMEID's request to provide an
interpretation of the oil and gas exemption in the July 6, 1988
Federal Register is enclosed for Phillips' information.

If you have any questions or need additional information, please
call me at (505) 827-2926.

Sincerely,
"{-* T .rQ,
q'fDTngjiAvawx S ber—.
Boyd Hamilton
Program Manager
Hazardous Waste Program

BH/SMM/smm
Fnel.
cr: Lynn Prince, FPA Region 6
Tracy Hughes, Office of General Counsel, EID

Knut Am, Phillips Petraoaleum Company
Reese B. Copeland, Phillips Petroleum Company
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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
"...s0lvents, scrubbing agents or other cleaning materials introduced

R
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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/1 when tested using the procedures for EP
toxicity.

If the waste generated during the periodic cleaning exceeds a concentra-
tion of 5.0 mg/1 for chromium, then the waste is hazardous waste. Phillips
claims the waste 1s tested in their certificate but they do not provide
enough information for a determination of the adequacy of the testing.
Should this 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 other
hand these conditions are not met, then the 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 reqgulated, 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 nhas in the 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




are segregated and di'sed of or treated separately !.1 combustion
wastes and otherwise meet the definition of a hazardous waste are regulated
under RCRA. This determination was made 1n 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 the proposed rule published 1n the Federal Register on April 17,
1989, for mining waste.

LY

“EPA has decided, however, that it is appropriate

to revise the proposed regulatory status of some
mixtures of nan-excluded 'characteristic' wastes and
Bevill wastes. In these instances, the mixture will
be considered a hazardous waste 1f 1t exhibits one
or more of tne same hazardoys characterisitcs that
are exhibited by the non-excluded waste. If the
mixture exhibits one or more hazardous characteristics
that are exnibited by the Bevill waste but not by
the 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 m1n1ng waste rule,
EPA's Office of General Counsel has assured the Region that the same idea
applies in the petroleum exclusion,

Clearly, if at any time the cooling tower cleaning waste meets the
definition of hazardous waste and 1t is mixed with the exempted waste,
the unit where mixing takes place is a regulated unit,

The interpretations of the exemption contained in this letter are cons1st-
ent with those of EPA's Office of General Counsel.

I woula suggest that EID review Philkip's analysis and all available
information to determine if the coolihg 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 1s/was placed in the surface impoundments
after 1980.

Although further 1nvestigation/evidence is required to conclusively
determine the regulatory status of these sites, 1 hope the information
provideda above will prove useful to your staff. If your staff has any
questions, please have them call Court Fesmire at (214) 655-6775.

Si ely, 1\
ADDED Yrn PAE
7O 3RD PAGE SINCE
Randall E. Brown, Chief It whAS SHOET ENOUGH.

RCRA Enforcement Branch

cc: Tracy Huges
Office of General Counsel
NMEID
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PHILLIPS PETROLEUM COMPANY
BARTLESVILLE, OKLAHOMA 74004 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 letter.

Obviously, it is Phillips's view that Mr. Derkic's
letter, read in conjunction with the matters contained in
Phillips' letter of May 17, 1989, and the attachments to it,
establishes that Phillips' facilities 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,

Attorney
1297 Adams Building
Bartlesville, 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 - Phillips Petroleum Company, Bartlesville, OK
Knut &m - Phillips Petroleum Company, Odessa, TX
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MARALYN BUDKE

Actng Secers,

e L2437
S ,u(i CABLA L. MUTH

Ceputy Secretar,
MICHAEL J. BURKHART
Ceputy Secretar,

RICHARD MITZELFELT
Director

June 15, 1989

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 am enclosing a copy of a letter to Julie Wanslow of our staff
from Dan Derkics, Chief, EPA Headquarters concerning the the oil
field RCRA exemption and clarifying the differences between gas
plant cooling tower wastes and cooling tower blaowdown. I
believe this will be useful to you in your determination of the
regulatory status of the four Phillips Petroleum Company
facilities as we requested in our June 8, 1989 letter.

If you have any questions or need additional information, please
feel free to contact me at (505) 827-2928.

Sincerely,
_ ‘@ﬂé L\am& fon/ _

Boyd Hamilton
Program Manager
Hazardous Waste Program

cc: Lynn Prince, EPA Region VI, 6H-HS
Mike Fitzpatrick, EPA Headquarters
Knut Am, Manager, Permian Basin Region,
Phillips Petroleum Company
Reese B. Copeland, Attorney for Phillips Petroleum Company
Tracy Hughes, Office of General Counsel, EID

Enclosure

BH/SMM/smm

— ENVIRONMENTAL IMPROVEMENT DIVISION —
Harold Runnels Building

1190 St. Francis Dr.
Santa Fe, New Mexico 87503
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QFFICE OF
SQOLID WASTE AND EMERGENCY R

Julie Wanslow
Hazardous Waste Section RE -
NMEID CElyen
1190 Saint Francis Street Ui

Santa Fe, N.M. 87503 iV 1

Dear Ms. Wanslow:

with Mike Fitzpatrick of my staff, we have prepared the
following explanations to clarify the boundaries of the oil
field RCRA exemption as discussed in the December 1987 EPA
Report to Congress (RTC) and given final definition in the July
1988 regulatory determination.

The scope of the exemption as defined in the RTC and
regulatory determination is based on the legislative history and
Sections 3001(b) (2) (A) and 8002{m) of RCRA. Using these sources
the Agency has identified three separate criteria to be used
when defining specific waste streams that are exempt.

These criteria are listed on pages II-18 and II-19 of the RTC
(enclosed.)

In regard to pipeline or gathering line-related wastes,
the following excerpts from the criteria in the RTC may prove
helpful:

"primary field operations encompass those activities

occurring at or near the well head, 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.... Waste generated by the transportation

process itself are not exempt because they are not

intrinsically associated with primary field operations....

Transportation for the o0il and gas industry may be for

short or long distances." [emphasis added].

According to the Manual of 0il and Gas Terms (sixth
edition) there are many terms in common usage within the
industry and applied to the various pipelines associated with
0il and gas nroduction and transportation (see enclosed
definition of "pipeline"). Feeder lines may or may not be
exempt depending on the point of custody transfer or other




site-specific factors relating to transportation from the
primary field operation as defined in the RTC. Although the
Agency used the term "gathering line" in the RTC in reference
to a generally small diameter pipe within a primary field
operation, the term "gathering line" itself should not be used
as the determining factor in defining the scope of the
exemption. Rather, the applicability of the criteria in the
RTC to the particular line in question should be used in
determining the scope of the exemption.

As for gas plant cooling tower wastes, the July 6, 1988,
regulatory determination identifies "cooling tower blowdown" as
exempt and "gas plant cooling tower cleaning wastes" as
non-exempt. The difference between the two is that blowdown is
comprised only of water, scale or other wastes generated by the
actual operation cf the cooling tower; whereas cleaning wastes
include any solvents, scrubbing agents or other cleaning
materials introduced 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. Since these
cleaning wastes can come from any cooling tower, they are not
intrinsically derived from primary field operations for natural
gas production. The determining factor for defining the
exemption is not the frequency with which the cooling tower is
blown down, either with or without cleaning agents, but whether
the resulting waste is solely derived from the normal operation
of the tower for natural gas production or from any added
cleaning materials.

I trust these explanations will enable you to better
determine the scope of the RCRA exemption as applied to the
specific waste streams within your jurisdiction. TIf you have
any further questions please contact Mike Fitzpatrick at
(202) 475-6783.

Sincerely,
Dan Derkics

Chief
Large Volume Waste Section

Enclosure

cc: Mike Fitzpatrick
Ivy Main, Office of General Counsel
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Displaced gas stance; generally at present the term NATURAL GASOLINE (g.v.) or

TransrorTATION Gas (g.v.) which has been displaced by the car- ConDENSATE (g.v.) is used. y o - ilation
rier in order to deliver Consumer Gas (g.v.) and which is delivered >:<.cq.oa=nn scparated, or “E:n._na. or identified by % _N.WM_ _N.
at a later time when capacity becomes available. See Asiatic Petroleum Corp. v. United States, 183 F. Supp- .

0.&G.R. 841 (Customs Court 1959).

Disposal well

A well employed for the reinjection of salt water produced with
oil into an underground formation.

Distillate fuel oil
A term subject to a variety of definitions. Sometimes the definition
is based on the method of production (distillation), but other defini-
tions are based on boiling range, viscosity, or use. See RESIDUAL

Disqualified transferor ! FUEL OIL. Most commonly the term is used in connection with diesel

For purposes of the Crube on. WiNDFaLL PROFIT Tax AcCT OF oil and the light fuel oils used for residential heating. See Hammond,
1980 (g.v.), this term means, with respect to any quarter, any person Metz, and Maugh, Energy and the Future 159 (1973). Distillates are
wheg (1) had qualified production for such quarter which exceeded classified in grades, called Number 1, 2, 3, 4, 5, and 6 fuels. The spe-
m:‘nqmo:.w independent producer amount for such quarter, or (2) cific gravity of fuel oils range from 0.92 to 0.99.

M»m :Mﬂw:ww:anﬁn:ani producer for such quarter. Internal Revenue As distinguished from residual fuel oils which are leftovers of re-
ode )

fining processes, distillate fuel oils are products of distillation and
are lighter. They are used for a variety of purposes, including diesel

Disrepute clause fuel and for space heating. Residual fuel oils are used under boilers
A clause said to be included in all Petromin contracts with foreign in ships and in power plants. See Zimmermann, Conservation in the
government oil purchasers which enables the Saudi government en- Production of Petroleum 85 (1957).
tity to terminate the contract if the Saudis couclude that the other
government acts in a manner which brings discredit to the Saudi Distribution line
government. Conant, “Government-to-Government Agreements,” A pipeline other than a GATHERING LINE (g.v.) or TRANSMISSION
Energy Law 1981, Seminar of the International Bar Association LNe (g.v.). 49 C.F.R. § 192.3 (1982). See Hamman v. Southwestern
Committee on Energy and Natural Resources at p. 8 (1981). Gas Pipeline, Inc., 721 F.2d 140, 78 O.&G.R. 552 (5th Cir. 1983)
See also, CoNCESSION. (concerned with classification of pipeline in order to determine
whether it was subject to regulation under the NaTURAL Gas PipE-
Dissolved gas drive LINE SAFETY Act (NGPSA) (g.v.).
* energy, derived from expansion of solution gas, used in the
proguction of oil. Syn.: Solution-gas expansion. Gas escapes from Distribution system
solution within the oil upon reduction of pressure and drives the oil “. . . [T]he mains which are provided primarily for distributing
from the reservoir into the well. This form of drive is characterized gas within a distribution area, together with land, structures, valves,

by rapidly declining pressure and an increasing amount of gas neces-
sary to produce a barrel of oil, with rapidly increasing gas- -oil ratios.
See also, RESERVOIR ENERGY.

regulators, services and measuring devices, including the mains for
transportation of gas from production plants or points of receipt lo-
cated within such distribution area to other points therein. The dis-
tribution system owned by companies having no transmission facili-

Distillate ‘ ties connected to such distribution system begins at the inlet side of
Liquid hydrocarbons, usually colorless and of high API gravity the distribution system equipment which meters or .qnwc_».nw the en-
(above 60 degrees), recovered from wet gas by a separator that con- try of gas into the distribution system and n:%. with .u:a includes
denses the liquid out of the gas. This is the older name for the sub- ) property on the customer’s premises. For companies which own both
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‘@ station

A location at which gas changes ownership, from one party to an-
1er, neither of which is the ultimate consumer. Also referred to as
1Y -GATE (g.v.) station, town border station. American Gas Asso-
tion Bureau of Siatistics. Glossary for the Gas Industry 26.

‘thering facilities
Pipe lines and other facilities used to collect gas from various wells
d bring it by separate and individual lines to a central point where
is delivered into a single line. In the Matter of Barnes Transporta-
m Co., 18 FP.C. 369, 7 O.&G.R. 1527 (1957).

| Eo‘m gas

The first taking or the first retaining of possession of gas for trans-
ission through a pipe line, after the severance of such gas, and after
¢ passage of such gas through any separator, drip, trap or meter
at may be located at or near the well. In the case of gas containing
isoline or liquid hydroca:bons that are removed or extracted in
_unmercial quantities at a plant by scrubbing, absorption, compres-
" m, or any similar process, the term means the first taking or the
st retaining of possession of such gas for transmission through a
pe line after such gas has passed through the outlet of such plant.
he act of collecting gas after it has been brought from the earth.
wurn Oil & Gas Co. v. [Federal Power Commi’n, 250 F.2d 61, 8
' &G.R. 365 (10th Cir. 1957), cert. denied, 355 U.S. 956, 8 O.&G.R.

13 (1958).

i

| theaing line
Pip®sed to transport oil or gas from the lease to the main pipe-
" ne in the area. In the case of ail, the lines run from lease tanks to a
" ntral pump station at the beginning of the main pipeline. In the
ase of gas, the flow is continuous from the well head to the ultimate
onsumer, since gas cannot be stored.

Gathering lines collect gas under fluctuating pressures ir_o—_ are
hen regulated by regulating stations before the gas is introduced
1to trunk or transmission lines. Smith v. Inland Gas & Oil Co., 14
V.W. R. 558, 4 O.&G.R. 937 (Sup. Ct. of Alberta 1955).

For purposes of regulation of a pipeline under the Natural G
Yipetine Safety Act, classification of the line as a gathering line, O.%
RIRUTION LINE (g.v.) or Transmission LINE (g.v.) may be of signifi-

AMNINU L AL Jo/

cance. See Hamman v. Southwestern Gas Pipeline, Inc., 721 F.2d
140 (5th Cir. 1983) (holding that the gathering line exception in the
Act must be restricted to those pipelines that connect a transmission
line to a gas well).

See also, PIPELINE.

Gathering station
A compressor station at which gas is gathered from wells by
means of suction because pressure is not sufficient to produce the
desired rate of flow into a transmission or distribution system.

Americz + Gas Association Bureau of Statistics, Glossary for the Gas
Industr; 26

Gathering system

The GATHERING LINEs (g.v.), pumps, auxiliary tanks (in the case
of oil), and other equipment used to move oil or gas from the well
site to the main pipeline for eventual delivery to the refinery or con-
sumer, as the case may be. In the case of gas, the gathering system
includes the processing plant (if »:3 in which the gas is prepared for
the market.

See also, COLLECTING SYSTEM; DISTRIBUTION SYSTEM.

Gathering tax

A tax laid on the process of gathering gas. The Gas Gathering Tax
of the State of Texas was declared unconstitutional in Michigan-
Wisconsin Pipe Line Co. v. Calvert, 347 U.S. 157 (1954), as a tax on
interstate commerce.

Gauge pressure
See PSIG.

Gauger

A person who measures the quantity and quality of oil and/or gas
produced.

Gauging a well

Measurement of such characteristics of a well as potential for pur-
poses of prorationing.




\ase-in crude

The share of Participa1ioN crupe (g.v.) which the host nation
“This
rovision, in effect, offers the governments an assured dump market
‘hile they develop their own crude outlets.” See “The Economics of
nergy and Natural Resource Pricing,” Committee Print, A Compi-
Lition of Reports and Hearings of the Ad Hoc Committee on the
Yomestic and International Monetary Effect of Energy and Other
{atural Resource Pricing, 1{ouse Committee on Banking, Currency
nd Housing, 94th Cong., 1st Sess. March 1975, at p. 100.
See also, BRIDGING crupE; Buypack oit; CONCESSION.

ay sell and which the operating oil company must accept.

ilippines National Oil Company (PNOC)

A owned oil company. See Chandler, “Current Developents
v Ol and Gas Law: The ASEAN Countries,” International Bar
'\ss'n, | Energy Law 1981 at p. 217.

ysical depletion

- See DePLETION.

ysical waste

Operational losses in the production of oil and gas. There are two
1ain divisions of loss of oil and gas, namely, surface loss and under-
round loss. Surface loss of oil is due principally to evaporation and
urface loss of gas is due principally to burning at field flares or
jowing into the atmosphere. Underground loss is due to failure to
:cover the maximum quantity which theoretically could be pro-
uce by dissipation of ; eservoir pressure.

“[T]he loss or destruction of oil or gas after recovery thereof such
s to prevent proper utilization and beneficial use thereof, and the

~ss of oil or gas prior to recovery thereof by isolation or entrap-
' 1ent, by migration; by premature release of natural gas from solut-
© yn in oil, or in any other manner such as to render impracticable the
ecovery of such oil or gas." 30 C.F.R. § 221.2(n)(1) (1980).
See also, WASTE.

AP

The PETROLEUM IMPORT ADIUSTMENT PROGRAM (g.v.)

Pick-up oil .
Oil which has escaped from a well or storage tank by overflow or
seepage recovered by a PICK-Up STATION (q.v.).

Pick-up station
A surface pit or other type of trap utilized to gather oil which has
escaped from a well or storage tank by overflow or seepage.

Pig
A scraping device for cleaning and testing petroleum and natural
gas pipelines.

Piled steel platform

A conventional drilling and production platform for offshore dril-
ling and production operations. A steel jacket enclosing conductor
piper s pinned to the sea bed by long steel piles and is surmounted
by a .:2el deck on which is located housing, a drilling rig, and other
installations.

Pincher Creek Decision
The decision of the Public Utilities Board of Alberta, pursuant to
an application under Section 9 of The Gas Utilities Act, relating to
charges and deductions to be allowed for processing costs in deter-
mining the value of gas for royalty purposes. See Rae, “Royalty
Clauses in Oil and Gas Leases,” 4 Alberta L. Rev. 323 at 346 (1965);
Muir, “Utilization of Alberta Gas,” 13 Alberta L. Rev. 64 (1975).

Pinch out

A trap formed by the &mwvvn»:_:oa or wedging out of a porous,
permeable rock between two layers of impervious rock.

PIP

PeTROLEUM INCENTIVES PROGRAM (g.v.).

Pipeline
A tube or system of tubes used for the transportation of oil or gas.
Types of oil pipelines include: lead lines, from pumping well to a
storage tank; flow lines, from flowing well to a storage tank; lease
lines, extending from the wells to lease tanks; gathering lines, extend-
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ing from lease tanks to a central accumulation point; feeder lines,
extending from leases (o trunk lines; and trunk lines, extending from
a producing area (o refineries or terminals.

In the case of gas, the 3ATHERING sysTEM (gq.v. van__<n8 the gas to
the main pipeline which takes the gas directly to the distributor at
the place of consumption.

‘Static capacity of a pipeline is calculated by multiplying the square
of the pipe diameter (in inches) by .0009714 to give barrels of oil per
lineal foot or by multiplying the square of pipe diameter (in inches)
by .005454 to give cubic feet of gas per lineal foot. The quantity
passing through the line in a given period will depend on initial pres-
sure, flow characteristics, ground elevation, density, aa__<2< pres-
sure, and the booster stations employed.

a detailed analysis of the pipeline industry see Wolbert, U S.
9.5 Lines(1979). “Today there are over 227,000 miles of operat-
ing crude and products lines (including gathering lines) in the United
States, exceeding by nearly 40 percent the total miles of mainline
ratlroad right-of-way.” Id. at 26.

For a detailed examination of the history of pipeline regulation
and an order prescribing new criteria for the derivation of maximum
permissible rates of retnrn, see Williams Pipe Line Co., 23 F.P.S.
5-685 (F.E.R.C. Opinion No. 154, Nov. 30, 1982).

See also the following:

Pierce, “Reconsidering the Roles of Regulation and Competition
in the Natural Gas _za:m:v\.: 97 Harv. L. Rev. 345 (1983) (arguing
that the natural gas market would function more efficiently if Con-
‘gress deregulated gas pipeline companies and required them to com-
pete against one another);

Malet, “Qil Pipelines as Common Carriers: Issues of Form and
Substance,” 20 Houston L. Rev. 801 (1983);

.::. “Access to Submarine Pipelines and Tariffs: The Legal
Framework,” {1982] | OGLTR;

Adams and Brock, “Deregulation or Divestiture: The Case of Pe-
troleum Pipelines,” 19 Wuke Forest L. Rev. 705 (1983) (a detailed
argument for requiring divestiture of pipeline ownership by inte-
grated oil companies);

Mitchell (ed)), Oil Pipelines and Public Policy A>Bn:ow= Enter-
prise Institute, 1979), discussing proposals for industry reform and
reorganization.

See also, AGREEMENT ON PRINCIPLES; ALASKA NATURAL Gas PipE
1ne Financing Act; ANGTA; ANGTS; Bic Incu Pipering; Dis-
rripuTION LINg; Frow Ling; Gatuering Ling; Heenurn Act; HiGu-
VoLuME SysTEM; Hinsuaw PipELINE; INDEPENDENT PIPELINE; INTER-

AIVIVU 1 H c40
MEDIATE-VOLUME SysteEM; LiNe Loss; Line Pack Gas; LitTie Big
Incn PreeLINE; Loor; Looring; Loor Lines; Low-VOLUME SYSTEM;
MANDATORY CONTRACT CARRIAGE; Motier Hussarp CASE; MiNL
MUM TeNDER; NATURAL Gas PipELINE Sarery Act (NGPSA);
NorTHeRN Tier PipELINE Co.; PArTiAL LooPING; PiPELINE CONSENT
DEecrEE OF 1941; PrRUDENT PIPELINE STANDARD; QuaLITY BANK; SER-
viceé LiNg; TapuLiNg; Taps AGREEMENT; THrouGHPUT AND DEFL
CIENCY AGREEMENT; TRANS-ALASKA PIPELINE AUTHORIZATION ACT;
TrANSIT PIPELINE TREATY; TRANsMissioN LiNg; TRANSMISSION Sys.
TEM; Trunk LiNg; TuRNED INTO THE LINE; UNCONNECTED WELL;
UnpiviDep INTEResT PIPELINE; Y AMBURG-URENGO! PIPELINE.

Pipeline consent decree of 1941

The agreement entered into by the Department of Justice, 20 ma-
jor oil companies, and 59 pipeline companies mzvc_w::m that divi-
dends paid by the pipeline companies to their shipper-owners would
not be unlawful rebates if they did not exceed 7 percent of the Inter-
state Commerce Commission’s valuation of the pipelines’ properties.
Since the dividend limit was based on valuation rather than on eq-
uity in the pipelines, debt capital has been resorted to for much of
the cost of constructing pipelines, thus leading to a high rate of re-
turn on equity capital. See Report to the Congress by the Comptrol-
ler General, Petroleum Pipeline Rates and Competition 14 (July 13,
1979). Debt financing of construction costs has been facilitated by
THROUGHPUT AND DEFICIENCY AGREEMENTS (g.v.). The result has
been debt-equity of 90:10 or higher.

For a discussion of this decree see Adams and Brock, “Deregula.
tion or Divestiture: The Case of Petroleum Pipelines,” 19 Wake For
est L. Rev. 705 at 729 (1983).

Pipeline gas
A term used to describe gas which has sufficient pressure to ente:
the high pressure lines of the purchaser for distribution to its cus
tomers without further compression and which is sufficiently dry sc
that the liquid hydrocarbons therefrom will not drop out in th
transmission lines. Greenshields v. Warren Petroleum Corp., 24!

