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Mid-Continent Region
Production United States

P.O. Box 552
Marathon Midland, Texas 79702
Oil Company Telephone 915/682-1626

August 18, 1989

Mr. David G. Boyer

Chief, Environmental Bureau

New Mexico 0il Conservation Division
P. O. Box 2088

State Land Office Building

Santa Fe, New Mexico 87504

Re: Discharge Plan GW-21
Indian Basin Gas Plant
Eddy County, New Mexico

Dear Mr. Boyer:

Marathon O0il Company operates the Indian Basin Gas Plant
located in Eddy County, New Mexico. The plant is currently
operating under the approved Groundwater Discharge Plan
GW-21. This approval will expire on November 26, 1989.

Attached is the document for renewal. This plan was prepared
in accordance with Part 3 of the New Mexico Water Quality
Control Commission Regulations and covers all discharges from
the plant. All discharges are gathered, commingled and
injected for disposal purposes into the Paddock formation
through the Marathon Federal SWD Well No. 1. Therefore,
under normal operating conditions, discharges onto the
surface of the natural ground from the plant do not occur.

As requested, three copies of the discharge plant document
are enclosed.

Any questions concerning this application should be directed
to R. F. Morgan, P. O. Box 552, Midland, Texas 79702,
915/682-1626.