F.2d 61, 8 O.&G.R. 937 (10th Cir. 1957), cert. denied, 355 U.S. 90’
(1957).
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and for shutting in wells producing from a gas cap, called Gas cap -

Artowant i (g.v.).

It was held in Tidewater Oil Co. v. United States, 339 F.2d 633
- 21 D.%.Q. x 695 (Ct. Cl. 1964), that the transferor did not have m:.
economic interest in the oil produced by the transferee of a salt-
water shut-in allowable and hence the transferee and not the trans-
.Q.n—qucq was entitled 1o the depletion allowance on the oil produced. See
m :oMM_”:o: on Transferred Allowables,” 14 0.&G Tax Q 133
Marlin Oil Corp. v. Corporation Comm’n, 562 P.2d 851, 58
O.&G.R. 225 (Okla. 1977), sustained the power of the Commission
S.vS.nQ correlative rights by ordering the transfer to a new well
drilled on a spacing unit the accumulated underages of a prior well
o@ unit which were due partly to the failure of the purchaser to
take sufficient gas from the well but due largely to the inability of
the prior well to produce its full allowable.

See “Transferred Allowables and Substitute Royalties,” 5
0.4G. .N.nk Q. 59 (1956). For discussion of subject with reference
to Louisiana law, see Hussey, “Conservation Developments of the
Year,” 4 LS.U. Min. L. Inst. 148 at 161-165 (1956).

Sce also, Fiuid NJIECTION weL1; OBSERVATION WELL; SUBSTITUTE
ROYALTY; UNIT SURPLUS WELL.

Transfer rule

The rule designed to prevent proliferation of the so-called indepen-
| aw.: producers exemption in Section 613A of the Internal Revenue
7 Code. Under this exemption, independent producers continued to be
entitled to percentage depletion on a limited quantity of oil. The

.:‘n_, rule provides that (with limited exceptions) when an interest
in and gas in proved oil and gas property is transferred, the inde-
pendent producers excmption will not apply to the transferee with
respect to oil or gas produced from that property. See Linden, “An
Analysis of the ‘Transfer Rule’ of the Proposed Regs. on Oil and
Gas Depletion,” 45 J. Taxation 112 (1976).

7 See also, DEPLETION, PERCENTAGE.

,

|

" Transition zone

An area where the wells produce both free oil and free gas. Union
Texas Petroleum v. Corporation Comm’n, 651 P.2d 652 at 665
(Okla. 1981) (dissenting opinion).

MIVINC 1 75y )

Transit Pipeline Treaty
The Agreement Between the Government of the United States of
America and the Government of Canada Concerning Transit Pipe-
lines, 28 U.S.T. 7449, T.1LA.S. No. 8720.
See also, AGREEMENT ON PRINCIPLES; PIPELINE.

Transmission line
A pipe line extending from a producing area to a refinery or termi-

nal. Syn.: TRUNK LINE.
See also, DISTRIBUTION LINE; GATHERING LINE; PIPELINE.

Transmission system

_«_ . . the land, structures, mains, valves, meters, boosters, regula-
tors, tanks, compressors, and their driving units and appurtenances,
and other equipment used primarily for transmitting gas from a pro-
duction plant, delivery point of purchased gas, gathering system,
storage area, or other wholesale source of gas to one or more distri-
bution areas. The transmission system begins at the outlet side of the
valve at the connection to the last equipment in a manufactured gas
plant, the connection to gathering lines or delivery point of pur-
chased gas, and includes the equipment at such connection that is
used to bring the gas to transmission pressure, and ends at the outlet
side of the equipment which meters or regulates the entry of gas into
the distribution system or into a storage area. It does not include
storage land or structures.” 18 C.F.R. Part 201, Definitions 26B

(1980).

Transportation costs

The costs of transporting oil or gas to a market. The operator of a
_lease upon gaining production will seek to secure a pipe line connec-
tion at the well or lease and to make delivery of the oil or gas at such
pipeline connection to the purchaser of the oil or gas. Prior to the
extension of pipe lines to the lease by a purchaser, the operator of
the well or lease may find it necessary to transport the product to a
distant pipe line connection or to a railroad or refinery by truck or

by his own pipe line.

The lessor is entitled to a royalty free and clear of costs at the
wellhead; if the product cannot be disposed of at the wellhead to a
purchaser, then the lessor must normally share in the expenses of
transporting the product to market. Molter v. Lewis, 156 Kan. 544,
134 P.2d 404 (1943); Treamise §§ 645-645.3. An occasional lease
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Trespass

Sce Bap FAITH TRESPASSER; GEOPHYSICAL TRESPASS; GOOD FAITH
TRESPASSER; SUBSURFACE TRESPASS.

Tribal lands

X See INDIAN LANDS.
i

| .
~ Trip tank
A small calibrated tank used to measure the volume of drilling
fluid required to fill the hole while pulling pipe from a well. Alberta
Energy Resources Conservation Board, Inquiry Report 78-8, page 9

‘n 9, 1978).

Truman proclamation

The Proclamation of September 1945 by President Truman claim-
ing for the United States the natural resources of the subsoil and sea-
bed of the continental shelf beneath the high seas but contiguous to
the coasts of the Unit::d States as appertaining to the United States,

| subject to its jurisdic:ion and control. United States Department of
! State Bulletin, No. 327(Sept. 30, 1945), p. 485.
See also, OUTER CONTINENTAL SHELF.

Trunk line

A pipe line for the transportation of oil or gas from producing ar-
eas to refineries or terminals. Syn.: TRANSMISSION LINE.

qn

See LANDOWNERS’ ROYALTY POOL; ROYALTY TRUST.

Tubing
A string of pipe set into a well through which oil is produced.
Syn.: O1L STRING.

Tubing a well
Setting and sealing into the well a string of pipe, called tubing, af-
ter perforations have been made in the casing or the well has been
driiled to the desired total depth. The oil or gas is produced through
the tubing which may have screens at the level of the producing stra-
tum to strain out sand and other foreign matter.

ANNOTATED 920

Tubing pressure
See SHUT-IN PRESSURE.

Tubular goods
Well casing and tubing, drill pipe, standard pipe, line pipe, etc.

Turbodrilling

A method of drilling wells in which “the bit is turned not by rota-
tion of the drill string, as in rotary drilling, but by a downhole tur-
bine, driven by the fluid pumped down through the driil stem. The
turbodrill can thus be thought of as using a hydraulic transmission
system that gets power to the bottom of the hole in contrast to the
rotary drilling system’s dependence on mechanical transmission.”
Campbell, The Economics of Soviet Oil and Gas 108 (1968). For a
discussion of the development and use of this method of drilling see
Id. at 108-120.

See also, CABLE TOOL DRILLING; wo;: DRILLING.

Turkish National Petroleum Co. (TPAO)

For a discussion of this company see Shwadran, The Middle East,
Oil and the Great Powers 491 (3d ed. revised and enlarged, 1973).

Turned into the line
A pipeline has begun to run oil from field tanks into which a
well’s production first goes, so that the well’s production is being
marketed. Ball, Ball, and Turner, This Fascinating Oil Business 109
(2d ed. 1965).

Turning to the right
A colloguialism for actual drilling of a well. Peterson, “Extensions
and Suspensions of Federal Oil and Gas Leases.” Rocky Mr. Min. L
Fdn. Inst. on The Overthrust Belt—Oil and Gas Legal and Land Is
sues 12-1 at 12-7 (1980).

Turnkey contract

A contract in which an independent drilling contractor undertake
to furnish all materials and labor and to do all the work required t
complete a well in a workmanlike manner, place it on productior




1. Exempt wastes must be associated with measures (1) to locate o0i]
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.>

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 0il 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 oil, natural gas,
or geothermal energy are subject to exemption. Primary field
operations encompass production-related activities but net
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
0il 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.

S Thus, wastes assoclated with such processes as o1l refining, petrocremical-related
manufacturing, or electricity generation are not exempt because those prccesses do not occur at the
primary field operations.

' 11-18




Primary field operations may encompass the primary, secondary, and
tertiary production of oil or gas. Wastes generated by 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 [I-1 presents definitions of exempted
wastes as defined by EPA for the purposes of this study. Note that this
is a partial list only. Although it 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
expioration, 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.

Fstimating Volumes of Drillina Fluids and Cuttinas

~ EPA considered several different methodologies for détermining volume
estimates for produced water and drilling fluid.

I1-19
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Randall E. Brown
Chief, Enforcement Branch C
U.S. EPA Region VI, 6H-C T
1445 Ross Avenue, Suite 1200
Dallas, TX 75202

Dear Mr. Brown:

The New Mexico Hazardous Waste Program is requesting an EPA
interpretation of the July 6, 1988 Federal Register because the
interpretation rendered will, or at least could, affect all
states within Region VI. This interpretation is requested by
June 30, 1989 in order for the state to determine if the
facilities which raised the issue, are or are not in violation of
a state issued compliance order. It should be noted that these
facilities were required by the 1984 EPA consent agreements to
submit to the state RCRA closure plans for 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 0il
Conservatlon Division to close the surface impoundments (RCRA
Shiibe) an sulal o wazts disposal uwnlta.

— ENVIRONMENTAL IMPROVEMENT DIVISION —
Harold Runnels Building

1190 St. Francis Dr.
Santa Fe, New Mexico 87503
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Page 2

As a result of this meeting Phillips was asked to provide a
letter stating their position and a statement of their past
activities at the surface impoundments (RCRA units). We have
received their information and are forwarding it to you with this
letter.

At the time of the meeting with Phillips the Hazardous Waste
Program's position was that the chromium waste that was being
regulated under RCRA was the result of gas plant cooling tower
cleaning wastes and therefore would not be exempt. Staff has had
several conversations with Mike Fitzpatrick with U.S. EPA
Headquarters (contact person for the o0il and gas exemption), both
before and after the meeting with Phillips. Prior to the May 1,
1989 meeting our staff's understanding of the July 6, 1988
Federal Register, the Report to Congress, and conversations with
Mike Fitzpatrick was that cooling tower blowdown was a material
that had not been altered by any additives or cleaning agents and
that gas plant cooling tower cleaning wastes were cooling tower
blowdown that had been altered by the addition of cleaning agents
such as solvents or chromium.

Upon further conversations with Mike Fitzpatrick after the
meeting with Phillips, and after explaining the process Phillips
uses at the gas plant cocling towers, it seems that cooling tower
blowdown can have additives in it which enable the gas plant to
operate. If the plant is shut down for cleaning or for cleaning
agents to be added to the cooling tower water, then those wastes
generated from the cleaning process would be considered gas plant
cooling tower cleaning wastes.

Staff has reviewed the information packet provided by Phillips
which includes the discussion explaining their position and the
Certificate of No Hazardous Waste Activity. At this time EID
believes that the chromium in the impoundments is exempt from
RCRA and therefore the four Phillips facilities Artesia, Eunice,
Lee and Lusk are not regulated under RCRA.

We believe this is an extremely important issue. If gas plant
cooling tower cleaning wastes includes cooling tower blowdown
with hazardous constituent additives, then several hundred
additional facilities would potentially be added to the RCRA
svystem in New Mexico. If however these gas plants are exempt
then several hundred facilities are potentially not being
requlated for the presence of possible EP Tox levels of chromium
in their surface impaoundnents.
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Should you have any questions, please feel free to contact me at
(505) 827-2928.

Sincerely,

‘%s@ \S‘QW'\&\@J

Boyd Hamilton
Program Manager
Hazardous Waste Program

cc: Lynn Prince, EPA Region IV, 6H-HS
Mike Fitzpatrick, EPA Headquarters
Knut Am, Manager, Permian Basin Region,
Phillips Petroleum Company
Reese B. Copeland, Attorney for Phillips Petroleum Company
Tracy Hughes, Office of General Counsel, EID

Enclosures

BH/SMM/smm




PHILLIPS PETROLEUM COMPANY

May 17, 1989

LECEIVEL

221989
Mr. Boyd Hamilton RAY
Program Manager oL 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 in Santa Fe, between
yourself, your staff and Phillips Petroleum Company (Phillips)
representatives, you requested that Phillips furnish you a
written statement of its position concerning the status of the
above-referenced facilities, given the EPA's Regulatory
Determination of June 29, 1988 (RD); the earlier Consent
Agreement and Final Order's pertaining to the facilities entered
in 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 facilities.

Phillips has reviewed the matter internally. Its
position is that under the RD (Attachment I), cooling tower
blowdown is expressly declared to be within the category of
wastes exempted from regulation as Subtitle 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 ITI,
Certificate No Hazardous Waste Activity Cooling Tower Usage,
Artesia, Eunice, Lee and Lusk Gas Plants). Therefore, none of
the surface impoundments are RCRA units, nor are they subject to
regulation by the EID, but rather are solid waste disposal
facilities subject to the jurisdiction of the OCD.
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The Consent Agreement and Final Orders (Order)
applicable to their respective plants (Attachments III, IV, V,
and VI), do not alter this result. Each order recites that its
effects are limited to that particular proceeding and that
neither the findings of fact nor conclusions of law may be used
for any other purpose or in any other proceedings except for the
purposes of computing penalties for any alleged violations which
represent a continuation or repetition of alleged violations '
contained in the findings of fact and conclusions of law in each
Order. Thus, any future violation, even- -if a continuation or
repetition, would need to be proved up independently of the Order
and the recited findings of fact and conclusions of law, and all
facts, including jurisdictional facts, would have to be proved up
without recourse to the Order.

The Order pertaining to Lusk recites that it is
specifically understood by EPA that Respondent (Phillips) is in
the process of seeking to obtain closure approval for this
facility from the State of New Mexico. The Orders pertaining to
Artesia, Lee and Eunice, each recite that Phillips has submitted
a closure plan and a post-closure plan to EPA and the State of
New Mexico. These statements of fact 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 limited 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, in late August or early September 1984. Thus, interim
status closure was New Mexico's responsibility, not EPA's., If
anything, these recitations imply an approval by EPA of the
interim status closure and post-closure plans which were
submitted by Phillips, (see letter dated February 15, 1984, to
Frank Collis from William H. Taylor, Jr., Attachment VII,
concerning the Lusk Plant).

Finally, Phillips' position is that the record reflects
it effected closure in conformity with the interim status closure
plans submitted. Thus, any obligations which might be improperly
inferred from these factual recitations have been discharged.

Phillips has submitted the groundwater monitoring data
gathered at these plants over the past year to OCD in order to
close the impoundments at all four plants with such groundwater
cleanup as is appropriate. It appears that groundwater cleanup
will be required at Lee and perhaps Eunice plants. The cleanup
does not appear to be required because of disposal activity
connected to the surface impoundment at either plant.
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It is Phillips' understanding that you desire this
written statement of Phillips' position in order to submit it
with a write-up of your own position to Region VI of EPA to
obtain EPA's view of the status of these facilities 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. It is Phillips' view that
the matter is so clear on its face that no interpretation by EPA
is necessary, but Phillips is willing to cooperate in seeking it.
Phillips does not. agree that it will accept without_further
Iesort to the courts or other legal process a determination by
‘EPA that these surface 1mpoundments are subject to Subtitle C
regulation under RCRA. It is Phillips' understanding that you
‘will furnish it a complete copy of the submittal when it is
forwarded to EPA.

Phillips' position, summarized above, is discussed
below in greater detail with respect to the development of the
RD,

The Report to Congress (Report), compiled in response
to Section 8002(m) of the Resource Conservation and Recovery Act
(RCRA), 42 USC 6982(m) was submitted in December of 1987. EPA, in
a Pederal Register Notice, advised the public of the availability
of the Report and especially invited public comment on the scope
of the exemption as stated in the Report, as well as another
subject not relevant to this discussion. 53 F.R. 8l.

The Report presented EPA's tentative definition of the
scope of the exemption for oil and gas drilling fluids, produced
waters and other wastes associated with the exploration,
development or production of crude o0il or natural gas.
(II-16-II-19).

The Report tentatively concluded that the "other wastes
associated”" meant that the wastes must be intrinsically derived
from "primary field operations associated with the exploration,
development or production of crude oil or natural gas”", and that
primary field operations, with respect to natural gas production,
were 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. The Report also tentatively concluded inter alia that
exempt wastes must be associated with measures to remove
impurities from oil or gas, provided this was an integral part of
primary field operations. (Ibid.)

Table II-1 of the Report contained a partial list of
exempt and non-exempt wastes. Neither cooling tower blowdown nor
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gas plant cooling tower cleaning wastes are mentioned in either
list.

Volume III of the Report, in its Glossary of Terms,
contains the following definitions:

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

Cooling Tower: A structure in which air contact is used to
cool a stream of water that has been heated
by circulating through a system. The air
flows counter- or cross-currently to the
water.

Gas Plant: An installation in which natural gas is
processed to prepare it for sale to consumers.
A gas plant separates desirable hydrocarbon
components from impurities in natural gas.

Many members of the o0il and gas industry accepted EPA's
invitation to comment on the scope of the exemption, as did State
and Federal authorities, the environmental community and numerous
individuals.

Among the submissions available to and presumably
relied upon by EPA in issuing the subsequent RD is a document
titled "Production Waters Associated With The Production,
Processing, Transmission and Storage of Natural Gas: A
Literature Survey" which EPA characterized as technical support
material in the administrative record for the RD (Certified List
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-88-0OGRA-S50528).

This document gives a detailed description of the
waters generated from gas processing including cooling tower
blowdown. It is noted in the discussion of the chemical
composition of such waters that they typically contain chromium,
zinc, and phosphate as corrosion inhibitors, and that chlorines
and small concentrations of biocides may be added to these waters.
(SO528 pp. 5-69 - 5-76).

Among comments the Agency received on the scope of the
exemption, the Gas Processors Association urged that all gas
related associated wastes, such as contaminated glycol, iron
sponge, and amines should be exempt from federal regulations.
The Agency, in its 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-S0707 p. 24).




Mr. Boyd Hamilton -5- May 17, 1989

The Interstate Natural Gas Association urged that all
wastes generated by natural gas treatment and processing
operations should be exempt. Waste iron sponge, glycol,
corrosion inhibitors and all other associated waste should be
exempt. The Agency acknowledged the comments and pointed out
that, as explained in the RD, certain types of gas treatment and
production associated wastes have remained exempt from RCRA
Subtitle C. (S0707 p. 27).

The Rocky Mountain 0il 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 in the RD. (S0707 p. 28).

The RD's list of exempt wastes lists cooling tower
blowdown, 53 FR 25454. It is submitted that the conclusion is
inescapable that on this record, cooling tower blowdown from gas
plants containing treating levels of corrosion inhibitor and
small concentrations of biocides is an exempt waste.

I certify, under penalty of law, that I have personally
examined and am familiar with the information submitted in the
foregoing five pages, and the attachments hereto, and based upon
my inquiry of those individuals immediately responsible for
obtaining the information, I believe the submitted information is
true, accurate and complete. I am aware that there are
significant penalties for submitting false information, including
the possibility of fine and imprisonment.

Very truly yours,
PHILLIPS PETROLEUM COMPANY
9
U Ao
Knut
g Manager,
' Permian Basin Region
4001 Penbrook
Odessa, Texas 79762

KA:RBC:am:535

Enclosures
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CERTIFICATE
NO HAZARDOUS WASTE ACTIVITY
COOLING TOWER USAGE
ARTESIA, EUNICE, LEE AND LUSK GAS PLANTS

At all 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 activity occurred
prior to the point at which gas is transferred from the plant to
a carrier for transport to market. Water in the towers is
continuously recirculated and evaporated, which causes total

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 total water volume in
the tower and then making up the blowdown volume with fresh
water; the process is 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 is also
periodically "shocked"™ with biocides to control algae and fungus
growth to enhance the corrosion inhibition within the system. It
should be noted the blowdown is normally shut in while biocides

are in use. The biocides are spent before blowdown is resumed.

Blowdown water typically has a high concentration of total

dissolved solids and chlorides. It will also contain the

Attachment II




&

-2-

treating level of chemicals used for corrosion inhibition. Both
chromate and non-chromate corrosion inhibitors 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 is presently shut down and has been for some time.

Cooling towers must be cleaned on a periodic basis for proper
operation (approximately once every five years). Cleaning
consists of removing the sludge from the basin and removing scale
from the cooling coil heads and laterals. Sludge is removed
manually or by vacuum truck for proper disposal. The cooling
coils and laterals 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 coil heads and laterals have not

been chemically cleaned in this 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 certify, under penalty of law, that I have personally examined
and am familiar with the information submitted in this
Certificate, and based upon my inquiry of those individuals
immediately responsible for obtaining the information, I believe
that the submitted information is true, accurate and complete.
am aware that there are siénificant'penalties for submitting
false information, including the possibility of fine and

imprisonment.

Dated: May 17, 1989.

)

Ud
Knut 2m
A""“Manager,
Permian Basin Region
PHILLIPS PETROLEUM COMPANY
4001 Penbrook

Odessa, Texas 79762

I




PHILLIPS PETROLEUM COMPANY
BARTLESVILLE, OKLAHOMA 74004 918 661-6600

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 its position with respect to the
cooling tower blowdown production waste exemption as it applies
to the above four plants. It is Phillips' 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.

It is Phillips' understanding that until the regulatory
determination is received, the NOV's previously issued concerning
the groundwater monitoring system will remain in abeyance.

You made it clear that if the EPA decides that the
plants contain regulated units, your agency will be vigorous with
respect to the groundwater monitoring program.

Phillips has agreed to furnish the statement of its
position, in writing, and will do so. However, it is Phillips’
position that the regulatory determination of EPA as published in
the Federal Register for July 6, 1988, 53 Fed. Reg. 25,446, is
clear on its face and requires no agency interpretation. 1In
fact, if the Agency were to conclude otherwise, it is Phillips'
position it 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,

*-«Q/z ( /3 /F/{/(éz c‘/(ﬂ

Reese B. Copeland

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

RBC:am:525




‘ : * — g GARREY CARRUTHERS
"> 1190 Frandh Orve "' _ Sov

Santa Fe. New Moxico 87503 f::; ﬁg@@ \ AT ;

Secfetary

APR 21 ES@AEL J. BURKHART
NEW MEXIQO . . Deputy Secretary
H GOLISERVATION DIV.
EMJHquNWR?gzﬁgl O SAA
April 4, 1983 CERTIFIEBD MAIL
RETURN RECEIPT REQUESTED
BNVIRONMENT
: CONTROL
Mr. William F. BaYlard, Manager
Phillips Petroleuh Company
12 A4 Phillips Building APR 101389

Bartlesville, 0K 74004

A oy - . -
VA

[

RE: Phillips Plants Artesia, Eunice, Lee, and Lusk
NMDOOC709667, NMDO0O0709675, NMDO0O0709659, NMD000709634

Dear Mr. Ballard:

A Compliance Order was issued to Phillips Petroleum Company
(Phillips) on April 19, 1988. The Compliance Order required

Phillips to install by May 1, 1988, an adequate groundwater
monitoring systen.

The Environmental Improvement Division (EID) of the New Mexico
Health and Environment Department has determined that the
groundwater monitoring systems are inadeqguate at the Artesia,
Eunice, Lee and Lusk facilities based upon a review of four
quarters of water elevation data and the site maps. Groundwaterx
flow directiong 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 groundwatexr flow
directions indicate that the upgradient wells at some of the
Phillips facilities may be affected by the facility.

In addition, EID has noted that Phillips is filtering the metals
samples. The New Mexico Hazardous Waste Section reqguires
analysis of total metals, not filtered 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 Phillipes' closure plans.

Turbidity values for most wells are in excess of the recommended
turbidity value of $ 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.

EGQUAL OFPPODRTUNITY EMPLOYER
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William F. Ballard
April 4, 1989
Page 2

EID requests that Phillips meet with EID staff as soon as
possible and provide in writing to EID within thirty (30) days

of receipt of this letter, Phillips' 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,

o) on
zézzgéttSItoﬂJ;hh’)

Program Manager
Hazardous Waste Program

BH/SMM/gmm

cc: Janie Hernandez, U.S. EPA - Region VI
Gary McCaslin, EID District IV
Tracy Hughes, HED
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ag PHILLIPS 66 NATURAL GAS COMPANY
A SUBSIDIARY OF PHILLIPS PETROLEUM 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 0il 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 referented plants.

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

Very truly yours,
kel . Zndl
Michael D. Ford
Environmental Analyst

MDF
Attachments
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Page 1 RAS - Austin REPORT Work Order % 89-02-117
Raceived: 02/10/89 03/09/89 16:16:17
REPORT Phillips Petroleum PREPARED Radian Analytical Services
TO Radian BY 8901 Mo-pac El.
Bl.1 . PO Box 201088 7
Austin . Austin, TX 78720-1088 CERTIFIED BY
ATTEN Linda Bendele , , ATTEN
_ PHONE 512-454-4797. CONTACT BENDELE
CLIENT PHILLIPS P SAMPLES _3

COMPANY Phillips Petroleum
FACILITY Odessa, TX

. Unknown compounds pressnt in both GC samples.
WORK ID Artesia
TAKEN MF_
TRANS UPS
TYPE
P.O #
INVOICE under separate cover
_ SAMPLE IDENTIFICATICN TEST CODES and NAMES used on this report
Q1 Artesia MW-1 ' AG E gSilver, ICPES PHEN Total phenolics
-02 Artesia MW-2 : ALPHA iati RA 226 Radium 226
-03 reagent blank . AS G Arsenic, graphite AA SE_ G Selenium, qraphite AA
: - BA E__ Barium, ICPES 804_IC Sulfate, IC
BETA gross beta radiation 10C Total organic carbon
€D E Cadmium: ICPES _ TOX Total organic halides
; CL._IC Chloride, IC TURB  Turbidity
‘_ \.& A COLI T Total coliform XYLENE Xuylenes. EPA 602
kwpm \\ CR E Chromium, ICPES ‘
mmmw.x mwva»ﬁ m\g DG3020 Digestion, method 3020
‘ g DE&010 Digestion: method &C10Q

EPALO2 EPA method 602

FE_E Iron, ICPES

F_IC Fluoride, IC

HG C Mercury, ¢old vapor
MHO Specific conductance
MN_E Manganese, ICPES

NA _E Sodium, ICPES 3
NO3 Nitrate, colorimetric
PB G Lead, graphite AA

PH pH
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Artesia MW-2

3600

Page RAS - Austin REPORT Work Order & B9-02-119
Received: 02/10/89 Results By Test

;o CAMPLE | Test'AGE Test: ALPHA Test: 45 § Test'BAE Test: BETA
m'm ple Id m ug/ml pCi/ ug/ml ug/ml , pCi/
H 01 £0.03 15. 7(1.4) 0. 013 0. 07 15 9(1.2)

i Artesia MW-—1 ! : pCisL pCi/L
“ 02 | {0.03 21. 7(2. 5) 0. 039 2 0 32 2(2.9)

m Artesia MW-2 ' pCi/sL pCi/L
.‘I_

L SAMPLE ¢ Test:CDE Test: CL IC Test: COLI T Test:CR E Test: D630Z0
mtIMIan‘Ha m ug/ml mg/L.  colonies/100 mb ug/ml date complete
! 01 | <0. 009 140 420 0. 03 02/23/89

i Artesia MW-1 '

; 02 | £0. 003 660 210 0. 03 02/43/89

m Artesia MW-2 t

Vo SAMPLE | Test:[36010 Test:FE E Test:F IC Test: MHD Test:MN E
{_Sample 1d m date cunplete ug/ml ng/l umhos/cm ug/ml
: 01! 02/72/89 <0. 04 1.9 1400 0.09

{ Artesia MW-1 t

| ; 1400

: m 1400

m m 1400

m 021  02/22/89 15 T 3700 19



Page 3
Received: 02/10/89

RAS

Austin

REPORT

Results By Test

W

Work Order & 89-02-119
Continued From Abave

SAMPLE

Test:FE E

ug/ml

Test:F IC:

- mq/L

Test: MHO

umhos/cm

Test:MN E

ua/ml

3600
3600

°

Sampl

SAMPLE
1d

Test:Ma E

ug/ml

Test: NO3

mg/L as N

Test:PB G

ug/ml

Test: PH

pH units

~Test: PHEN

mnq/L._as phenol

. s

Artesia MW-1

’mmu..m MW-2

01

0d

- Am e, G e Ge ML e M, Be Ee s W Chms @R e mEe et o foe -

110

330

{0. 024

<0. 02

0. 603

0. 001

6. 87
6.98
7.12
6.99
691
6.91
6. 91
6. 92

0. 003

0. 0084




Page 4 RAS - Austin REPORT Work Order # §9-02-119
Received: 02/10/89 - Results By Test

" SAMPLE 1 Test:RA 226 Test: Bk G Test. 204 IC Test: TOC Test: TOX
m Sample Id m pCi/ va/ml mq/L as S04 mq/L mg /L.
! 01 | 0.52(.04) 0. 004 a3 13 0. 044
! Artesia MW-1 ! , pCi/L ,

! ! 13 0. 03%
m ® m 14 0. 044
| m 14 0. 044
| 02! 2 14(.08) <0. 004 14 34 0. 054
i Artesia MW-2 H pCi/sL

! ! 43 0. 04%
m | 40 0. 054
m m 37 0.05
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Page 3 RAS - Austin REPORT Work Order % 89-02-119

Received: 02/10/89 Results by Sample
SAMPLE ID Artesia Ph-1 FRACTION Q1J  TEST CODE EPA&OZ NAME EPA method 607
Date & Time Collected 02/09/89 Cateqory
VERIFIED __ DMV
ANALYST B FILE #
ﬁﬂmx._. G iNJECTED 02/13/89 UNITS ug/L
Cast . COMPOUND RESULT DET LIMIT

71-43-2 Benzene ib6 0. 20
108-88-3 Toluene Q. 7% 0. 20
100-4i-4 Ethylbenzene 1. 7 Q. 30
108-20-7 Chlorobenzene—A Mo Q. 30
106-46-7 1,4-Dichlorobenzene NE 0, 30
S541-73-1 - 1,3-Dichlorobenzene ___HN[D 0. 40
25-50-1 1,2-Dichlorobenzene ND 0. 40

SURROGATES
98-0€-8 a,a,a-Trifluorotoluene 130 Q% recovery

(1)See Appendix A for glossary of rTeport and data flag definitions.



Page & RAS - Austin REPORT Work Order # 89-02-119
‘Received: 02/10/89 Results by Sample
'SAMPLE 1D Artesia M-l FRACTION Q11  TEST COUE H3 € NAME Mercury, cold vapor
Date % Time Collected 02/09/89 Categary
VERIFIED RHH
ANALYST KCP
H&Eﬂ. 403 AMNALYZED Q2/22/89 . UNITS ug/ml
ANALYTE RESULT DET LIMIT
Mercury ND 0. 0002

(1)See Appendix A far glossary of report and data flag definitions.

'GAMPLE ID Artesia -1 FRACTION Q1A  TEST CGD: TURB  NAME Turbidity
Date & Time Collected 02/09/89 Category
VERIFIED _ LM

334 L LKM :
I RMT __ _HACH AHALYZED 02/10/89 UNITS NTU

ANALYTE RESULT DET LIMIT

Turbidity 21 1.0

{1)See Appendix A for glossary of report and data flag definitions.




Page 7 RAS - Austin REPORT dork Order & 89-02-119
Received: 02/10/89 , Results by Sample |
SAMPLE ID Artesia fid-1 FRACTION Q1J  TEST COGE XYLENE NANME Xylenes, EPA £02
Date % Time Collected 02/09/89 Categary |
VERIFIED CL
ANALYST B FILE #
,, Hﬁmz._. e INJECTD 02/13/89 _ UNITS ug /L
CAS # COMPOUND RESULT DET LIMIT
1330-20-7 Total xylenes 3.1 0. 20
SURROGATES
8-08-8 a,a,a-Triflvorotoluene _130 8% recovery

(1)See Appendix A for glossary of report and data flag definitions.



Page 8 RAS - Austin REPORT Work Order # 89-02-119
Received: om\po\mo Results by Sample
SAMPLE ID Arfesia ii-2 FRACTION 02J  TEST COLE EPAGOZ NAME EPA method 602
Date & Time Collected 02/09/89 Category -
VERIFIED ___ DMV
ANALYST JB FILE #
Gﬁmx._. G INJVECTED 02/13/89 UNITS ugq/L
CAE#® COMPOUND RESULT DET LIMIT
71-43-2 Benzene 13 1.0
108~88-2 Toluene __ 2. 7% 1.0
100~-41~4 Ethylbenzene (=1} 1.5
108-90-7 Chlorobenzene-A D 1.5
106~46-7 1,4-Dichlorobenzene D 1.5
541-~-73-1 1,3-Dichlorobenzene ND 2.0
omlmoap. 1,2-Dichlorobenzene ND 2.0

SURROGATES
38-08~-8 a,ara-Trifluorotoluene 132 Q% recoavery

(1)See Appendix A for glossary of rteport and data flag definitions.




Page 9 RAS - Austin REPORT Work Order # 89-02-119

Received: 02/10/89 Results by Sample
SAMPLE ID Artesia -2 FRACTION Q21  TEST CODE HG € NAME Mercury, celd vapor

Date & Time Collected 0d/07/89 | Category _ -

VERIFIED RHH

ANALYST KCP
:ﬁﬁz.ﬂ 403 ANALYZED 02/22/89 UNITS ug/ml
ANALYTE RESULT DET LIMIT

Mercury ND 0. 0002

(1)S5ee Appendix A for glossary of report and data flag definitions.

SAMPLE ID Artesia -2 mm»ancz 02A  TEST CODc TURB . NAME Turbidity
Date & Time Collected Q2/09/69 Categaory
\ VERIFIED LM
Al YST LKM
Hx-wxzq HACH ANALYZED 02/10/89 UNITS NTU

ANALYTE RESULT DET LIMIT

Turbidity 26 1.0

(1)See Appendix A for glossary of report and data flag definitions.
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Page 10 RAS - Austin REPORT Work Order  89-02-119
Received: 02/10/89 Results by Sample
-SAMPLE ID Arfesia {is-2 FRACTION Q2J  TEST CODc XYLENE NAME Xylenes, EPA 602
Date & Time Collected 02/09/69 Category
, | | VERIFIED cL
ANALYST Ko FILE #
Hﬁﬂmz._. G | INVECTD 02/13/89 UNITS vg/L
CaS # COMPOUND RESULT DET LIMIT
1330~-20-7 Total xylenes b. & Q.20
SURROGATES
98-08-8 a,a,a~-Trifluorotoluene _144 G recovery

(1)See Appendix A for glossary of rTeport and data flag definitions.
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Page 11

‘Received: 02/10/89

SAMPLE ID reagent blank

ANALYST

H&nwm34

RAS = Austin REPORT Work Order # §9-02-119

Results by Sample
FRACTION 03A  TEST COL:t EPAGOZ NAME EPA method 602

Date & Time Collected not_specified Category
VERIFIED ____CL
B FILE #
(&} INJECTED 02/13/89 UNITS ug/L
CASY COMPOUND RESULT DET LIMIT
71-43~2 Benzene rD Q.20
108-82-3 Toluene ND Q. 20
100-41 -4 Ethylbenzene __ND 0. 30
108-90-7 Chlorobenzene—A II%;ZO 0. 30
106447 1,4-Dichlorobenzene D 0.30
941-73~1 1,3-Dichlorobenzene ___ _NU 0. 40
?5-5C~1 1,2-Dichlorobenzene MD 0. .40
SURROGATES
?8-08-8 a,a,a-Trifluorotoluene __ MN/A% recovery

(1)See Appendix A for glossary of report and data flag definitions.
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Page Hm RAS - Austin REPORT Work Order & m@-om-ﬂwo,
Received: 02/10/89 Results by Sample
- SAMPLE ID reaqent blank | FRACTION Q3R  TEST COLz XYLENE NAME Xylenes, EFA &02 |
Date & Time Collected not specified Categqory
VERIF IED cL
ANALYST JB FILE #
H‘qu ¢ INJECTD 02/13/8%9 UNITS ug/L
CLS & COMPOUND RESULT DET LIMIT
1330~-20~-7 Total xylenes MND 0. 20
" SURROGATES
78-08-8 ara,a-Trifluvorotoluene __ N/A% recovery

(1)5ee Appendix A for glossary of report and data flag definitions.
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Page 13 RAS - Austin REPORT Work Order
Received: 02/10/89 Test Methodology

TEST CODE ALPHA  NAME Gross alpha radiation

The value in parentheses is a + or — one sigma value. Results are thus
expressed as: value (+ or ~ 1 sigma). One sigma = one standard deviation., &8%
confidence level. .

TEST CODE BETA _ MAME Gross beta radiation

Thg, value in parentheses is a + or — one sigma valvue. Results are thus
m‘mmmmu as: valuve (+ or - 1 sigma). One sigma = one standard deviation, 68%
‘confidence level.

TEST CODE RA 226 NAME Radium 226

The value in parentheses is a + or - one sigma valvue. Results are thus
expressed as: value (+ or — cocne sigma). One sigma = one standard deviation,
48% confidence level.

% 89-02-119
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Fage 1 RAS ~ Austin REPORT Work Order # 89-02-120
Received: 02/10/89 03/09/89 14:32:02
REPORT Phillips Petroleun _ PREPARED Radian Analytical Services
TO Radian BY 89501 Mo-pac B1.
Bl.1 PO Box 201088
Austin . Austin, TX 78720-1088 CERTIFIED BY
ATTEN Linda Bendele . ATTEN
. PHONE S512—-454-4797 CONTACT BENDELE
CLIENT PHILLIPS P SAMPLES _S

n03n>z< Phillips Petroleum
FACILITY QOdessa., TX

WORK ID Artesia

TAKEN ME
TRANS UPS
TYPE
P.O #
INVOICE under separate cover
m»zmrmaHBWZAHmHoqum TEST CODES and NAMES used on this report
—o1 ‘Artesia MW-3 AG E  Silver, ICPES PHEN _ Total phenolics
02 Artesia MW-4 ALPHA Gross alpha radiatian RA_Z26 Radium 26
(03 Artesia MW-4 duplicate AS © Arsenic, qraphite AA SE 6 Selenium, graphite AA
‘04 trip blank BA E__ Barium, ICPES S04 IC Sulfate, IC
0SS reagent blank : BETA Gross beta radiation T0C Jotal organic carbon
cD E Cadmium, ICPES TOX Total organic halides
CL. IC Chloride, IC TURB Jurbidity
‘ COLI T Total coliform XYLENE Xylenes, EPA 602
CR E Chromium, ICPES
\ﬁ» DE3020 Digestion, method 3020
- k¢/ DE&LO10 Digestion, method 601C
mw/ mww o EPA6O2 EPA method 602

@MWAdﬁxmwmA | FE E___ Iron. ICPES

F_IC Fluoride, 1<

. HG C Mercury, cold wvapor
MHO Specific conductance
MN _E Manganese, ICPES
NA _E Sodium, ICPES .
NO3 Nitrate, colorimetric
PB G Lead, gqraphite AA
PH pH




Page 2 RAS - Austin REPORT Work Order # 89-02-120

e we amme me Gm s e Mm e w= e G e

Received: 02/10/89 Results By Test
4 GAWPLE | Test: G | _ Test: ALPHA Test: a5 G Test BA E Test:BETA
‘_Sample 1d ua/ml pCi/ ug/ml _ ua/ml _pCi/
. 01 | - €0.03 22.7(2.8) 0.079 <0.01 21.6(2.3)
{ Artesia MW-3 ! B pCi/sL pCi/L
i 0 1 -€0.03 14.8(2. 1) , 0.013 - 40.01 14 4(2.3)
I Artesia MW-4 ! pCi/L pCi/L
@ |
SAMPLE 1 Test:CDE Test: CL IC Test:CCLI T Test:CR E Test: 063020
_Sample Id m ug/ml mg/L. colonies/100 mb ug/ml date complete
01 | £J. 009 160 {20 £0.03 02/23/89
Artesia MW-3 i .
0 1 <0. 605 230 £0 <0.03 02/23/89
Artesia MW-4 :
03 | £0.03
Artesia MW—-4 du |
T SAMPLE | Test: L3010 Test:FEE Test:F IC Test: MHD Test:MN E
-u._nplm 1d i date cormplete ug/ml mg/L. umhos/cm ug/ml
01 m 02/24/89 {0.04 2.2 2300 2. 1
Artesia MW-3 { ,
i 2900
m, 2500
m 2400
02 m 02/24/89 {0.04 21 2300 {0.01

>1¢mmwm,3£|h



Fage 3
R

6.99

. RAS - Austin REPORT Work Order # 89-02-120
ecelved; 02/10/89 Results By Test Continued Fron Above
b SAMPLE +  Test:[36010 Test.FE E Test . F IC Test: MHO Test N E
m Sample 1d m date conplete va/ml mq/L. umhos/cm ua/ml
m | 2400
m | 2300
'® ! 2300
“ 03!  02/24/89 \
m Artesia MW-4 du |
D SAMPLE ©  Test:NaE Test: NO3 Test:FB G Test:PH Test: PHEN
mvmmamum 1d m ug/ml ma/L as N ug/ml pH units nq/L _as phenol
; 01 1 9 £0. 02 <0. 001 6. 90 £0. 005
{ Artesia MW-3 :
| | 6. 83
P m b 82
! ‘ '
| “ 6. 84
m 02 ! 85 0.3 <0. 001 b 75 €0. 005
! Artesia MW—-4 H
| i 6. 89




Page 4 RAS - Austin REPORT Work Order # 89-02-120

11 0.09

‘Received: 02/10/89 Results By Test Continued From Above

P SAMPLE + Test:MAE Test: NDJ Test:PB G Test: PH Test: PHEN

m Sample 1d m ug/ml mg/L as N ug/ml pH units mg/l _as phenol
m i b 99

“!'_. SAMPLE @ Test:RA 226 Test.SE G Tegt: S04 IC Test: 70C Test. TOX

, m Sample Id m pCi/ ug/ml mg/L as S04 ma/b ma/b
" 01 | 0.48(.04) {0.004 670 2 0.09

t Artesia MW-3 i pCi/L

; “ 29 0.09

m m 24 0.10

w m 23 0.10

! 02! 0.40(.04) €0. 004 580 9 0.10

m Artesia MW—-4 m pCisL _ Ho o oo

. @ _ g

| “ 12 0.09

ey et




Page 3 | RAS - Austin REPORT Work Order # §9-02-120
Received: 02/10/89 Results by Sample
SAMPLE ID Arfesia PW-3 FRACTION Q1J  TEST COL: EPAGOZ NAME EPA method 637
Date & Time Collected 0£/0%9/89 Category
VERIF1ED CL.
ANALYST JB FILE #
Hﬁ,mz._. 0_ INJECTED 02/13/8% UNITS ug/L
CASH COMPOUND RESULT DET LIMIT
71-43-2 Benzene QA 0.20
108-88-3 Toluene . MD 0. 20
100-41-4 Ethylbenzene O 8% 0. 30
108-90-7 Chlorobenzene—-A- ND 0. 30
106—4546-7 1,4-Dichlorobenzene ND 0. 30
541-73~1 1,3-Dichlorobenzene ND Q.40
‘ ?5-5G~1 1,2-Dichlorobenzene pD Q. 40
SURROGATES
98-08-8 aa,a-Trifluorotoluene ___113% recovery

(1)See Appendix A tor glossary of report and data flag definitions.



Page & RAS - Austin REPORT Work Order # B9-02-120

Received: 02/10/87 Results by Sample

SAMPLE ID Artesia fiw-3 FRACTION Q11  TEST COUE HZ € NAME Mercury, cold vapor

Date & Time Collected 02/0%/69 Cateqory

| VERIFIED RHH

ANALYST KCP

Hﬁmz.ﬁ 403 ANALYZED 02/22/89 . UNITS ug/ml
, ANALYTE  RESULT DET LIMIT
Mercury ND 0. 0002

(1)See Appendix A fcr glossary of report and data flag definitions.

SAMPLE ID Artesia MW-3 FRACTION Q1A TEST CCLE TURB  NAME Turbidity
, Date & Time Collected Q2/09/89 Cateqory
VERIFIED LM
YST LLKAM
1 RMT HACH ANALYZED 02/10/89 UNITS NTU

ANALYTE  RESULT DET LIMIT

Turbidity 46 1.0

(1)See Appendix A for glossary of report and data flag definitions.




Page 7 RAS = Austin REPORT Work Order # §9-02-120
Received: 02/10/89 Results by Sample
'SAMPLE 1D Artesia 13 FRACTION 01J  TEST CODz XYLENE NAME Xulenes, EFA 602
| . Date & Time Collected G2/09/89 Category
VERIFIED CL

.+ ANALYST <8 FILE #
, H‘.ﬂmz.ﬂ G INVECTD 02/13/89 UNITS ugq/L

CAS # COMPOUND RESULT DET LIMIT

1333-20-7 Total xcwm:mm ND Q.20
SURROGATES
98-08-8 ara,a-Trifluorotoluene 113% recovery

¢(1)See Appendix A for glossary of report and data flag definitions.



Page 8

Received: 02/10/89
SAMPLE 1D Artesia ffi-4

. ANALYST

ﬁA:‘-‘.mz._.

RAS - Austin REPORT Work Order % 89-02-120

Results by Sample
FRACTION 02J  TEST COULE EPAGDZ NAME EPA method 602

(1)See Appendix A for

Date % Time Collected 02/09/89 Categary
VERIFIED cL
JB : : FILE #
—_— INJVECTED 02/13/89 UNITS uq/L

CAo# COMPOUND RESULT DET LIMIT
71-43-2 Benzene _ 2.6 0. 20
pomlmmlm Toluene 0. 94 0.20
~001bwza Ethylbenzene 0. 64 0. 30
108-9C-7 Chlorobenzene-A ND 0.30
106—-46-7 1, 4-Dichlorobenzene NO 0. 30
541-73-1 1,3-Dichlorobenzene HD 0. 40
?5~50-1 1,2-Dichlorobenzene ND 0.40

SURROGATES

98-08-8 a,a,a-Trifluorotoluene ___ 116% recovery

glossary of report and data flag definitions.




Page 9 RAS - Austin REPORT Work Order # 89-02-120

Received: 02/10/89 Results by Sample

SAMPLE ID Arfesia iW-4 FRACTION Q21  TEST COL: HZ € NAME Mercury, cold vapaor
Date & Time Collected 02/09/89 Category

i : _ VERIFIED RHH

ANALYST __KCP :
HG._.xx.q 403 ANALYZED 02/22/89 UNITS yg/ml
ANALY T RESULT DET LIMIT
Mercury ND 0. 0002

(1)See Appendix A for glossary of report and data flag definitions.

SAMPLE 1D Arfesia P-4 FRACTION Q2A  TEST COUt TURB  NAME Turbidity
Date & Time Collected 02/09/89 Category
VERIFIED LM
%C\mq LKM |
INS TRMT HACH ANALYZED 02/10/89 UNITS NTU

ANALYTE RESULT DET LIMIT

Turbidity 28 1.0

—

(1)See Appendix A for glossary of report and data flag definitions.




Page 10 | RAS - Austin REPORT Work Order # 89-02-120

Received: 02/10/89 Results by Sample
SAMPLE ID Artesia Mi-4 _ FRACTION Q2J  TEST CODc XYLENE NAME Xylenes, EPA 402
Date % Time Collected 02/09/89 Categary
VERIFIED CL
ANALYST WJB FILE #
H‘4334 G INJECTD 02/13/8% UNITS ug/L
CaS # COMPOUND RESULT DET LIMIT
1330-20-7 Total xylenes ND 0.20
| SURROGATES
58-08-8 araa-Trifluorotoluene 1i1é% recovery

{1)See Appendix A for glossary of report and data flag definitions.



Page 1l

Received: 02/10/89
SAMPLE 1D Artesia iiW-4 duplicste FRACTION Q3B  TEST COL: EPAGOZ NAME EPA method £0d

ANALYST

g‘“ﬂxxﬂ,

RAS - Austin  REPORT Work Order # £9-02-120
Results by Sample

Date & Time Collected 02/09/89 Cateqory
, VERIFIED cL
JB FILE #
e INJECTED 02/13/89 _ UNITS ug/L
CASH COMPOUND RESULT DET LIMIT
71-43-2 Benzene 2. 6 Q.20
108-88-3 Toluene lllizu 0. 20
100-41-% Ethylbenzene ND 0. 30
108-9C-7 Chlorobenzene-A ND 0.30
106~446-7 1,4-Dichlorobenzene ND 0. 30
541-73-1 1,3-Dichlorobenzene ND 0. 40 :
?5-50-1 1,2-Dichloraobenzene ND 0.40
SURROGATES
?8-08-6 a.a,a-Trifluorotoluene ___ 108% recovery

(1)See Appendix A ror glossary of report and data flag definitions.




CORPORATION

Fage 12 | RAS = Austin REPORT Work Order # 89-02-120
- Received: 02/10/8% Results by Sample ,
 SAMPLE ID Artesia -4 duplicate FRACTION 03B  TEST COCE XYLENE NAME Xylenes, EPA 602
Date & Time Collected 02/09/8% | Category
VERIFIED CL
ANALYST JB FILE #
H&,_.xz._. G INJECTD 02/13/8%9 UNITS ug/L
CAS # COMPOUND RESULT DET LIMIT
1330-20-7 Total xylenes 2.0 0. 20
, SURROGATES
%8-08-8 a,a,a-Trifluorotoluene 1G2% recovery

(1)See Appendix A for glossary of report and data flag definitions.




Page 13

Received: 02/10/89

ANALYST

&-WﬂxZA

RAS - Austin

REPORT
Results by Sample

Work Order # B9-02-120

EFAGD2 NAME EPA method &0

Category

SAMPLE ID frip blank FRACTION Q4A  TEST COLc
, Date & Time Collected not_specified
VERIFIED ___CL
JB | FILE #
¢ INJECTED 02/13/89 UNITS ug/L
CAS# COMPOUND RESULT DET LIMIT
71-43-2 Benzene MD Q.20
108-88-2 | Toluene MD 0. .20
100-4:-4 Ethylbenzene BD 0. 30
108-90~7 Chlorobenzene-A ND 0. 30
106-46-7 ‘1, 4-Dichlorobenzene ND 0. 30
541~73-1 1, 3-Dichlorobenzene ND 0. 40
?5-5C-1 1,2-Dichlorobenzene ND Q. 40
SURRDGATES

?8~-08-8 aa,a-Trifluorotoluene

110%4 recovery

(1)See Appendix A for glossary of report and data flag definitions.




Page 14 RAS - Austin REPORT Work Order # 89-02-120

Received: 02/10/89 Results by Sample

SAMPLE ID trip blank FRACTION Q4A  TEST COCE XYLERE NAME Xylenes, EPA 402
Date & Time Collected not specified Cateqory

VERIFIED ____ CL

ANALYST _ JB FILE #
H‘,.,mz._. ] INJECTD 02/13/89 UNITS ug/L
CAS # COMPOUND RESULT DET LIMIT
1330-20-7 Total xylenes ND 0. 20 ~
) SURROGATES
28-08-8 ara,a-Trifluorotoluene 118% recovery

(1)See Appendix A for mwommmﬂc of Teport and data flag definitions.




«

Page 15

meﬁmp<mnn 02/10/89
SAMPLE ID reaqent blank

ANALYST

Hd.“mZH

RAS - Austin

Results by Sample
FRACTION 00A  TEST CCLz EPAGOZ NAME EFA method &02
)

REPORT Work Order # £9-02-120

Date % Time Collected not specified Cateqory
VERIF1ED _CL
JB FILE #
e INJFCTED 02/13/89 UNITS ug/L
| CAEH COMPOUND RESULT DET LIMIT
71-43-2 Benzene MD 0. 20
108-88-3 Toluene ___ _ND 0. 20
100-4i-4 Ethylbenzene MO 0. 30
108-95~7 Chlorobenzene-A ND 0. 30
106-45-7 1,4~-Dichlorobenzene rD 0. 30
541-72-1 1,3-Dichlorobenzene N 0.40
?5-50-1 1,2-Dichlorobenzene MD 0. 40
SURROGATES
?8-06~& a,a,a-Trifluorotoluene N/A% recovery

(1)See Appendix A for glossary of report and data flag definitions.




Page 14 RAS ~ Austin REPORT Work Order # §9-02-120

Received: 02/10/89 Results by Sample
SAMPLE ID reagent blank FRACTION Q9A  TEST CCLE XYLENE NAME Xylenes, EPA 602
Date & Time Collected not specified Cateqory
VERIFIED CL.
ANALYST B FILE #
‘._.xw:. G INJECTD 02/13/89 UNITS ug/L
CA4S # COMPOUND RESULT DET LIMIT
1330-20-7 Total xylenes ND 0. 20
SURROGATES
98-08-8 a,a:a-Trifluorotoluene N/A% recovery

{1)See Appendix A for glossary of report and data flag definitions.




Page 17 RAS - Austin REPORT | Work Order
Received: 02/10/89 Test Methodology

TEST CODE ALPHA  NAME Gross alpha radiation

The value in parentheses is a + or — one sigma value. Results are thus
expressed as: value (+ or - 1 sigma). One sigma = one stand~rd deviation, 68%
confidence level. _

TEST CODE BETA_ MANE Gross beta radiation

._.”.<w~cm in parentheses is a + or — one sigma value. Results are thus
e essed as: value (+ or - | sigma). One sigma = one standard deviation., 6B%
confidence level. ,

TEST CODE RA 226 NAME Radium 296

The value in parentheses is a + or — one sigma valve. Results are thus
expressed as: value (+ or — cne sigma). One sigma = one standard deviation,
68% confidence level. i

v

¥ 89-02-120




RADIAN Page 1
01B--ARTESTA -MiW=1.
Client: Phillips Petroleum 02B ARTESIA MW=2..
Radian (03B ARTESTA MW=3-_
Bl.1 OéBtARTESIA:MWEg
Austin
EPA METHOD 8080 Lab No: 89-02-122
' RESULTS IN ug/L
CAS # COMPOUND 01B 02B 03B 04B
58-89-9 gamma-BHC, (Lindane) 0.16%* <0.038 <0.019 <0.039
72-20-8 Endrin <0.038 <0.038 <«0.019 <0.039
8001-35-2 Toxaphene <1l.9 <1l.9 <0.95 <2.0
72~43-5 Methoxychlor <0.19 <0.19 <0.095 <0.20
SURROGATE RECOVERIES (results in % recovery)
Dibutylchlorendate 110 111 102 112
2,4,5,6-Tetrachloro-m-xylene 121 113 96 139

(1) See Appendix A glossary of report and data flag definitions.

Veliedles o/ee,
ZVLW\@\ Lb&@




Client: Phillips Petroleum
Radian
Bl.1
Austin

EPA METHOD 8080

CAS # COMPOUND

58-89-9 gamma-BHC, (Lindane)
72-20-8 Endrin

8001-35-2 Toxaphene

72-43-5 Methoxychlor -

05B REAGENT BLANK

Lab No: 89-02-122
RESULTS IN ug/L
05B

<0.002

<0.002

<0.10
<0.010

Page 2

SO T D G - . W W S S D G I D S G N SEL IR G S G S R G G SR G G AT T AP D G G G D R IR D G G R D GUD WE MR M W IS NS I G D D G W W

SURROGATE RECOVERIES

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

(results in % recovery)

116
83

(1) See Appendix A glossary of report and data flag definitions.




RADIAN page 1
CORPORATION
01A MW=1 ARTESIA MW-1
Client: Radian 02A MW=2 ARTESIA‘”MW—L
Bl.1 , O03A MW~3 ARTESIA MW-3~
Austin 04A MW-4 .‘AR'ILESIA MW—&\ -
.
EPA METHOD 8150 Lab No: 89-02-122
RESULTS IN ug/L
CAS # COMPOUND 01A 02A 03A 04A
94-75-7 2,4-D 5.6 C <l.4 <l.4 <l.4
93-72-1 2,4,5-TP (Silvex) <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.




CORPORATION Page 2

05A REAGENT BLANK
Client: Radian

Bl.1

Austin
EPA METHOD 8150 Lab No: 8%-02-122

RESULTS IN ug/L
CAS # COMPOUND 05Aa
94-75-7 2,4-D <0.50
93-72-1 2,4,5-TP (Silvex) <0.15
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.

I




AN

CORPORAYION : Page 2

06A RECOVERY CHECK
Client: Radian

Bl.1

Austin
EPA METHOD 8150 Lab No: 89-02-122

RESULTS IN %
CAS # COMPOUND 06A
94-75-7 2,4-D 101
93-72-1 2,4,5-TP (Silvex) 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.




&

in

33-10- 193
® ®

REPORT FLAGS

Indicates that the matrix spike recovery for this analysis is not within

Pt

atceptable limits indicating an interferent present.

Indicates that the FPFD betweesn the percent recoveries of the MS and MSD is

rnot wilthin acceptable limits.

Indicates that the analytical spike recovery for this analveis is not

within acceptable limits indicating an interferent present.

.

Sample result was greatsr than four times the spike added concentration,

therefore the spike recovery should not be considered.

Indicates the RFD of the duplicate analysis 16 not within acceptable

limits.

Indicates that the value obtained is less than five times the detection

limit. Potential error for such low values range between S0 %4 and 100 %

im fan

Indicates that the reported value is estimated due to the presence of a

[ ar

interferencs.
Indicates that a value is determingd by Method of Standard Addition.
Daily EFA GC recovery oubsids 994 confidence limit.

Surrogate recovery 1% not within acceptable limits.  This indics

s

tes that

# possible interference 1s present.
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Page I
mmhmu<ma 05/12/88

REPORT Mike Selke

RAS Perineter @ gepony work Order # P05
06/14/88 Hb.oq.pm

nmmubmﬂc nmupm: Analuticasl Services

TO Geoscience Consuitents, Ltd. BY q. erimeter Park
equergque,_ / : ’ 2011~m<pHHm~ NC /060
ATTEN W.S. Dubuk ATTEN __ , J
’ e v:ozm 219-381-0J12 - CONTACT M _DAY

CLIENT GEOSCIENCE mDZvrmm um
COMPANY amomnumznm CTonsvltants, Ltd.

FACILITY 500 Co NW
: mPWWPKldacm. NM__§7102

WORK ID

Previously Reported on 06/13/88.

psciences

TAKEN 8 5. ubyk

X (see file $0ﬁ # mv

b ueous
BE=0T90=700

HZCDHom under separate cover

SAMPLE HomzaHmHopﬁHuz

mmom

o
-

qmma CODES and NAMES used on this report




, -

date completed

Page 7 @ S°RTCRATISN g perimeter @ rerorT Work Order # Pa-05@Be

Received: 039/12/88 Results By Test :

TEST CODE 1 Sample 01 Sample 02 Sample 03 Sample 04 Sample 09

w default units M (entered units) Aw3mn1Wa,CJMwmv‘ MWBHMHmn units) f(entered unite) (entered units)

i EXT_GC — i 09/18/88 - (J/18/88 0a/17/88 09/17/88 05/17/88

m date complete H __— . B
H,ﬂ CODE -+ Sample 06 Sample 07  Sample 08 Sample 09 Sample 10
default units i (entered units) (entered csnwm~. (entered units) AmsnmﬂwQ units) (entered units)
Q T_6C “ 09/17/88 0a/17/88 0a/17/88 09/18/88 -09/40/88
date completed | o :

| TEST COnE T Samle 11 Samle 12 Samle 1 Samle 15

i _default units i (entered units) .Am:ww1ma.cnwdmv, (entered units) (entered wnits)

1 EXT_GC “ 0a/20/88 02/20/88 0a/18/88 0a/17/88

o men em - - ——



RADIAN

Method Blank #1

Fage 3° @:c=c= RAS Perimeter | 4 work Order # pa-05- %
Received: 03/12/88 Resulte By Test
“ SAMPLE +  Test:EXT &C

WIMMBNPM Id i__date completed

“ 01 1 05/18/88

"1 'BB05121240 :

“ 02 | 05/18/88

! 8805121042 :

“. 031 03/17/88

1 BB0S5111656 :

' ® 04 | 05/17/88

i 8805111812 :

” | 09 | 05/17/88

¢ 8805110958 :

i 06 i 05/17/88

i 8805110832 i

o 07 | 05/17/88

i B805110922 :

" 08 | 05/17/88

i B205110938 i

“ 09 | 05/18/88

i BB0OS121844 ;

“ 10 1 05/20/88

w 8805130903 H~ w OU\JONwm

“ w'uﬁwofo | , .
| 12 05/20/88

i BB05131420 :

“ 13 1 05/18/88

! Method Blank #2 |

“ 191 05/17/88

e e A e e e R S e e B e e e e M R e e WSAy i R R e AR e e e e atr e e e mme e




Fage 4

Reéceived; 09/12/88

- o me e e —

CORPORBATION

Ras Perimeter @ REPORT
Results by Sample

Work Order % _Um-ou@o

SAMPLE # 01 FRACTIONS: A

SAMPLE 1D 8805121240

EXT_GC_05/18/88

date completed

Date & Time Collected 03/12/88

Category




Fage 6

CORFPORATION

Received: 03/12/88

|
i
{
I
i
[
t
'
i
]
13

RAS Perimeter @ qerory
wmchﬁm by Sample

ork Onter # pa-0: @

SAMPLE 1D 8809121042

SAMPLE % 02 FRACTIONS: A

EXT_GC_05/18/88 -

date completed

Category

Date % Time Collected 05/12/88




Page B

CORPORRTION

Retelved: 05/12/88

RaS Perimeter @ REPORT
- Results by Sample

work Order # pa-05@e

GAMPLE % 03 FRACTIONS: A

SAVPLE 10 BB051116%

EXT_GC_03/17/88

date completed

Date & Time Collected 05/11/B8

Category




rage 10 @ SOEPORATISN puc oo ineter @ ey work orger & pe-0: @
Received: 09/12/88 Results by Sample
SAFPLE 10 BE05LII12 SAWPLE ¥ 04 FRACTIONG. A

Date & Time Collected Q5/11/B8 Category
EXT_GC_05/17/88 | .

date completed




Ummm Hm . CORPORAYTYION
Received: 03/12/88

RAS Perimeber @ gerorr
Results by Sample

Work Order # mm-ou.ﬁu

SAFPLE 1D BB03110998

SAMPLE # 05 FRACTIONS: A

EXT 6C_05/17/88

date completed

Category

Date & Time Collected 05/11/BB




Page 14

Received: 05/12/88

i s

CORPORATIGCN

RAS Perimeter .xmmgﬁ

- Results by Sample

Work Order % mm-o,u@u

SAMPLE 10 BB805110852

EXT_GC_03/17/88

date completed

SAMPLE # 06 FRACTIONS: A

Category

Date & Time Collected 03/11/88




RAS Ferimeter ® REFORT
Resylts by Sample

Work Order # _um-ou@&

SAMPLE 1D 8805110922

SAMPLE # 07 FRACTIONS: A

EXT_GC_08/17/88

date completed

Category

Date w.qgam Collected 03/11/88




rage 1 @ SCEPORATION pac perimeter ® peronr work Order 4 pe-0. @
Received: 09/12/88 “ Results by Sample
SAMPLE 1D BB05110938 | SAMPLE # 0B FRACTIONS: 4
| Date & Time Collected 09/11/E8 Category

EXT_GC_Q3/17/88

date completed




Fage (0

CORPORATION

Received: 05/12/88

RAS Perineter @ rreorT
Results by Sample

work Order 4 pa-05@

SAFFLE 10 B805121648

SAMPLE # 09 FRACTIONS: A

EXT_GC_03/18/88

date completed

Category

Date & Time Collected 03/12/88




- CORPOGRATION
Fage 22

Received: ou\pm\wm.

RAS Perimeter @ rePoRT
Results by Sample

“SAFPLE 1D 8805130903

SAFLE § 10 FRECTIOG B

EXT_GC_09/20/88

date completed

Date & Time Collected 05/13/88

Category




Umnm m.E. ’ CORPORATION
Received: 05/12/88

Ra5 Perineter @ REPORT

Results by mmauHm

wert Orier ¢ pe-0@a

SANPLE 1D BB03130749

EXT_GC_05/20/88

date completed

Lmamrm # 11 FRACTIONS: 4

Date & Time mo_Hmﬁﬁma 09/13/68

Category




Page 26 @ SCRPERATION pac panineter @ reronr work Orger ¢ pa-0:@
Received: 05/12/88 Results by Sample
oANMPLE 1D 8809131420 | SAMPLE # 12 FRACTIONS: &
Date & Ti ime Collected 09/13/88 Category

EXT_GC_09/20/88

date completed

e v m—- ——— —

- —— o e e e



7mmm .‘U . ﬂOﬂ‘QNF.—.-QZ
mmrmp<na 09/12/88

RAS Perimeter ® oo
Results by Sample

Work Order & po-0:@e

SAMPLz ID Method Blank %2

" SAMPLE % 13 FRACTIONS: A

EXT_6C_09/18/88

date completed

mte e — e e -

cmﬁm k Hwam Collected not mumnp

16

Category




Page 29 @ SRECRAYION pagperineter @ REPORT ork Orger 4 Pe-0 4
Received: 02/12/88 Results by Sample
SAMPLE ID Method Blank #2 | FRAC :o? 138 TEST CODE 2098 NAME GC of Herbiriges

. Date & jsn :: ng 2; gmn;:n Cateqory

DRGANICS >Z>r 8IS U»ﬂ) mImm4

VERIFIED HK
. UNITS v /L

>z>r<m4wr>oxrm< mxamnauomxuw\m Herm #
INSTRMT —_GCI - INJECTD nMNMMNmm

CAS # COMPOUND RESULT  DET. LIMIT
94-75-7 ~ 2,4-D __ND  __0.50
93-72-1 2,4, 5-TF (Silvex) ND 0.10
93-76-5 2,4, 5-T D 0.10

,zoﬁmm AND DEFINITIONS FOR THIS REPORT.
DET LIMIT = detection limit.

ND = not detected at specified detection limit.

NR = not ﬂmmcHdma for enalysis.

S = compound peak satursted.

J = estimated value less than 3 x minimum detection limit.



. _ RADIAN

Page 30 ‘ CORPORRYION PAS Perimeter ® REPORT Work Order # PB-(3-
xmnmy<mn 05/12/88 Results by Sample
SAMPLE 1D Method Elank #1 | SAMPLE ¥ 19 FRACTIONS: 4 |
, Date & Time Collected not specified Category

EXT_GC_09/17/88

date completed




CORPORATION

_npnuanv-_n—-‘_
' RAS Perimeter ® REPORT

Results Uc Sample
ﬂm}mﬂHoz 194

Page J1
Received: 05/12/88

SAMPLE 1D Method Blank #1

TEST CODE 2098

werk Order # Pe-05-@

NAME GC of Herbicides

Date ¥ apsm naHHmhcna not specified Category
DRGANICS ANALYSIS DATA SHEET
HERBICIDES
ANALYST BLACKLEY EXTRCTD 05/17/88 FILE # VERIFIED HE
INSTRMT INJECTD 05724788 C UNITS ug/L
CAS # COMPOUND RESULT DET. LIMIT
P4-75-7 2,4-D ND 0. 50
23-72-1 2,4, 5-TP (Silvex) ND 2. .10
3-76=3 2,4, 5-7 . ND 0.10
NOTES AND DEFINITIONS FOR THIE REPORT.
DET LIMIT = detection limif¢.
ND = not detected at cpecified detection limit.
NR = not required for m:nwmmum .
S = compound peak saturate
J = estimated valuve less than 3 x minimum detection limit.




RADIAN | | | |
Page o @ ceRPoRATION puc ooninetar @ rcronr Warkc Order # pe-05Me
Received: 03/12/88 - NonReported Work

FRACTION AND TEST CODES FOR WORK NOT REPORTED ELSEWHERE

16A | HOLD




*age |

Received:

REPORT
TO

ATTEN

CLIENT
COMPANY
SACILITY

I 1

TAKEN

TRANS
- TYPE
P.O. #
INVOICE

SAMPLE IDENTIFICATION

RADIAN ®

RAS Ferimeter REPORT Work oﬂnmﬂ a P8- cu- 39
05/12/88 06/13/88: 14: 14: 44.
Mike Selke PREPARED Radian Analytical Services ;\m\
" BY Bldg. 900 Perimeter Park M \T) E\\
beguergue, 87102 Morwisville, NC 27560 \ \\\
| SRS mm__ B nmmwmemu BY. mv
Mike Selke ATTEN o
vzozn_ewua&m»uom 2 omzq»oq M_DAY
SEQSCIENCE SAMPLES 14 e,
wmwlmmppmm,z: , S . ¥ |
Albeguergue, NM 87102 # = Matrix interference
PHILLIPS
W. S, wcurx
Fed Ex (see file for #bmv
)mcmoc
88-0190-700

under mmmmhmmm cover
TEST nocmm and NAMES used on this report

21 86805121239 esip_LIW- | BOBO _ Pesticides/PCBs.
)2 8805121041 ! -2

880513090 (EE

EXT _6C mxﬂﬂmhhkba for GC

-

L1 8805130948 LEE [ - Vi

: Hﬂum mFbe : _
WD1Bmwvoa Blamk -




» RARIAN o o

Page 2 RAS Perimeter REPORT Work Order # PB-03-U39

Received: 09/12/88 Results By Hmm"

 TEST CODE “ mm53~m 01 mmEUHm [ mmsu_m 03 Sample 04 Sample 09 i
“ default pnits " (e » :~em& (entered units) AWHMMHMM|KPPNWPIM
| qu.mn " OU\Ho\mm OU\Ha\mm : OU\Ho\mm 05/16/88 05/16/88 |
! date completed | }
TEST COE mmauHm oo Sample 07 = Sample 08 Sample 09 Sample 10 |
ault un {ente ¢ :,mﬂmn rsmemu, Am:nmﬂmlwc:unmv Amznmﬂma units) (entered czm«mv !

ou\Ho\mm OU\_m\mm : 03/16/88 05/16/88 03/16/88

- mE mem ws e e

nm«m completed

EXT_6¢ m

date completed "
| TEST CODE i Sample 11 mmsuHm 12 Sample 16 |
m nmﬁmcnw units m Am:nmﬁmn mbwwmv (en mqmn c:m¢My .m:mwsmn unpits) M
i EXT_GC | 09/16/88 05/16/88 | 09/16/88 |
' ¢ !
“ 4 !




o RADIAN

'age 3 CEETEEETITY Ras perimeter ® ook Work Order # Tm-a-&
teceived: 09/12/88 : xmﬂ_:m By Test
SAMPLE | Test:EXT 6C
ample 1d m date caompleted
01}  05/14/88
8805121239 H :
02 | 035/16/88
8805121041 . |
- 03 | 05/16/88
111655 -
@ 04 | 05/14/88
B805111811 ]
05 ¢  05/16/88
8805110955 i
| 06 1  05/16/88
8805110851 !
_ 07 | 05/16/88
BB05110920 !
| 08 ! 05/14/88
8805110936 }
- 09 | 05/16/88
8805121843 !
® 10 | 05/16/88
85130902 !
| 11 05/16/88
8805130948 !
12 | 05/16/88
8805131420 ! ‘
. 16 | 05/16/88
!

Method Blank

e - n R e e S GRS e WRER RN LML e M M IS S WEOEA M WS MR S ME e e VR WM R M G mE e S




aRADIAN

2age 4 CORFORETISN RAS Perimeter ® REFORT work Order # pa-05-b
teceived: 05/12/88 Results by Sample
SAWPLE ID BBOSI2[239  GAPWPLE # 0 FRACTIONS. A

Date & Time Collected 03/12/88 Category __
EXT_GC_09/16/88 B

date completed

- wE e e G -




dn AN

age7 @ RADIAN RAS Perineter L .. Work Order # pg-05-1
leceived; ou\ﬂm\mm xmmCMGm ac Sample
SAMPLE 1D BB05121041 , OAMPLE & om FRACTIONS: A
cmﬁm & qwam noHHmﬁﬂma ou\Hm\mm Categqory

EXT 6C 05/16/88

~date completed

S e e e . -

T e e o e e — -




CORPORATIOCNR

Work Order # mm-ou.m_w

"age 10 - RAS Perimefer REPORT
‘Received: 05/12/88 Results by Sample
SAMPLE 1D BBO9111699 T GAMPLE § 03 FRACTIONS: A
, Date & Time Collected 09/11/88 Category
EXT_GC_05/16/88 S S S

date completed

S ew e aner e e .-

.

e W asE e e e - -



‘age 13 @ AR
leceived: 05/12/88

RAS Perimeter L
Results by Gample

Work Order & mm-ou..oa

SAMPLE 1D 8805111811

SAMPLE % 04 FRACTIONG. A

EXT_6C_05/16/88

. date completed

Category

‘Date & Time Collected 05/11/B8




>age 14 @ cc=romnrion RAS Perimeter | Oxm.oa Work cgzﬁm-s-cw
teceived: 05/12/88 | - Results by Gample
SAMPLE 1D BBOSII0959 “GANPLE § 05 FRACTIONG. A

Date & Time Collected 05/11/88 _ Category
EXT_6C 05/16/88 | o

date completed

- - e e -




RADIAN

%age 19 FOREERSTIEN RAS Perimeter @ peppar Work Order # 3-8-3
teceived: 03/12/88 - Results by Sample :
SAMPLE ID BB9II0BS1  SAWPLE % 0b FRACTIONG: A

Date & HHSmMOOHHmnﬂma 09/11/88 Category
EXT 8 05/16/88 | o

date completed

- - ww —— =

\




RADIAN

Page 22 @ °FTEERTION pac perineter ®cron Work Order 4 Tm-a-ﬁ
Received: 03/12/88 ~ Resulfs by Sample
SAWPLE 1D BBOSII0720 GAMPLE # 07 FRACTIONS: A

Category

‘Date & Time.Collected 05/11/88
EXT_6C 05/14/88

~date completed

. we e em me e -—

- e e——— e= - -



‘age 25 ,.._.Nb*,_.u RAS Perimeter ®eronm ok Onder # Pa-05-
leceived: 05/12/88 Results by mm____:m | |

SAMPLE 1D 8805110934 . SAMPLE & 0B mxpn:ozm A -

- Date & :___m 2:52_ 8\:\% Category

EXT_GC_03/16/88

date completed




“age 28 SORPERATIO® oS Perimeter ©:crprr Motk Order # _um-ouuoa
teceived: 09/12/88 Results by Sample
SAMPLE 1D 8800121843 SAWPLE # 07 FRACTIONG: A

cmﬂm@ qwamnowﬂmnﬂmQOUNHm\mm nmdmncﬂc

EXT_GC_05/16/88

date completed

e mn wyem as - -

- e - e e -




o RADIAN o
age 31 .-_ SEEERETI®N RAS Perimeter ..-xmwoxﬁ ,. ork Onder # Pe-05-0)
teceived: 03/12/88 - Results by mm%: |
SAMPLE 1D BB05130902 — GAWPLE # 10 FRACTIONS: A |
| | cm: & :sm Q:mzz_ ou:m\mm Category

EXT 6C 05/16/88

. date completed

—— . = - ———

‘e ww e e e -




RADIAN ; | _
'age 34 @ <ok r RTINS Perineter ®cronr Work Onter 4 Pa-05-(o)
leceived: 09/12/88 Results by Sample
SAMPLE 1D BB0S5130948 " SAMPLE % 11 FRACTIONS: A
. | Date & Time Collected 09/13/88 Category

EXT 6C 05/16/88

date completed

e e - - ee - -




RADIRN | ® e

age 37 SRTSRETION RAS Perimeter 00 AEPORT * Work Order # P8-05-.
eceived: 09/12/88 | wwmsﬂ. by m_msu:
SAMPLE 1D BB05131420 " GANPLE ¥ 12 FRACTIONS. A
5 Eﬁm & Em,no:m:a 03/13/88 Category

EXT 6C 05/16/88

date completed

- e - e e - -




. RADIAN

2age 40 SOREORETICN BAS Perimeter @i vork Order # Pa-0; @,
teceived: 09/12/88 Results by Sample _, |
SAYPLE 1D Method Blank  GAPPLE % 16 FRACTIONS: A

Date & Time Collected not specified  Category
EXT_6C_05/16/88 o

~date completed , -

- . ——— (- —— -

- e e e - o —




® RADIAN

CORPORATION . _'y
“age 41 RAS Perimeter ‘xm_ucﬂ Work Order # PB-0. )
leceived: 03/12/88 Results by Sample
SAMPLE ID Method Blank FRACTION 16A  TEST CODE BOBO  NAME Pesticides/PCBs.
Date & Time Collected not specified Category
ORGCANICS ANALYSIS DATA SHEET
PESTICIDES by METHOD 8080
: _ , VERIFIED HK
ANALYST BLACKLEY EXTRCTD 05/16/88 FILE # :
Hmewzq GC1 INJECTD 067/05/88 , UNITS ug/L
CAS # COMPOUND RESULT DET LIMIT
319-84~6 alpha-BHC 0.010
58-89~9 gamma-BHC (lindane) 0.010
319-85~7 beta—BHC 0.010
76-44-8 heptachlor 0.010
319-846-8 delta-BHC 0.010
309-00-02 aldrin 0.010
1024~-57-3 heptachlor epoxide 0.010
59-98-8 . endosulfan 1 0.010
72-55~9 4, 4 ‘-DDE . 0.010
60-57~1 dieldrin o ND 0.010
72~-20-8 : endrin o ND 0.010
72-54~8 4, 4'-DDD - ND 0. 010
33213-65~9 endosulfan 11 ) 0. 030
. 50-29~3 '4,4'-pDT _ _ND 0. 020
7421-93-4 endrin aldehyde - __ND 0. 020
1031-07-8 endosulfan sulphate ___ND 0. 050
$7-74-9 chlordane _______ND 0. 050
8001-35-2 toxaphene o ND 0. 50
12674-11-2 ~ PCB-1016 - NR 0.10
11104-28-2 PCB-1221 " _NR 0. 20
11141~-16-5 PCB-1232 AR 0. 20
53469-21~9 PCB-1242 il NR 0.10
12672-29~6 PCB-1248 . NR 0.10
11097~69~1 PCB-1254 i NR 0. 20

11096~-82~5 PCB-1260 . NR 0. 20



£

age 42 FORPORRTION pAS Perimeter REPORT Work Order # P8-05
leceived; 05/12/88 Results by mm_a_: Continued From Above
JAMPLE 1D Method Blank FRACTION 1A  TEST CODE BOBO  NAME Pesticides/PCBs.

| , | Date & rsm Q:mz: not specified Category

SURROGATE RECOVERY
COMPDUND RECOVERY
dibutyl chlorendate 100 %

tetrachlorometaxylene 85 %

JOTES AND DEFINITIONS FOR THIS REPORT:
DET LIMIT = detection limit
ND = not detected at specified detection limit.
NR = not required for analysis.
6 = compound peak saturated.
J = estimated value less than 3 x minimum detection limit.




RADIAN

‘ CORPGCRATION

lage 43 | RAS Perimeter ‘mmmcf
leceived: 059/12/88 NonReported Work

RACTION AND TEST CODES FOR WORK NOT REPORTED ELSEWHERE

~i3A | HOLD

work Onder & pa-05 @



RADIAN ANALYTICAL SERVICQ
QUALITY CONTROL DATA SUMMARY

Client 10 (Aemgcerce Canaeliato

Workorder _88-05-cl

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Eorm L1

1

Compiled 54#‘5-33-; 1

. Submitted

Units égd/.wt
YM_.Q?I:__IC:I;”’ melil IR Irus fm&n&m;_mn__ﬁﬂ‘ fFoupa ! #R |
Qo -z Soo | yagl G s oolug a0 L.y |99
L yarl 98 S oxltor S.e2 | loo
Ca ug\ l ag s.co llool yay | 28
Ce waelas | L lu-elae|ani| o
Lo 200 1195 1 A li2o00 | ja. 1 }0 1 1a.3 7.
Mn Soo |uap | b ' 9482 | 9c | Yol a4
No- 0.8 2o0.4% 102 d_._._zroo'. 17 .S 90 __?._Qﬁ: log

vl

1. Control Limits for SR: ICPES

AA F




. RAD AN ANALYTICAL SERVICES
QUALITY CONTROL DATA SUMMARY

Client 1D Gegocumesn Canpusdkant, \ | Complied S¢xc:21-an
Workorder _B8-05 -0 | ’ Submitted
| Matrix gag,.a..._ﬁ
BLANKS
Units #Elug |
] lnitial Continuing Callbration " Breparation
Callbration Blank Valye _Blank Valye
_Pacameter 1DL Blank VYaluae. d 2 2 1 2
Q% 1 p. 003 $o.on3a <D.003 fo.oo3 “O-A(_D_O‘%
Bow ]l o.co3 | <o .co3 <2.003 | ¢g.003 2.003"
Cd a.pod <o. 003 ¢o.0D3 <. 003 ‘%c o.003
Ce Q.03 L£0.003 £0.003 <o .003 <o .00%
;g_A p.onl 0.0\ <p.003 <0.003 M%( 1
Ma 8.004 £0.9001 $Q 00| <0 .00\ o002 |,
No. o o2l Q-o;g' ¢o. 02l $o0.021 S

\d

o

1. 10U = nstryment Detectlion Limit
* Indicates value Is less than 5X the IDL.



“QUALITY CONTROL DATA SUMMARY

Client 10 _Geescance Conpuldants . Compiled _=gr o 2q.
Workorger 8 -05 - 067 Submitted

SPIKED SAMPLE RECOVERY

Spiking m.fhod,_g;ﬁ§Aﬁekﬂb ..
. ' Anits ‘f ng

.Control Spiked ‘ 1
Sample Limit Sampie Sample Sp ike . i 2
_ {Bacamater No., of3R Resuit (SSR)L Resuit(SR) | Adged (SA)L_Q.F. | $R ISR Flag® |

Do Blagnic IS-128 2.2S6 @L .00 IRC1Y)

G ©.815 __lgs

Ca_ 0. 888 83

Cv o. Bt e : ﬁ(g

Fe ' _8.13 (0.0 S -

Mn O P! \ L.o0 L 8o

Nc~‘ ) VI e | 8.92 b ' 10:0 89

hns—— a— -
* Inglcates vaiue Is less than 5X iDL. ( IDLsinstryment detecTion |imit )
1. SR = Percent Recovery = [(SSR = SR)/SA] X 100 '

2. Rafor matrix spikes SR was not within control |imit, which may indicate matrix .
interferences.

B8sSaspie resuit vas greater than 4 times spike added concentration, theretore spike added
concentration is considered insignificant,

B Blanlt aeenld S sdedandal euk fon Ho asples




oo.a...oa

to....oaoﬂ mmxmﬂ (27

Ciient_Geoscunce Cenpetxonts

QUALITY 3.&& DATA SUMMARY

Units_ g [t {(.PE

, : CAL IBRAT 1ON
« ANALYSIS | _YERIFICATION SIDS. UPLICATE AMALYSIS ._SPIKE RECQVERY
| PARAMETER |  DAIE ~ JFOUMD JTRUE ISR S 1 SAMP L DUPL %%%FF%
LM S -11-80 0.094 ©.1 00O D.r— Qe v ©.o 13 — 0.0 9 <o.002
— g " K ~ 3020 Sl
_or..o.o.uﬂt%:b\ g.04¢ fo.100 .fu v Ao,wo,.ﬂ
L 0.\ ©.100 (%2 mobOw
i |II.\ . B . QFGOONA
a%b%s? S-30-080
{xb Ly R\OPQ((.AL\J\EO L
m co F -1- 298 | 1 -8B £. oo b Wv..._ww.r..o Lo b 2 02 7.93 Lb.oo)l 2.0o] 471
71.48 f.00 Gy
] O K. 00 a5 _
o b-1-98 14 o4 H.oa J ol ‘o2 L.y (- 19 02 2.8 1Y oo | A1
| . 3.4 | 4.00l qp
| @ 2.08 | boo | g7
. _ =
Sou e-1-88 | 392 lyoo L a8 Doz fue | oue o2 |sse ] ye Jioo | 98
39.3 Jyo.o | 498
3.1 |4oo | 98 |

RPD = [(1S-D1)/((54D)/2)] x 100

RPD = Relat ive Percent Ditterence

NC = Not calculable due to’'a value
. less than tive tlmes the (DL

SPIKE ¥R = H.mmztmz:gu x 100

® = Value Is less than flve :_..om
the Instrument detecilon |imit
0L = _..m:.:..o..w ee:n:o.. ...!:

A = Analytical

P = Predlgestlon
SSR =
SR
SA

Sample Result
Splked Added

Splked Sasmple Resul!




Submitted Stac b-21-88

Comp i ied

Norkorder_&%-05-0k]

QUALITY Cf, J‘E; SUMMARY

C) .m:-.lﬁﬁ%mf Ev&.

Unlts a}\w&~4b. AnSaQo-

; CALIBRAT |ON . L , -
ANALYSIS Eﬁsﬁ.@-@:oz 1035, :EBE%EEM _ - SPIKE _RECOVER
Hg $-23-88 lo.coyylo.coyol Lio , _ , mo..o_on
{DL=0. ODDENW?‘.P o.ooM U o.0ooM0] |05 <0.000\
201 , 5
N ; ©.00384 0. o]l 95 Mhrooo.
) , ) o .
” muo $-11-8R 1220 1413 3 oo _lligo Jwpo (]
xmdnwE»” v fuohes ante | 13ug | uis | 45 ,
1337 § iz | 4GS
NO, s-zq-0p | 1.2 Ji.26 |08
oL~ o.oﬁuum, ml?b. 1.3 1 1-25 | 106
1.35 .25 | 108
N 302 §/ie P
Pb 5 19-0% - 0.00U .| 00 q4 Alon v ©.02 2 - 0.0zol 10 Yeo.002
; = ; 3020 3/ib
5L 5 Jnl 0.046b Jo.100 | QG o.0o03¥
) [7]
o.lod jD-100 o4 <O a0 2
— vaOOV

RPD = [(1S-D1)/((S+D)/2)] x 100
RPD = Relat ive Percent Ditference

NC = Not calculable due to a value
less than f(lve times the IDL

SPIKE SR = [(SSR-SR)/SA] x 100

® = Value Is less than {ive times
the Instrument detectlon limit

IDL = Instrument Detectlon Limit

A = Analytical

P = Predigest lon

SSR = Splked Sawmple Result
SR = Sample Result

SA = Splked Added




?ea...&E

Comgp | led

Workorder_B88-0%-067

QUALITY C”. ‘_‘E; SUMMARY

Unlts cofhl wnls-a

(o] .m...hwn.«.mp'ﬁ#ﬁ ngmfvak\.

. CALIBRATION T
, ANALYSIES | VERIFIC 105, DUPLICATE AMNALYSES - PIKE BRECOYERY
P S-01-BR J.c0 Joo oo 1oy 17:.19 R : , -
.EQBEIL R va [P % 7. 00 7.00 Lo T
. 7.00 700 ja 0
Phavelice | S-21-88 Jlo.263)0.250 ] lo§ “0.008
.o.nuu.oom tﬂmnm e-21k lo.25P 1 | .w.
0.27% Jpo. s (10
. — — s wbﬂ..ﬂ S/ . P)
Se. _1S-1p-88 g.ou% lo.os2 =) Preny _Joorz | — looczol vio l%.cos
,,—U,r\n O.oow \ﬁlﬁ 0.010‘ 0. OS0o nﬂp AO.M.W\‘W—T
c.054 lo.oso | 108 . W»D..OQW
Mﬁ oco3
— - - q& — K T«u YY" 12
oc. b-L-88 Jguo lss2 ) ap "o lee3 leed o1 L Lene leoolfe <.
. ms +mwSp B v DL 1. PR
1D .v&.mw.\ St .0 g8 -2 a4 oY 111 Rl Brnu_ 1LOP blo] (ool b1
Tox S-244-88 0.924 |i1.00 93
1pL z0.04 vl N UL EY-T-3 84 ;
Q ‘ ‘ A

RPD = [(1S-D1)/1(S+D)/2)] x 100 SPIKE SR = [(SSR-SR)/SA] x 100 ° A = Analytical

RPFD = Relative Percent Difterence ® = Value Is less than five times P = Predlgest jon

NC = Not calculable due to a yailue the Instrument detectlion iimit SSR = Spiked Sample Result

N less than five times the I10L I0L = Instrument Petection Limit SR = Sample Result
. . . SA = Spiked Added




® S QUALITY GO Tl DATA SUARY
Submitted jape & 29 B3 . Y

Compiled

ca_.w.ﬁ.wg%ll

othpnoies poted

:quOq..o..4®a'0m.«ow41 Cllent n s c .\ _

CALIBRATION

-_SPIKE _RECOVER

1 | AMALYSIS | _VERIEICATION 'SIDS. | DUPLICATE AMALYSIS -

| SAMPS | | SR} SA | SR IBLAMNKS |

| 1)
-

| Lakeidibe | S-14-88

e

RPD = [(1S-D01)/((S+D)/2)] x 100 ~ SPIKE SR = [(SSR-SR)/SA] x (00
RPD = Relative Percent Dlfference ® = Value Is less than flive times
NC = Not calculable due fo a yalue the Instrument detectlon 1lmit
. joss than five tlmes the DL IDL = Instrument Petect lon Limit

A = Analytical

P = Predigest lon

SSR = Splked Sample Result
SR = Sample Result

SA = Splked Added




DAILY QUALITY CONTROL

RAS GC LAB
SPIKED 3
OATE: &-17-88 VALUE Analyzed 4 Analyzed 4 |
, g/l L _Yalue . Recovery Y Recovery |
LNSTRUMENT = © & & |
?-;;;;-‘--l&mmnmmm,-k.--asnanJ-na-m-‘-u.-'--.-m-mm;..........;
METHOD
EPA 601 EPA WP 483 CONC. 2
~Lhlocafacm, 12.0
1.2=0lchloroathans 2.0
l.l.l=Tcichioroathane ;
-Gachon Tetrachioride 2.8 ‘ |
_ABromedichioromsthane 2.0 |
Icichlarcethans 2.3 ‘
Dibromochioromethans 2.8 | |
—Bromotocn 2.9, [ d
~latrachloroathene LS
EPA 602 | EPA = WP 879 CONC.1 !
-Sanzens 30,2 2w.2 as 29.4 Qe
Tolusne 'R " ag wq | g0 '
—Ethylhanzans 113 o | whil 1o 3o !
P=Xylans. 19.1 18. L 41 aiq | qisie
_MeXyigng 42,8 3¢ g0 H2.3 49 j'
Q=Xylene _ 10,8 10. 5 39 (2.0 ! 119
EPA 608 (ug/g) |
Acocior 1242, 28.7 .
Acocior 1260 8.8 j




VOA RESULTS

LAB # < e A K

CLIENT NAME

SAMPLE 1D
ﬁ'...“ﬂul..-ﬂlau..l“n.“’.ISI-I.Il;.l'ﬂ’..’l'...lﬂ-"".II-IIBI88 BEBBWERIE

EPA METHOD DATE: | EPA METHOD DATE:S// ¥s¥
601 ANALYST: 602 ANALYST
I NSTRUMENT ; 1 NSTRUME
COMPOUND CONCENTRATION | COMPOUND CONCENTRAT ION -
(ug/L) : (ug/L)

_Bromomethane | Toluene ‘
Yinyi Chiocide Ethyl benzene |
| Chigroethane Chlorobenzane [f
Mathyilaepe chloride l.4=Dichlorobenzene
| Icichlorotluoromathane 1,.3=Dichlorohenzene L
_l.l=Dichlorgethena 1,2=DIchlorohenzane i
1 l=Dichloroathane P=Xvlene _ Ji
| Icans=1.2=0ichigoroethene M=Xylene [/ i
Chioroform Q=Xyiene N g
|_1.2=DIchlorcathane
lalai=Teichlorgethane
_Carbon tetrachjoride
. Bromodichloromathane
1.2=0ichloropropane - SURROGATE RECOVERIES: ;
tIrans=1,3=Dichioropropene 601 ;
.lrlichiorcethena Bromoch |oromethane ’-
LD ibromochloromethane 2-Bromo=-1=Chloropropane ?
| 1.1.2=Trichiorcethane oA y4=D1chlorobutane :
iSls=1.3=Dichloropropena 4-8romof luorobenzene
l2=Chlorgethylyvinyl ether
\-Bcomoform 602 i
1.1.2.2=Tetrachlorcathane a,a,a,-Trifluorotoluene |
_JTetrachloroethylene |
' 1,2=0ichiorobenzene
L 1.2=Dichlorobenzene
_l.4=Dichlorobenzene !




“YOA RESULTS
LAB # ' [Lep@&ng BAM N
CLIENT NAME
SAMPLE 1D |
msama-asmymu-ummu-sss} 8888888!
EPA METHOD DATE: EPA METHOD DATE:Y (17 &
601 ANALYST: 602 ANALYST: €
I NSTRUMENT : I NSTRUMENT
~ COMPOUND CONCENTRAT ION | COMPOUND CONCENTRAT |ON
(ug/L) ‘ (ug/L)
P v,
_Bromomathane Taluene [f
|.Chiorgethane Chlorobenzena i
|_Mathylene chioride 1.4=Dichlgorohenzene Wi
1 Icichiorofiyoromethane 1.3=Dichlorohenzene [
_1.1=Dichlorgathana 1.2=Dichiorobenzane /
_L.1=Dichlorcethane P=Xyvlene /
| Tcans=1,2=-Dichlorcethene M=Xvlene ] 4
11.2=Dichiorcaethane
Ll l.l=Tcichligroathane
Carhon tetrachioride .
_Bromodichloromethane
_1.2=Dichloropropane ‘ SURROGATE RECOVERIES: |
t Trans=1.2-D (chigroaronana 601 A
' Trichloroathene Bromoch loromethane !
L. ibcomochloromethane 2-8romo=1~Chloropropane !
| j-dala2=Trichlgroethane 1,4=Dichlorobutane, ;
sis=1.3=0ichlorogropena 4-Bromof luorcbenzene
 2=Chlorcathylviny| ether
| Scomoforn 602 |
1.1.2.2-Tetrachiorcethane a,a,a,=Trifluorotoluene |
- | Tetrachiorcethyiene i
. 1.3=Dichlorobenzene
Ll.2=0ichlorohenzeng




REPORT FLAGS

R - Indicates that the matrix spike recovery for this analysis was not within

.-acceptance limits indicating an:interferent present.
+ — Indicates that the RPD between the MS and MSD is not wibin control limits.

@ - Indicates that the analytical spike recovery for this analysis was not

within acceptance limits indicating an interferent present.

B - Semple result was greater than four times the spike added concentrationm,

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 502 and 100 Z.

E - The reported value is estimated due to the presence of 1 interference. ‘
The analysis of a serial dilution did not agree within 10 Z -of the
original determination.

s - Indicates value determined by Method of Standard Additionm.

.Q'= Daily EPA QC recovery outside 957 confidence limit.

** — Surrogate recovery outside control limits indicating possible

interferences.



QUALITY CONY) DATA SUSIARY -

RPD = Relative Percent Difference
iC = Not calculabie due to a value
less than five times the 0L

* = Yajue Is less than five times
_ the instrument detection |iImit
IDL = Instrusent Detection Limit

P = Predligestlon

Submitted_b-2—F& /\/\\/// N
FERZN

Comp 1 1ed
Workorder_3%r— 05-(§) |

T CALIBRAT 1ON |

AMALYSIS | _YERIFIC, SPIKE RECOYERY
fis 6135 10-100 |n-loa | 10D «Mmm.m. —
‘F%EE lo¢ 1 s} 2001<0-ongfa-yy J1VD] =02 |
, 0-10b o-19D] 106 F o2 lospy |oooe loops] 55| <o |
I‘_ .
1L 6-6-5% |29 |800 |49
€03 180w 1100 }

— 15 |se0 [ &
TE— Jetex woy Juom Jior oo T2 Ja05 { T | o> Jziea |20 T1o [7F
| , ol L 1100 L . :
oy Je-6-&% [noo luea fioo fo1 1894 1@eq |1 | oV tiog lsqifap [93

: pD:l {uv-o 1100 _ . ) i, _
g0y le-\ows fren Inpo lai | on o Jig |y Joa In 1233 liceo | GO

: 203 Iuoo0 | 93 | , _

RPD = [(15-D1)/((54D)/2)] x 100 SPIKE SR = [(SSR-SRI/SA] x 100 A = Analytical

SSR = Splked Sample Result

SR = Semple® Result

SA = Splked Added




smave e waT e me e edties o L IniTR

Client___ LR G
| ‘ CAL |BRAT ION T —
: ANALYSIS , . DUPLICATE ANALYSIS SPIKE S——
| B le-lo-s — ‘
Bl = lo-opbygml]t: 200 lwo } 1
n+#Q b-5%% {1259 lwn 196 1 O} 0 | 303 |
DL =~ | polge 1335 Jus 194 1 O Pmlmb,uﬁwo.m.w <l
dey o | 99 i S .
NO2, 6-9-& | 100 |1on Jroo | ere]nn 2w |2 | ee}943 )3 ay]soolwp]
Dk - o.ouiz 0.959) too Jar, | | ﬁ
0-920] t0e | 92 |
0- (00 ] 8
0.850 1100 | §5
., 1-:05 | 108 |05
9% Jwon T1v
Noa  [e-togx |17 Jlag o [oe | con|eonm [ ne | ole |ooby [coon] 01 58"
| A > | oopual) 1129 125 Lo _
RPD = [(15-D1)/((S5+D)/2)] x 100 .A..xm.nz ._-\Qmmz._ma.\mﬁ x 100 A = Analytical

RPD = Relative Percent Difference
NC = Not calculsble due to a value
fess than flve times the DL

® = Yalue Is less then flive tlimes
~ the Instrument detection |imit
IDL = Instrument Detection Limit

P = Predigest ion
SSR = Splked Semple Result
SR = Sample Result o
SA = Spiked Added




Submitted_b —2-1-5%

Comp | led. ,

PN

“7

toﬂroﬂaoﬁg Cllent ____. Units_ \W.%\S \f
— . A ——— T
Pb 6-2-F8 £p 003

||.I-U|r|" (042]¢) | LD 00

| ‘ e 0-00L
QxS |
U , Blespb 10-93 §<0-00L 60030 J U0
Ph b- &% 115 | 2
b- 14K | 010 o el3 | 26 OIE jo-13b]| 0-0D 0.100f i ¢ ‘
: 0 _ — :
19  lo-4-s&k Jo-05 Joos0 102 o3
T 0-0ougalml 10002 0-050 | 1oy | gk ul6 w3
L ©-047 lp-050 | W | ela20 |cozo] nofps
| 005210050 | tod | 0T lo-0a7 f0m3 o5 [

RPD = [(15-D1)/((S+D)/2)] x 100
RPD = Relative Percent Difterence

NC = Not calculable due to a value

less than (lve times the 1DL

SPIKE SR

L(SSR-SR)/SA] x 100

% = Value Is less then five times
the Instrument detection |imit

IDL = Instrument Detection Limit

A = Analytical
P = Predligestlon
SSR = Splked Semple Result

SR = Sample Result
SA = Spiked Added

[




- QUALITY 8,‘ DATA* SUMMARY
Oi-.& - : ! R
19..82.!...‘%., ooy Cllent__ :._:ui&. \.b
P —
ANALYSIS _YERIEIC e
26:3 Jogo 105 | 03 20u 125 ey
25001240 by | 14 j25
251 Jono0]1% -
[@w &-w-5x |30 | @0l o | 639 te-b | 6o 9]
S TSR W 607 | 60-0} ol i BTl K b | 60
: -0} go-0] 103 |
| ToX | b-s5—K8E o.awc\ _cd 42 _o..:.._?.u» 0.1371 0100
1 | o:-olusfnl 1083310 53 ,
Toh__ le-7-5% |1.0c |ion |ios
| We ~ fo-owysbadio-gelfi-oo JgE
| TR |S-ae-te
TN Y _
nwu \-00

- RPD = [(15-D1)/((S+D)/2)] x 100
RPD = Relatlive Percent Difference
C = Not caicuisble due to a value

less than five times the (0L

SPIKE R

, [(SSR-SR}/SA] x 100

% = Yalue Is less than five times
the Instrument detection |liait

I0L = (nstrument Defection Limit

A = Analytical

P = Predigestion

SSR = Spiked Sample Result
SR = Semple Resylt

SA = Splked Added




\

~ Client lD.jZSﬁﬁEEiSi!ifE:...
Workorder _E ~0S — ’g’-?

INITIAL AND CONTINUING CALIBRATION VERIFICATION’

Units J@Lmk

© - “RADIAN ANALYTICAL SER
" QUALITY CONTROL DATA S

Eaorm L1

Y

Compiled
Submitted

6-29-

Run initial Cal onﬂW_HLb,nﬂ
__Pacameter | Date | True | Found! 2R Irue | Found __Found | 2R | Found
{le biseBle00 (K96 |99 {15-0v {486 197 {492 199 (491 194
E : | 1500 |5 ligplledo {5-) 21807 1103 |5/ |6
{ed s-0p 5% liow g.00 152) OIS A] 051523
1Cr 0 |499 [lon || Soplag | 4% 15.02 110] {493
FB' 900 {an.0 (iopil2oe 1\4-7 199 {og.2 116] 1199
{fn oS80 (S00 LoVl 5. #97 199 | 50211001 #4495
N 200 |22 [ 106 ]300 ]20.1 {0l {212 [10b |20

[Condnalng | hatin

18’ b5 s-00 1A% 199
g cOp |58 |\
~ ' a4 0o {S. 2y | 106
r.Cr ya g-ob|spg | IO]
LEe A a0 [20.] |10]
Ma ) 5-ov | 5:-97 101
o A / 200 |26 | 108

1. Control Limits for $R: ICPES

AA F




RADIAN ANALYTICAL SERVICES |
\

|

QUALITY CONTROL DATA SUMMARY .
Eorm L11
Client ID M : Complied _T RN 7 E
Workorder 8% O O~ 4] Submitted __&-2-7 8%
Matr Ix_fptetus
BLANKS
| Units 4_._81 md
dnitial Contlinuing Calibration Ereparation
| Gallbration Blank Valye Blaok Yaluye
1DL Blank Yalue | 1 2 3 1 2 |

©:00% | £n-003 |KD-00) |<0-00) |o-eoy || 0-00%
p:-003 | ¢o0-0p2 |l<pn-00] | £0-002 | £O-003 O ool
0-0032 <0007 || £0:00) | <O opd| <0-00% || €0-003
0-pon | L0030 1| O3] | O-006 | OO || ©-00L
0-00% Q. 085 (132 | 0-049 | 0-0%] | O0-035
0-v0l O 00 0:00% ! <o-00) | 0-002 | © 0]

1 Do) | L0013 || & 508 | L0} | €0°02). | Broul | ruy

;?mbb@kg

' 1. IDL = |nstrument Detection Limit
* |Indicates value Is less than 5X the IDL.



- RADIAN ANALYTICAL SERVICES‘
QUALITY CONTROL DATA SUMMARY

Ciient ID _QM Complied AN jr
Workorder _ R 05— 1L ] Submitted & - 29-5%
| 4 Matr Ix ﬂq&uﬂ\o ‘
DUPLICATES |
T y‘p‘ev ?\'Q B\q.%
Units gggmg
| _Parameter | Sampia No, Control Limit 1 Sample (S) I Duolicate (D) RPDl EPD FIJQZ_V
93 ' Q%[ APD < £ @0,002 | O.pol NC
| Ba ‘ ooue | 0089 cg”
o <0-003| n- ool s
Cr 0:037 | ©-01% 99
v3 o ] 10 Q.
_ﬁm o _'ug4 o.13] | ue
[la / L Tae T gpn To

* |[ndicates value is |ess than 5X DL,

( IDL=Instrument detection |imit )

1. RPD=Reiative percent difference=[ |S-D1/((!S+D)/2)]X100.
2. NJ1=N01' caiculable due to a value less than 5X the IDL.
NC =Not caiculabie due to 8 value less than the CRDL. (Contract Required Detection Limit)

A =RPD out of control Iimit for matrix duplicate, which may indicate non-homogerei*y of
the sample.



VOA RESULTS

LAB # RN = S 1S '

CLIENT NAME . GRS e

SAMPLE 1D ot >
mnmuamm@“--mmmsmw

EPA METHOD DATE: i EPA METHOD DATE: ¢ |dg
. 601 ANALYST: 602 ~AML¥ST=§A
‘INSTRUMENT ; INSTRUMENT ) 0. .
COMPOUND CONCENTRAT ION | COMPOUND CONCENTRAT ION
(ug/L) ' (ug/L)
| Chioromethane Benzene 24
| Bromomethane Toluene LA
{ Vinyvi Chioride 2.9
[ Chlocoathane Chlorobenzene .
_Mathylene chloride l.4=Dichlorgbenzene
|Icichlorofluoromethane 1.3=0ichiorobenzena
ll.l=Richloroethene ' J.2=Dichlorobenzene
[ 1. 1-Dichlorcethane P-Xyvlene (74;_
{Irans=1.2=Dichlgroethene M=Xylene 20.
.Chioroform O-Xylene 237
[laZ=Dichloroethane
L1l 1=Trichigroethane
L.Bromodichioromethane
 (-lad=Dichloropropane SURROGATE RECOVERIES:

lrans=1.3=Dichloropropene 601
mlClchioroethane Bromoch |oromethane
LDlibcomochloromethane - -'2=Bromo=1=Chloropropane.
llala2=Trichigroethane 1,4=Dichlorobutane
-ads=l.3=Dichioropropene 4=-Bromof juorobenzene
l2=Chloroethylvinyl ether
Bromoform ' 602 ? |
_1.1.2.2=Tetrachioroethane a,2,8,~Trifluorotoluene K& (2 |
_Tetrachloroathylene Unin oo corrocang Do, - |
| 1.3=Dichlorohenzene
LlaZ=Dichiorobenzene

Iss



YOA RESULTS

LAB # ALoaN N - oD ; '!
CLIENT NAME é-wu«g i
SAMPLE 1D CUmC € 4y
. BESRIEBE. 1 SEEESESEREESERESESESEBEEREEREBERRE
EPA METHOD DATE: EPA METHOD ' DATE:bld&
601 ANALYST: 602 ANALYST :fm
| NSTRUMENT : INSTRUMENT 200
COMPOUND CONCENTRAT 1ON ‘COMPOUND CONCENTRAT ION
(ug/L) ' (ug/L)
|.Chigoromethane . Benzene L’&g*/so.l-:"'
Bromomethane Toluene Q. M
~LXinyvl . Chioride J1Ethy! henzene '
|.Chloroathane Chlorobenzene
L Methylape chloride l.4=0ichlorobenzene.
|Icichiorofiuoromathane 1.3=Dichlorobenzene
_l.1=DIichlorgethene L.2=Dichliorobenzane
{=lal=Rlichlorcethane ~E=Xviene
{Lcans=1.2=Dichlocoethene M=Xylene 3
ingmtgm !
(L.2=Dichloroethane |
- |Julll=Trichlorcaethane ‘
_Cachon tetrachloride ?
(. Bromodichloromethane
Jad=0ichloraopropane ; SURROGATE RECOVERIES:
wJrans=1.,3=0ichiorqoropaene 601
wlrichiorcathene Bromoch loromethane -
i Qibcomochloromethane - 2=-Bromo~1=Chloropropane . :
l.l.2=Trichiorcethane 1,4=Dichiorobutane ;
Lls=l.2=Dichloropropene 4=Bromof iuorocbenzene
L.2=Chlorpethyivinyl ether
| Bromotorn 602 ,, / .
L1.1.2.2=-Tetrachloroethane a,a,a,=Trifluorotoluene (“‘(1 ’ (“’*7”
{Jetrachlorocethylene
{.Chlorobenzene
| 1.2=Dichlorobenzene
[1l.2=Dichiorobenzene




YOA RESULTS
LAB # XSSO =
{ CLIENT NAME Gt
SAMPLE 1D AT
’ T ——
EPA METHOD DATE: EPA METHOD DATE:L g
601 ANALYST: 602 ANALYST:
INSTRUMENT ; INSTRUMENT 30\ 0,
COMPOUND CONCENTRATION | COMPOUND CONCENTRAT 10N
(ug/L) ' - (ug/L)
| Chioromethane Benzene Mo
Bromomethane LJoluene /
1 Vinyl Chloride Ethyl benzene /
(.Chlorgethape /
| Methyiene chioride 1.4=Dichiorobenzene [
{ Icichlorotluoromethane 1.3=Dichlorobenzene L
{l.l=Dichlorgethene 1.2=Dichiorohenzene [
1 1.1=Dichlorgathane P=Xylene I
WJIcans=1.2=Dichioroethene M=Xylene et
- | Chloraform Q-Xyiene A%
_1,2=Dichlorcethane i
L1.1.1=Trichioroathane i
L.Bromodichloromethane |
t1.2=Dichloropropane SURROGATE RECOVERIES: 4
_Trans=1.3=Dichioropraopene 601 !
-LIcichloroethene Bromoch loromethane !
LDibromechioromethane "2=Bromo=1~Ch loropropane ?
al2=Trichlorocethane 1,4=Dichiorobutane _ '
als=1.2=Dichlorooropene 4-Bromof luorobenzene
12=Chlorcethyivinyl ether
|_Bromotorm , 602 ?? ? |
1.1.2.2=Tetrachiorcethane a,a,a,-Trifluorotoluene L |
_Tetrachiorgethyiene i
Chlorobenzene
L1l.3=Dichlorohenzene
Ll.2=Dichlorobenzepe
_l.4=Dichlorobenzene




YOA RESULTS

LAB # St (B
CLIENT NAME
SAMPLE (D _
‘ S mmsqumwmm-uausu
EPA METHOD DATE: ; EPA METHOD DATE: U /s
601 ANALYST: 602 ANALYST: 0o
I NSTRUMENT ; ANSTRUMENT,
COMPOUND CONCENTRAT ION | COMPOUND CONCENTRAT ION
‘ (ug/L) ' (ug/L)
Lhioromethane Benzene "/D
| Bromomethane LToluene )
{Xinyl Chioride Ethyl henzene L
i.Chiloroethane Chiorohenzene ]
_Methyiene chloride l.4=Dichlorchanzene. i
| Icichlorofluoromethane 1.3=Dichlorohenzene /
_1.1-Dichiorgethene 1.2=Dichiorobenzene /
_l.1=Dichloroethane P=Xylene /
| Trans=1,2-Dichloroethene L M=Xyleng /
| Chloroform Q=Xylene &
L1l.2=Dichlorcaethane |
llalul=Trichlorgethane
LCarhon _tetrachlioride
Bromodichioromethane
Ll.2=Richloropropane SURROGATE RECOVERIES:
_Trans-1.3=Dichiorogropaene 601
wlrichioroethene Bromoch |oromethane
LRlibcomochloromethane ~ .2=-Bromo=1=Chloropropane . !
Ll l.2=Trichlorgethane 1,4=Dichlorobutane ‘
als=1l.3=0ichioropropene 4~Bromof iuorobenzene
L2=Chloroethyivinyl ether
| Bromoform 602
Ll.l.2.2=Tetrachioroethane a,3,a,~Trifluorotoluene
letrachloroethylene
LChlorohenzene
L1.3=Dichiorohenzene
l.2=Dichiorobenzene
| 1.4=Dichlorohenzene




~N ,
Seotoienc R = .
6-94-%
s 05147 & ®
DAILY QUALITY CONTROL
RAS GC LAB
i SPIKED * ] i
DATE: VALUE | Anaiyzed| s | Anslyzed’ s
Sug/Zl) . Vajue __ Recovery . Valus _ —Recovery
LNSTRUMENT DD |
Ll”--tmmntla.nn.- --.t...-*-t-nmJ--num..!.uuuu-"-m.--.-....lilc---l- SRS ‘
TreT |
MELHOD ;
EPA 601 EPA WP 483 COXC. 2 |
—Chigcatorn 120 ‘
. 1201 » | 20 | :
1.1,1-Trichioroathans " *
_Carhon Tetrachioride 2.6 !
—Bramodichlocomethans, —al : '.
Icichlorogthans 2.9 .
_Dihcopachioronathane 2.8 | @
—fAcomtocn 2.9, | ]'
Jatrachioroathens L8 | -
EPA 602.| EPA - WP 879 CONC.1
___Banzane 02 Q&R | L
Joiuane 4. iU (07 |
__Ethyibenzene 1L e | 32 |
P=Xylane 19 9.0 i 499 !
__MeXyigne 28 | 2993 | 9 | ;
O-Xyiane o6 | 105 | 9 i
EPA 608 (ug/g)
Arocior 1242 28,7 | ‘
Arccior 1260 36,8 . ; |




KU

Pl

-

RADIAN ANALYTICAL SERVICES
QUALITY CONTROL DATA SUMMARY

Client 1D [esscumes Comalikonko Compiled. Sgk_o2esas
Workorder 88-o5050 Submitted 3
B -cS-0o5 ‘
RB-ck ~059 1
INITIAL AND CONTINUING CALIBRATION VERIFICATION
Units ¢ [l
e
: { Run’ | ___tnitiaj Calib, cont jhration ,
4-Earameter i Date L True { Found | IR I ~found ! ZR L _Found t SR | Found! IR
' As_ -390 S.eol 4y 7] b 15 oo | M. ] gl dauw | 4§ |
B= | ‘ .92 ‘-Lac S.03 o ;‘.oz.' | too ‘r
ca w91l 9% S.oo licol w148 |
Co N 4.7 | 9s y.72¢ | 961 9.2 184 .
Ye 20.0119.5 198 (|2ec | 191 98] j3.3] a0
™Mn Sod ly.7e Qe 5.00 4. 82 6 | 4.8 qy -
Neo + 25.0 g toxfl 200l \7.9f %o | 209 | |oF

1. Control Limits for SR: ICPES

AA F




N
A’

RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY

_ Eorm 111
Client 10 M& - Complled S _b-1e-as
Workorder 2R3-pS-oS5o Submitted
@B-o5 - 051 Matr ix .
g8-os -058 BLANKS —a‘r’@“““—o__
Units ,_#.&/n-e
| —Pacamater | iDL m ‘ ! e L
A-%r 0.003 Co.oo3 o.o2> | <co.003 <o.co3
O £.003 1 <o.c03 ¢0.003 |<o.003 003 "
- Daapi | <o 003 0.9 <o.0032 X0 . 00D
L D.003 <~ .00 £0.003 40 003 o003
e 2. 002 o.\S6 <o.003 l<0.003 | 0.031
“Min LD.001 {0 .00 <o.001\ <L"_‘$‘ o.o0
N °. 021 L. o3 + <0 .-o‘z,L" 1o o2 3.1 '

‘1. IDL = instrument Detectlon Limit

#* {ndlcates value Is less than 5X +he IDL.




© RAUIAN ANALTTICAL SERVICES

QUALITY CONTROL DATA s Y
. ® & \
: - Eocm ¥
Cliont 10 _Geostacu Coneelionks . Compiled Sti ¢-18-3s |
Workerder _0D-0S 000 Submitrted __ ’ |
3Q-05057 - Matrix %
gp-c5-0523 SPIKED SAMPLE RECOVERY |
Spiking method #&%&:— !
Units _#(/h—a ‘
(@)
Control Sp iked
Sample Limit Sampile Sample Spike . 1 2;
| Bacapetec | Mo, | offR__ LResuir (SSR){ Result(SR) | Adged (SAJL.D.F. | IR -
AR 3 7S -128 0. 56 /B\ {.00 '
[ 0. 815 ] a8
cd 0. 865 2%
Ce 0.856 ' ] =
e 1 8.7 A oo e8
Lon E D.8b) ; : 1 .00 1L Bo
N e | . _& Bql e 1’ ‘0-0. eﬂ -

*

indlcates vaiue (s less than 5X iDL, ( (OLsinstrument detect on |imit )
1. SR = Percent Recovery = [(SSR = SR)/SA] X 100

2. Rsfor natrix spikes
Interterences.

SR was not within control |imit, which may Indicate matrix

8=Sample resuit was greater than 4 times spike added concentratrion, therefore spike added

concentration Is considered insignificant,

) et el o bbbl ok Jom W e neant



>
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RAD AN ANALYTICAL SERV l‘

QUALITY CONTROL DATA SUMMARY

Eorm Y1
Ctlient 10 M& - Compiled M -
Workorder _88-oS-0C0 ~ Submitted
Matrix %%_
DUPL ICATES
Type 1344¢LQ§4555=~
| NS s e
|_Paranater | Sampie Mo.l Cootrol Linit | Sample ¢S) |oOuplicate (i)l sep' 1epp riag? |
B 05 08D-0) RPD €20 <o.c03 <o-003 NG
N 0.05¢ | ©0-.of6 =)
Cd, o .o\ .0l 0
Ce o.ozy 2,033 32 A
e f 0.06% o.lo6 Hz EaY
" 0,279 0.278 o ‘
Na, \ . 222 229 1

W e

* |ndicates vaiue is less than 5X IDL.

1. RPD=Reiative percent difference={ |S=01/((S+0)/2)]X100.

2. C
NC

1'No'r calculable due to a value less than 5X the IDL. . o
aNot caiculable due to a value iess than the CROL. (Contract Required Detection Limit.

( IDLsinstrument detection |imit )

A aRPD oyt of control |imit for matrix duplicate, which may [ndicate non-homogenrei*y of

the sample.



. ' 6 eortiamin Cawa-«-d
» ‘ . 8- -050

5%«— b-28-88

DAILY QUALITY CONTROL

RAS GC LAB
OATE . SPIKED | i
ATE: VALUE Anaiyzed g | Anaiyzed 3 !
: . ' I
- LNSTRUMENT - - = & |
. m-.'nmmmnm-nnt‘fﬁmn-;m;nmm"lu ; ﬁl“l"ilLl._l_t'l.ts.i
| TEST | ! |
| METHOD . COMPOUND,
EPA 601 EPA WP 483 CONC. 2
Chloraform, 12.0
1.2=0ichiorosthane. 2.0
1.1.1-Trichloraathans 14 | N
Lachan Tatrachiocide 2.8 - il
Bromod lchloromethane 2.0 ‘ — |
Icichioroathens 2.3 v
Dibromochlioromathans. N .
Acomoform 2.9 )
Jatcachlocoathens, L8 |
EPA 602 | EPA - WP 879 CONC.1 | 1 3
Bsnzana 30,7 e - S Glo V2L 74 g
Ialuene 4.1 Y.y _ 107 u.c | | 1D " o
Ethyibenzane 11.5 .2 84 a3 81 j‘
P=Xyiens 19.1 1971 103 m.0 | Qqq :
v
MeXylene 30, @ 9 359 | @83
Q=Xylane 10,8 1oy | §9 107 | 1o
EPA 608 | (ug/g) i
Acoclor 1242 20.7 :

Acocloc 1260 6.8



 DAILY QUALITY CONTROL

RAS GC LAB
. SPIKED : ‘ i
OATE: 5-\o- 88 (::l;lg m:« a $ Analyzed 4 }
— lecavery Jalue __ Recovery
INSTRUMENT. B R & € '
‘snu.’.u--u----------ul-nnotu--a.--h--.-----J-...-.-.m-nu--.---L-l--L-nuamL:-aua.....i
TEST '
METHOD
EPA 601 EPA WP 483 CONC. 2
Chioratarm 12,0, W e
1.2=Dicniorogthane 2.0 La L ag
Ll 1l-Trlchiagroathane L4 2.1 1So L .
“Cachon Tetrachioride 26 | 28 | iof | _
Bromod (chigeopathane 2.9 2.3 1 19 |
Trichlarosthans. _ 2.9 3.0 o3 . 1
Dibcomechioranathane 2.8 w173 | 1
Scomoform 2.3, z.2 Zb |
Iatrachlorcathens. 1.8 1.7 1o "
EPA 602| EPA - WP 879 COXC.1 D B !
Beozans 30,2 2.5 i 0.1 g ;
Iaiuane 4,1 Y.l \ 1 S s.y_| 132 jl
Ethylhenzane 1.3 L2 ge oS LA
PeXyiang 19,1 20. ¢ t=X-! 225 1 g @
MeXylgne 42,8 Ho_ ) a4 Has oo "
Q-Xylang 10.8 L VoS 12.5 . &
EPA 608 (ug/g) |
Acoglor 1242 58,7 .
Acccior 1260 6.8 ‘

\-W




VOA RESULTS

LA F L Sm Qi
| CLIENT NAME
SAMPLE 1D
mmmmmmmmmnmm‘mumza NI
EPA METHOD DATE: ; EPA METHOD DATE: :»f
601 ANALYST: 602 A‘NALYST. AC
‘INSTRUMENT ; | Nsrnwﬁm@QQa .
COMPOUND comsmﬂon- COMPOUND CONCENTRATION
‘ + (ug/L) (ug/L)
- .Bromomathans 1 Tolyana /
_Vinyl Chloride Ethyi benzene /[
.Chloroethane Chlorohenzens
- |.Methyiene chioride 1.4=0ichlorohanzane [
| Xclchloroflugromathane 1.3=0lchlorohenzens /
_1.1=Dichlorcethane L.2=Dichlorohenzane |
| L.i-Dichlorcathane 1P=Xylene L
{ Trans=1.2-Dichlorcathena | M=Xviene Nl
_Chlocatorm Q=Xylane 14
1,2=Dlchl t : T '
|Bromod ichigromethane : i
[1.2-Dichioropragane SURROGATE RECOVERIES: |
| Trans=1.3=Dichloropropena 601 !
. Icichlorcaethene Bromoch loromethane *
JQibcomochloromethane 2-8romo=1-Chloropropane !
L.l.2=Tcichigroethane 1,4=Dichiorobutane ;
ls=l d=Dichicropropene 4~Bromof lyorobenzene
 2=Chlorgethyivinyl ether
Scomoform 602 l
_L.l.2.2-Tetrachigroathans a,a,a,~Trifluoroctoluene ]
_Tetrachlqroethviane I
 Chlorobenzene |
J.a=Dichlorohenzene !
L1.2=Richlorohenzene
|




VOA RESULTS
LAB # 1ConGen7  Riwe oty
CLIENT NAME __
SAMPLE 10 |
mzm.nmmmum:mafasca:assacaz-mssaulaa: Ssrltﬂsﬂ
EPA METHOD DATE: ! EPA METHOD DATE: Yﬁ‘ X
601 ANALYST: . 602 ANALYST: q
INSTRUMENT: msrRUMENT:m éf
COMPOUND CONCENTRAT ION | COMPOUND .~ CONCENTRATION
(ug/L) ' " (ug/L)
_Bromomethane ' [ Toluene —
| Yiayl Chioride ' Ethy| benzene /
|.Chlaroathana Chlorghenzene .
_Methyiena chioride . 1.4=Dichlorohenzane L
| Irichigrofiuoromethane 1.3=Dichiorohenzene /
- |l.i=Dichlorcethane - 1.2=Dichlorohenzane / -
S lal=Richlaroathane , | P=Xylene . Y
| Trans-1.2-Dichigroethane M-Xylene , L 3
_Chloroform QO=Xviene i/ !
| 1.2=Dichlorcethane i i
1.1.1=-Trichlarcethane i
| Bromodichloromethane | 3
L1.2=Dichloropronane SURROGATE RECOVERIES: !
L Ircans=l.3=Dichloropropene . 601 g
' Icichloroathane Bromoch loromethane ' ‘ ' ?
LRibromochioromethane : 2=-8romo~1~Chioropropane - |
Jlalu2=Trichiorcethane : 1,4=Dichlorobutane - !
o sis=1,3=-Dichloroasrapens 4-Bromof lyorobenzene
| 2=Chlocoethylviayl ether
Bromoform 602 |
lJulel.2=Tatrachlorcathane a,a,a,~Trifluocrotoluene |
_Jatrachloroethyiane I
_1.2=Dichlorobaenzene
Ll.2=Richlorobanzene
1.4=DRichigrobenzane




VOA RESULTS
LAB # o B
CLIENT NAME
| SAMPLE 1D |
NRBEERIVBEERERNESEERE. " SBEZEESESEERESNAESREEERERAERRBRRRRIBI}
EPA METHOD DATE: EPA METHOD . DATE:>fi5)of
601 ANALYST: , 602 ANALYST: A%
INSTRUMENT: I NSTRUMENT
COMPOUND CONCENTRAT ION | COMPOUND CONCENTRAT ION
(ug/L) : , (ug/L)
_Bromopethane L Toluene ' 3‘
| Yiayl Chiorida Ethy{ benzene L
_Chlorgethane Chlorohenzage ]/
Methylepe chloride J.4=-Dichlorcbenzene
_Irichiorofluoromethane L.3=0lchiorohenzane ll
1.1=0Ichlorpathene 1.2=Richlorghenzens
ll.l=0ichloroethane P=Xvlaene _ J
| Irans=1.2-0 {chioroethene .| M<Xylene L/ b
_Chlaroform Q-Xylene L !
_1.2=0ichlorgethane %
_1L.1.1=Tclchloroethane :
—Emmmmm }
1 Ll.2=Dichloropropane . SURROGATE RECOVERIES: !
1 Tcans=1,3=Qichloropropene 601 !
wlzichlorcethene | Bromochloromethane ___ ?
.. Ribhromochloromethane -../2=Bromo=1=Ch loropropane !
1.1.2=Trichlorcethane " 1,4=Dichlorobutane
cls=1.3=-Dichloropropene 4-Bromofiuorobenzene
_2=Chlocoathviviny| ether
_Sromoform. 602 i
L.1.2.2-Tetrachlorgethane a,3,a,-Tritluorotoliuene |
_Tetrachjorcathyiene ’.
_Chlorobenzene ’
| 1.2=Dichlorohenzene
L1.2=Dichlorohenzena
_l.4=Dichiorobenzene




VOA RESULTS
s 7 T geg [T aw. SR
CLIENT NAME
SAMPLE 1D _
IEEEERERNNRBERRRRRNR NEER nan:-auuma-usmnasmuna R XL RRL
EPA METHOD DATE: ; EPA METHOD . DATE:: €| 1311 :
601 ANALYST: 602 ANALYST: &
| NSTRUMENT : INSTRUMENT) () |
COMPOUND * CONCENTRATION | COMPOUND CONCENTRAT |ON
(ug/L) : (ug/L)
_Chioromethana Benzane NP
|-Srcomomethane | Toluene [
_Chlorcathane Chiorohenzena [[
Mathyiepa chioride 1.4=0 lchlarchenzane
_Icichlorofliuoromethane 1.3=0 chlorohenzane /
_L.1=0lchlorcethene L.2=Dichlorohenzene [
| l.l=Dichiorgathane . P=Xylena /
{Jrans=1,2-0ichloroathene I M=Xylene YA .
_Chloroform Q=Xylene :
l.2=Richliorcethane
Llul.d=Trichiorcathane
_Carhop _tetrachioride |
_Scomodichioromethane |
.1.2=0ichioropropane - SURROGATE RECOVERIES: 1
Lrans=1.3=Dichloropropaene 601 .
JLrichloroathens Bromoch loromethane |
jQibromochioromethane . "2=-Bromo=1=Chlicropropane _ |
| 1ul.2=Trichloroethane " 1,4=Dichlorobutane ?
Cals=1.23=Dichioropropena 4-Bromof |luorcbenzene
2=Ch| thvivinyl ather !
| Bromoform 602 l
ILul.d.2=-Tetrachiorcethane a,a,a,~Trifluorotoluene |
| Tetrachioroathylene I
_Chlorohenzene ’
1.2=Dichlorohenzene ;
L 1.2=Dichlorobanzene
_1l.4=Dichjorobenzane ,
: \!
|
\.




- —_ -

. _ cc>£:...nc>;m§=<. .
Submitted__SA- L-29-8B . ,

Comp | led
Workorder

-0850O

Cllent_ mvPoMmG{rF hh(fh;;b.naln»l

Units e [nl ((«(PD\PS

" CALIBRATION - Lo _ . .
ANALYSIS | __VERIFICATION SIDS. DUPL ICATE Y5138 - SPIKE RECQYERY
_PARAMETER |  DAIE | FOUMND (SR~ ISAMPS | SAMP I DWPL  fRPD SAHPY 1SS SR SA I BLAMCS
A ’ . . L s ; 2020 Slie )
2 Y ) -17-%8 o.0q94lo-too . , Alaw K o.©19 — ©.010 ¢0.002
: ‘ - R : T 3oz G/
: O-\op <c.0p2
S— _ B)
Ab..oo.N
2.0 ] A7
.@qoo 90
B.co 99,
F 5-31 -9 |HYpy UHoo | |00 ,
3.94 Y.0p 100
3.99 .00 | 10O
WQ&, ) S-3 -8Q 39 .0 uo. o nwm .
3 .2 | 4o.0 blm
19 .4 Ho.o DJ :
RPD = [(15-D1)/((S+D)/2)] x 100 SPIKE SR = [(SSR-SR)/SA] x 100 A = Analyticat
RFD = Relat ive Percent Ditlerence ® = Value Is less than (lve times P = Predligestlon
NC = Not calculable due to a value the Instrument detection |imit SSR = Splked Sample Result
less than five times the 0L IDL = Instrument Detectlon Limlt SR = Sample Resuit

SA = Splked Added




— — 7

h N

o ® QUALITY 7 (@JOL DATA SUMMARY @

?.......&E
Comp11ed__ o o
xozsac.‘g Citent__Gesscurnce Conpulbent, . Untts augfnd rbaon
— L e e s
CALIBRATION .- S | —
ANALYSIS | __YERIFICATION STDS. DUPL ICATE ANALYSIS . - SPIKE  RECOYERY
E%EFF&FFFF%%%FFE
I'lrwhh S-13-88 3l .covol Qo . . . . .mo.n.oo.
104 ..o.DB_.wab& ©.co34jo.ooud @5 . No.o.oo_
.O . . .
v2s Jiee |1
.25 Ldob v
1-25 108
‘ 5
o.lpo}l &4 io. 002
- - — r . 13e20 2:;
p.100 § Qb A - - 0.003 *
, .‘ Qo.oow
L1 1.00 oo ZD.D 1.29 2.24 o
7.02 1.00 hOD_ wv0..0 7.3 4.,N.o =)
L.98 <. o0 V0O .
Prevolics 1S -27-68 Jo.2Lz JO- 290 10§
\pLz0.005 UNBP» 0.2l lo.2%0 ltio
RPD = [ _m..c:\:mwcu\wvu x 100 SPIKE SR = :wmzcmz.\gu x 100 A = Analytical
RPD = Rejat ive Percent Difterence ® = Value Is less than five tlmes P = Predigest lon
NC = Not calculable due to & vajue the Instrument detectlon limit SSR = Splked Sample Result
less than five times the DL IDL = fnstrument Detectlon Limit SR = Sample Result

SA = Splked Added



Submitted

K

-b-20-88

QUALITY n..s.. DATA SUMMARY

O_,.Q-:E E)\\k\.

::..m«kmuwn,hv%l’

e, W Xa D

: CALIBRATION L -
ANALYSIS |__YERIFICATION SIDS. DUPLICATE AMALYSLS - SPIKE_RECOVERY
| E%EFFEFFF%%%FF%
Se 5-18 €8 1o.044 lo.ozo 98 Araune lo.ozr —_ o.czoltio 0.003 |
——,.v-.n 2 0. 003 ] chﬁp o nvﬂw.ul 0.0MO |l.._lﬂw ’ A WOMOON—W
. e o ns 9
Toc. L-1-88 34.5 -2 1 108 _s,o:.. Byl .98 3 ot 39:6] .44 J30.0 |logcto
’ $emSep] - + -
s 312 | 328} g | 4F |3aef ez 23 ™0 Juze] a4 f300]1m2
_ . | ™s yoep : ; mSD :
o 29k | 38.9 A o\ F 38.9 2.2\ ] 3001103
Tot s-18-88 loa51 | 1o | qu
LEL&W:& e-£27 1 100 &3
__JTox S-19-Bg Jo.o7H 11.00 88 ;JQ oG o 103 o..mua.. b .eo. H lo.203]0.082 o 100} 1ig
LbE.JF,P. 0-9p3 l1co | AR 1
— : () — ,
H:nr,?ﬁu S-12-88 oLt Ao ig.0 L 0.
@ .1
muo -1 -9B 13€9 1413 a6 o1 p § 2LS 270 2
| 1359 Py | Qe
1334 1413 .wn_
“RPD = [(15~D1)/((540)/2)] x 100 SPIKE R = [(SSR-SR)/SA] x 100 A = Analytical
RPD = Relative Percent Difference % = Value Is less than five tlimes P = Predigest ion
NC = Not caiculsble due to a value " the Instrument detectlon |imit SSR = Splked Sample Result
less than five times the DL IDL = Instrument Detection Limit SR = Sample Result
. . SA = Splked Added



DAILY QUALITY CONTROL

RAS GC LAB
SPIKED . ~
DATE: 5-\2-pe VALUE | Analyzed $ Ansiyzed| § |
lug/l) | *_h.m__i_asmrx Y .B.l:mu_,:
LNSTRUMENT _ 2 R ¢ | & |
a;E;;n---unummu-msm-pi-m--‘,-n.---.-unmu-mnlll-I'”.-'m----Lms---c..z
| METHOD
EPA 601 EPA WP 483 CONC. 2 |
Chioratacn 2.0 L 1.2 LY
1.2=0ichlarcathane 2.9 L .9 as
1l l=-Trichioroathane 1.4 Z.1° 1So_ .
Carhon Tetrachioride | 2.8 2.8 | 100 e
Sromodichioconethane 2.0 z2 s |
Iclchioroathens 2.9 3.0 103 ; I
Dibromchioromathans, 2.8 =108 it B B L il ‘
Beomtorn 2.9 2.2 1% |
Tatcachiocosthans e | 7 | o6 |
{ePn 602] * €PA - wP 879 cONC.1 D © o
_Banzens. 07 | 278 | o L 2oy | se |
Tolusne 4,1 w7 Lis su | 132
Ethylhanzens 11,3 9 gs 2.2 Al |
_PeXvieng 19.1 10 b 'QL y N A lg_@' !
MeXylgng 42,8 Ho .t 9y 4.5 100 j:
Q=Xyigne 10,8 Lot | o5 (2.5 -y
EPA 608 (ug/g) |
Acoclor 1242 28,2 T
Argcior 1260 56.8 ‘
o -IWW




LAB #_B% -0%-051

SAMPLE ID_Q2. 3

VOA SPIKE RESULTS

METHOD__EPA Lo2 UNITS ___/
COMPOUND SPIKED SAMPLE SAMPLE RESULT SPIKE ADDED %R
RESULT (SSR) (SR) _(SA)

‘Bmzana 3‘5'9 L 5 . 2 Ip., A
Ethyl henzense i Y.\ (1.5 97
Chiorohenzene

1.4=Dichlorobenzene

|1.3-Dichlorobe

11,2=0ichiorohenzane

P=Xylene 244 191 128 &
) “a.3 Y2 (e I @
" i0=Xylene 12 .0 10 - to 13

Spike o) ddotad =
% R = [(SSR=SR)/SA] x 100

.O&L&WM'\'M ;«k




VOA RESULTS
LAB # TN [SA—
CLIENT NAME
SAMPLE 1D
iﬂ-.-mu-ss-ammasaas:suuma;.xuusacsns.s.:zu:nstlauaajz = -+ 1]
EPA METHOD DATE: i EPA METHOO DATE :6%37‘;
601 ANALYST: . 602 ANALYST: AC
INSTRUMENT: ~ INSTRUMENT
COMPOUND CONCENTRATION | COMPOUND CONCENTRAT ION
(ug/L) (ug/L)
| Chigromethane : Benzane A0
_Sromomethane LToluene L
\Yinyl Chioride Et+hyi benzene /
l.Chlgroethane Chlorohenzena /
_Mathylane chloride 1.4=0ichlgrohenzens /
|JIclchlorofiyoromethans 1.3=DIchiorohenzene 71
l.l=Dlchiorgethene L.2=Dichiorobenzene
_L.1=Dichlorgethane P=Xylene ‘ .
(. Irans=1.2=Dichlorcethane M=Xylene /
.Chigroform ‘ - Q=Xylane 4
L l.2=0ichlorgethane ' |
_1.1.1-Trichlgroathane 2
| Bromedichioromethane |
| !
l.2=Dichloropcopane : SURROGATE RECOVERIES: l
Icans=1,3=0Dichloropropang 601
LCichloroathane Bromoch |oromethane \
Ribromochlioromethane 2-8romo=1-Chioropropane R
llolod=Irichlorcethane - 1,4-Dichiorobutane : — .
als=1.3=Dichioropropane 4~Bromof lyorobenzene
(2=Chlorgethylvinyl ether ’
_Bromoform 602
L.l.2.2=Tetrachiorcathane a,a,a,-Trifluorotoluene
L Tetrachloroathyiene
_Chiorobenzene
1. 3=0Ichiorobenzene
L 1.2=Richlorobenzene
Il.d4=Dichiorghenzaene




VOA RESULTS

LAB # (L Caad [diad A
CLIENT NAME __
| sAMPLE 1D
:saamss:aaaazaamsnma:.-a.uumm-mazsn.mauaussaa- R REIWES
EPA METHOD DATE: % EPA METHOD DATE: s 3hy
601 ANALYST: 602 ANALYST: ¢/
I NSTRUMENT :  INSTRUMENT 1/ )Q B
COMPOUND CONCENTRATION | COMPOUND CONCENTRAT ION
(ug/L) ' (ug/L)
Chioromethane Renzane M
_Bromomethane | Toluene [
|_Yinyvl Chloride E+hy| henzene /
|Chloroethane Chlorchenzene [1
Mathylepne chloride 1.4=0ichiorchenzana
| Irichiorofiuoromethane 1.3=Dichiorohenzene L
L.l=Dlchlorgethena 1.2=Dichigorobenzene L
lJ.l=Dichlorcathane P=Xylene / ,
| Trans-1.2-Dichioroethene M=Xyiene / ;
| 1.2=Dichlorcethane i
1.l l=Tcichigroathane |
 Carton tetrachioride ?
1. Bromodichlgoromethane !
[ 1.2=Dichloropropane ~ SURROGATE RECOVERIES: |
wlrans=1.3=Dichiorooropane 601 é
 Jcichigroathena Bromoch loromethane ?
Qibromochioromethane 2-Bromo=1=Chioropropane !
| Lul.2-Teichlorocethane 1,4=Dichiorobutane '
ais=1,3=0ichloropropene 4-Bromof lyorobenzene
| 2=Chloroethylvigyl ether | :
_Sromoforn 602 |
Jdaled.2=Tetrachiorcathane a,a,a,=Trifluorotoluene |
_Tetrachloroathviane i
_1.3=Dichligrobenzena
L1.2=0ichlorobanzene
1.4=Dichlorobenzane




e

VOA RESULTS
LAB # TN [AAMe
CLIENT NAME
| SAMPLE 1D
mms-ammamuanamsasmnmu-.sasasam-lau:az:- BTN
EPA METHOD DATE: ; EPA METHOD DATE: 571714
601 ANALYST: 602 ANALYST: A¢
I NSTRUMENT ;  INSTRUMENT
COMPOLND CONCENTRATION | i COMPOUND CONCENTRAT IO
(ug/L) (ug/L)}
| Chigromethane Renzene /(/D
_Bromomethane 1 Toluene Z
_Vinvi Chigride L Ethyl benzene 1
| Chigroethane Chlorobenzane 7[
_Mathylape chiorida IA:DJshJ.qmn.emna '
_Tcichiorofiuoromethane 1.3=Dichjorohenzene /
_1.1=Dlchioroethene ] z—mcmorqm:.ans .
|_1.1=0ichlorgathane P=Xylene [
| Trans=1,2-Dichloroathena M=Xylene Ll
| Chlgroform O=Xylane NL
_1.2=Dichlorcaethane i
1. 1.1=Trichlorcethane
_Cachon tetrachioride ?
{.Bromodichloromethane |
_1.2=0ichiocopropane SURROGATE RECOVERIES: !
. (-lcans=1.3=Dichloropropene 601 é
LClohioroethene Bromoch ioromethane. ?
LDibcomachloromethane Z-Brom-l-CMoropropane f
.l..J..Z;-Ir'_L:.hJ.ngJ:hm 1,4=Dichiorobutane ;
Cadis=l.3=Dichioropropena : 4-Bromf|uorobenzene
| 2=Chloroethyivinyl ether '
| Bromoform 602 |
J.l.2.2=Tetrachiorcathane a,a,a,~Triflyorotcluene |
_Jetrachiorcathyiene i
_ Chlorobenzene ’
1.3=Richijorohaenzene
1.2=Richlorohenzene




VOA RESULTS ‘ ' .
LAB # Kendad e — e
CLIENT NAME
SAMPLE 10 |
,«mmats--u-sausmaa--asss-:sa;.aaa::a:za:saa:uuaa.tulassss t + 3 3.
EPA METHOD DATE: i EPA METHOD DATE: 7 ;37«
601 ANALYST: . 602 ANALYST: (1/
INSTRUMENT: INSTRUMENT .y, -
. dr
COMPOUND CONCENTRATION | COMPOUND CONCENTRAT ION
(ug/L) : (ug/L) ‘1
- |Chigromethape Benzane 2 /1,‘
_Sromomethang | Tolyena _ s
Yoyl Chioride Ethyl henzene A
| Chioroethane Chiorohenzene [f
 Mathylene chlacide 1.4=0ichlargohenzane
{ Icichloroflucromathane 1,3=D{chiorohenzene /
‘[l.i=Dlchlorgathane L.2=Dichiorohenzene L
 |-Li=Dichlorcethane P=Xvlene NC |
| Irans=1.2=Dichlgroethene LM=Xylone . - @
1Chlocoform Q=Xvlene W4 v
| 1.2=Dichlorcethane i |
tLarbon_tetrachloride |
| Bromodichlgoromethane i
L l.d=Dichioropropane SURROGATE RECOVERIES: |
L Trans=1.3=Dichioropropens 601 ' i
lrlchlorcethene Bromoch |oromethane - o
LQibromochioromethane . 2-Bromo~1~Chioropropane L
L lal.2=Trichigroethane . 1,4=Dichiorobutane : :
-ais=l.2=Dichioropropene 4-Bromofluorobenzene
_Bromoform 602 |
lJal.2.2=Tetrachiorcathane 2,3,3,=Trifluorotoiuene |
_Tetrachioroathviene ' %
L 1.3=Dichlorobenzense
l.2=Dichiorohenzene
_1.4=Dichiorohenzene




Client

7

-

QuALITY ¢ {JOL DATA Sumsary

27

" CALIBRATION
ANALYSIS | __VERLEICATION ST0S. .
As 9:17-28 leo.oqu lo.rop 9y - mo..-vm.m.\,.w o.o191 — ©. 020 mo.ooN
) pL .00 (sMM\zb D.b@fg 2o — ._U K wﬂnww.\um.
i W.!.OW.O Q.100 A 2{) — . : ..M\O»OHON
w | - . A‘ W@.@DV
|Cotitonen | s-30-08 | N |
| Ppodn D int colorias/icolns 1 1
ce, F-31-28] 7179 | @. 00} 93
1.83 &..00 29
J.%e } B.co} B
| o 5 -31-%@ | UY.o\ Y .00 1po
ﬁ | 2.94 {u.oo Jjop | .. , ]
.l‘-‘ 32.99 | 4.00 joo |- — i .
Sou uo.o | yo.o lioo
_ 3.2 1 4yo0o | 40
39. 4l Ho.o | 99

t

SPIKE IR = H.wwzcmz.\m>u x 100 A

® = Value Is less than five 1imes P
the Instrument detectlon limit

oL = .:m:e!e.; Detectlon Limit

RPD = [(1S-D1)/((SD)/2)] x 100

RFD = Relative Percent Dlfference

NC = Not calculable due to a value
less than flve times the DL

= Analyt ical

= Predlgest lon

= Splked Sampie Result
= Sample Resulf
umv.r@q-aaca




Submitted SRy |- 2©-88

Comp | led

Workorder__ 9% -05-051

quaLity ¢ L OAIA suwany

Client__ vaOAEs\rP» %»\/‘Fb

less than five times the DL

0L = tpstrument Detection L imit

SR = Sample Result
= Splked Added

o CALIBRATION - - .
ANALYSIS | __VERIFICATION SIDS. DUPL ICATE ANALYSLS - SPIKE _RECOVER
I¢1 5-13-p8 lo.003kblo.couo| 4o 0. oco|
IbL:p.00 o.oo3ylo.ooio] BS _ .N..o»o.
T’ R:.0038 | 0. cpHol 45 Qo@m._.q
MHO W\..._.@@ 1320 14,13 93 ‘ Bow.—ww 34 3o w...__oo l—
Pm,uoe.c\b, ud aumbhos pnds] j3ud juir 3 qs 1 .
NOy 5-23-88 Jy1.20 Ji.25 | 100
_Orno,.ON\MA% .26 126 191
™ 5-18-88 lo-0qy lotop G __ Go_w <0:002 Ko.002 | NC uomorlvmmr ©.022 } -— e.ozol\10 Nm.og
fipL: o oo o J 3 0:-09k Jo. 160 &F.r W.o@vuo.wu.ﬁ.
, , o.1o4 J O.100 oYy .M\O.OOMP
ﬁl.l. - - : - — @O.OOW
WI S\ -R/0 1.00 7.00 loo _@owmw . wr_ J.Wu O -
.m.&hﬂnblnv.ﬁ.ﬁL..&m(L J.co | .00 | |po -
_ d.00 1.00 o2
RPD = [(15-01)/((5+D)/2)] x 100 SPIKE SR = [(SSR-SR)/SA] x 100 A = Analytical
RPO = Relative Percent Difterence ® =-Yalye Is less than five fimes P = Predigest lon
NC = Not calculable due to a value the Instrument detection |imit SSR = Splked Sample Result
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DAILY QUALITY CONTROL

RN SN S

. RAS GC .LAS
- SPIKED | ‘,
DATE: 5.13-88 (:;lzl'f Cnalyznd 5 ﬂ : Cnaiyzod‘ s |
LNSTRUMENT £ B 16 |
- ,....-..mmn-mmuu-n.-h-n-.n-;’u--a-c,-ma-.muat-.t..nTulmnth.ts-n-:a-i
| TEST ‘ '
METHOD L COMPQUND :
| EPA 601 EPA WP 483 CONC., 2 ‘
Chigratorm. 12,0 L LT 38
) lchiorogthan 1 2.0 1.9 93 ‘
1.1 1=-Trichioroathang 1.4 2.1 1S o , L
Cachop Tetrachiocide 2.5.. 2.3 Lo 8 ' _
Sromedichigromerhane 2.0, 2 W ' J |
Iclchlocoathans s 3.0 103 '
Dibromachlgcamathane 2.5 o 9 S B T - i
Sromatarn X 2.2 1 76 !
Iatrachioroathans L8 1. 100 |
| EPA 602| €PA - wP 879 CONC.1 D P i
Benzans. 302 271.8 1 2.t _ag |
Tﬁl'-lm 4.1 .7 1S o | V31 !
Lthylhaozans 11.3 q.% 5 | 10-S & \
P<Xylang _ 191 20 6 108 22.5 R
1 MeXylena | 42,8 WO, g4 | lya.g i j00
Q=Xylene _ 10,8 R oS 2.1 118
EPA 608 (ug/g) |
Arocior 1242 8.7 .
Acqclor 1260 26,4 i

= 'Mx.m‘...



DAILY QUALITY CONTROL
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RAS GC LAB
SPIKED P
DATE: £-11-89 YALUE Ansiyzed % ‘Analyzed 4 i
(ug/ll L Yalus | Recovery Y _Recovery |
ANSTRUMENT | D D & e
sm.n-mum--.asmumuntu.p-.-;un’p:--:"-.m....-.u.-.-n.T..".."L...' pap—— ..i \
TEST | | | | |
METHOD
EPA 601 EPA WP 483 CONC, 2
Lhigeaforn 12.0.
L.2=0ichigcoathans. 2.0, |
1.1.1-Icichioroathane L4 } ;
. : B
Cachon Tetrachiocide 2.8 o
JSromodichigromathane 2.0 ’
Icichigrosthene ad ..;
D Ibromochigronathane 2.8 A
Scomtorn. 2.2 .‘
—latrachiorogthens, LS 1
' 1
EPA 602 EPA - WP 879 COKC.1 . :
Sanzane 307 T2 gs 29.4 qe
Jalusne 4,1 Y.o aa 4.9 | 120 .
Ethylhenzens 11,8 al 29 o | Go b
’ o
P=Xylang 19,1 - a7 219 1 1 &
M=Xviene 38.5 qo Yy .3 } a4 "
QO-Xyiens 108 lo. & ! 2. 119
|
EPA 608 (ug/g)
Acocloc 1242 -1 .
Acocior 1260 26.8 ‘



VOA RESULTS

gﬁ‘(m 1

LAB # __ S TP 3 M
CLIENT NAME
SAMPLE 1D
m-mmnutmmamsszanamaumau-aas-ssa.maau-uaaaaa 7388831
EPA METHOD . DATE: g EPA METHOD " DATE; S/
601 ANALYST: 602 ANALYST: AD
I NSTRUMENT : INSTRUMENT ;
COMPOUND CONCENTRATION i COMPOUND CONCENTRAT ION
(ug/L) (ug/L)
| _Chigromethane Senzane 1 D
| Bromomethane 1 Toluene L]
1 Viayl Chioride A
| Chigroethane Chigrobenzene I/,
1 Methylaepne chioride lL.4=Dichiarohenzene
1 Icichlorofiyoromethane 1.3=Dichiorobenzene [ |
W 1 2« ich]orw [ DR
- |Li=Dichiorcethane P=Xylene 1
\Iraps=1.2=Dichioroethene M=Xylene N4 ;
Chioraform Q=Xylene 124 ,
L l.2=Dichloroathane %
Jelol=Trichioroathane
\-Scomedichioromethane : é
Ll.a=Richlorooropane : SURROGATE RECOVERIES: !
lcans=1.3=-0ichioropropens 601 i
| Tcichloroethane , Bromoch |oromethane ‘
Qibcomochloromethane /2~Bromo=1-=Chioropropane 3
llul2=Trichigroethane . 1,4=Dichiorobutane
Sls=l.3=Dichioropropens 4-Bromof luorobenzene
L=Chlorcethylvinyl ether
Bromoform 602 '
Jlal.d.2=Tetrachicroathane a,a,a,~Trifluorotoliuene
_Tetrachioroathyiene
_Chiorobanzene
_1.3=0ichlorohenzena
L1.2=Dichiorohenzene
L1.4=Dichiorobhenzens !
0!
|
l

N T
. N




VOA RESULTS

LAB # fLeacan? Dk 087
CLIENT NAME
SAMPLE 1D !
.I-..S.“......’88.-.’.8-.8-'..".8”.’:.8"-.I.ISIIBS'SS“-‘“.IBSS t 1 BWIMBB
EPA METHOD DATE: i ' EPA METHOD DATE: S A3/s%
601 ANALYST: . 602 ANALYST: N(1;_/ ,
INSTRUMENT: INSTRUMENT I, | .
COMPOUND CONCENTRAT ION | COMPOUND CONCENTRAT ION
(ug/L) ' (ug/L)
_Bromomethane Joluens L/
_Yinyl Chioride Ethyl benzene [
| Chigroethane Chiorohenzena i
_Mathylene chigrida 1.4=D1ichlgrohanzens A
_Irichlorofluoromethane 1.3-Dlchlorobenzene II
1.1=0lchlorgethane 1.2-Dichiaorohenzane .
_1.1-Dichioroethane P=Xylene o=
 _Trans=1,2=Dichloroethene M=Xyiene L
_Chloroform Q-Xylene 3
1.2 ichiorgathane |
—Lal.l=Trichlorgethang 2
 Carbon tetrachigride |
1 1.2=Dichloropropane SURROGATE RECOVERIES: '
ilcans=1.2=0ichloroprogens 601 f
LIcichigroethene Bromoch loromethane f
LDihcomochloromethane - . 2=Bromo=1-Chioropropane !
llala2=Trichlorcethane ~1,4=Dichiorobutane ‘
- Sis=1.3=Dichloropropene 4-Bromof luorobenzene .
L.2=Chloroethylvinyl ether |
_ Bromofornm 602 |
Lll.2.2=Tetrachlorgethane a,a,a,~Trifluorotoiuene ]
Jetrachiorcathyiene \
_1.3=Dichlorohenzene
t1.2=01chiorohenzene
| 1.4=0lchlorohanzane




VOA RESULTS

LAB # S Y LT A et
CLIENT NAME
SAMPLE 1D
x:a:suaua-nms-u38snsasuaaasauassnasaaasa:-:a-sa-ssssalnunas maa
EPA METHOD DATE: § EPA METHOD DATE: s[
601 ANALYST: . 602 ANALY
INSTRUMENT: INS‘I’RUMENT
COMPOUND comENTRATtou i COMPOUND comzmﬂo
(ug/L) ' (ug/L)
_Sromomethana 1Toluene
_Yinyl Chioride Ethyl _henzene
Chlorcethane Chiorohenzene
|Maethylene chlorida 1.4=Dichlarchenzene '
_Icichlorofiuoromathane 1.3=Dlchigrobenzane |
_1.1=0lchjgoroethena 1.2=0ichlorobenzene /
Jlal=Dichlocoathane P=Xylene 1/
_Trans=1,2-0ichloroathena M=Xy|ene AL
L Chigroform, Q=Xylene :
L. 1l.2=Dichlorgathane
1 l.l=Tcichioroethane
_Carbopn tetrachioride
. Bromodichicoromethane
iJa2=Dichlocooropane SURROGATE RECOVERIES:
-1 Icans=1.3=-Dichlaoropropens 601
~Lcichloroathena Bromoch loromethane
- Dibromochioromethane .|~ .2=-Bromo-1-Chioropropane !
o jdula2=Trichlorcethane - .1,4-Dichlorobutane ?
ials=l.3=Dichiorqaronane 4~-Bromof luorobenzene
Sromoform 602 ‘ }
J.l.2.2=Tetrachiorcathane a,a,a,~Trifluorotoluene i
| Tetrachlioroathyiane !
LChlorobenzana :
 1.3=Dichiorohenzene
L1.2=Dichigrobenzena
1.4=Dichlorobenzena

Bl



VOA RESULTS
A8 7 Uohcaq o Siw
CLIENT NAME
SAMPLE 1D J
mm.ammatma:a:aaua::sa:;-sunasa.-taOQQSana--:--sua;:a + -1 3-4-3 -]
EPA METHOD DATE: ; EPA METHOD DATE: -:s’/ilrvw
601 ANALYST: . 602 ANALYST: &
INSTRUMENT: I NSTRUMENT :
COMPOUND CONCENTRATION {  .COMPOUND ‘CONCENTRAT 1ON
(ug/L) (ug/L)
. Bromomathana — [ Toiuene —
A Nigvt Chiar: - Ethyl _henzene /
'L.Chigroathane Chlorobenzana i
_Methylape chloride L 1.4=Dichlorobenzane /
_Icichlorofiucropethane l.3=Dichiorohenzana [
_L.l=Dlchloroathena 1.2=0ichlorohenzene /
l.l=Richioroathang P=Xylene il
|_Trans=1.2=0ichlaoroathane M=Xylene 1/ i
_Chlgroform Q=Xylene ' N/ ,‘
L 1.2=Dichlorcethane - z
L.l 1=Tcichlorcathane i
Carbon tetrachioride ,
_Braomod [chloromethane : |
L1.2=0 ichloronropane 'SURROGATE, RECOVERIES: !
Jrans=1.3=0ichloropropene 601
Lolohloroathene Bromoch loromethane __ g
- . LRibrcomochliorcmethane 2-8romo=1=Chloropropane 3
o lalu2=Trichligoroethane 1,4=-Dichlorobutane ;
Csis=l.2=Dichiorapraopene 4-8romofluorobenzene
.2=Chlocoethvivinyl ether
 |Bcomaform 602 |
ilal.2.2=Tatrachlorcathane a,a,a,~Triflyorotoiuene |
_Tetrachiorcethylaene ' i
_Chlorobenzene |
1.2=Dichlorohenzene
L1.2=0ichiorgbenzane
_l.4=Dichlorobenzane
| |
i
{




YOA RESULTS

LAB # SHAIN [SAN—
CLIENT NAME
| SAMPLE 1D |
mu.--cm-mmaaut-sasms-_-ssasnus:susnmmasasnaaazssu
EPA METHOD DATE: ; EPA METHOD DATE: S/ 7/ 48
601 ANALYST: 602 ANALYST:
INSTRUMENT : { NSTRUME X
COMPOUND CONCENTRATION | . COMPOUND CONCENTRAT |ON
" (ug/L) (ug/L)
|-Shlocomethane fenzene : AM
_Scomomethane i Tolyene L

" { Vinyl Chioride Ethyi henzene /
|.Chioroethane Chiorohenzene /

- | Mathylape chioride l.4=0ichigrohenzane. |
_Icichigrofiuoromathane 1.3-DIchlorghenzena ]
_1.1=Dlchlorcethena 1.2=0 ichlorobanzane |
_L.l=Nichlorcethane P=Xylene | :

| Jrans=1.2-Dichjoroethens L M=Xylene o ;
L.Chlaraform Q=Xylene Y !
_1.2-Dichioroathane |
lolol=Trichiorcathane ;
{-Carhon tetrachioride 5
_Bromodichloromethane ;
L 1.2=0ichlorgorgnane SURROGATE RECOVERIES: !
Lrans=1.3-0ichloropropens 601
mLCichlorcethene Bromoch loromethane. ’
Qibromochioromethane, .- - 2=Bromo~1t=Ch loropropane {

- lala2=Trichlorcathane 1,4=Dichlorcbutane '
als=1.3=Dichloropcapene. 4-Bromotfluorobenzene

| 2=Chlorcethylvinyl ether
|-Bromoform 602 i
l.l.2.2=Tetrachloroathane a,a,a,~Trifluorotoluene g
LTetrachloroethylane ;
LChlorohenzene :
\ 1.3=Dichiorohenzene
Ll.2=Dichlorobenzene
_l.4=0ichlorobenzane !
. |

|
|




VOA RESULTS

LAB # fCergag Bume o/ -
CLIENT - NAME ‘
SAMPLE 1D
mammmmumauatnaatu@.uasmzusaaaasa-u.“lcasusaaauu
EPA METHOD DATE: ! EPA METHOD DATE:. 57, /s
601 ANALYST: 602 ANALYST: ¢
‘| NSTRUMENT : | NSTRUMENT
COMPOUND CONCENTRATION | - COMPOUND CONCENTRATION
(ug/L) (ug/L)
|\ Bromomethane [Toluene £ [;
l.Chloroathane Chiorohenzene /]
\Methylene chlocide 1.4=0lchlgorobenzene
_Icichloroflugromathane 1.3=0[chlorohenzene /
_l.i=Dlchlorcathene 1,2=DIchigrohenzene /
{Ll.l=Dichlorgethane P=Xylena ‘ /
Irans=1.2~0 {chlo M=Xylene "\7(/ ‘
‘| Chioroform Q=Xyiene V4 !
L 1l.2=0ichlorcathane : 5
mlalal=Tcichloroathane |
_Bromedichioromethane i
1.2=0ichloropropane SURROGATE RECOVERIES: !
+ Trans=1.3-Dichioropropene 601 %
wlcichloroathena Bromoch loromethane. |
LQibcomochloromethane - 2=Bromo=1-Chloropropane ?
llal.2=Tcichioroethane 1,4=Dichlorobutane =
Sls=l.d=DIchloroprgpene - 4=Bromof luorobenzene
L2=Chioroethylviny! aethecr
|-Bromoform 602 ,
llal.2.2=Tetrachiorcathane a,a,a,~Triflyorotoliuene |
_Tatrachioroathyiene |
l.2=0ichlgrohenzaene
L1.2=Dichlorohenzene
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ample Result
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RPD = [(1S-D1)/((S+D)/2)] x 100
RPD = Relat lve Percent Dlfference

NC = Not calculable due to a value
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SPIKE SR = [(SSR-SR)/SA] x 100
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the Instrument detectlion |lmit
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R = Splked Sample Result
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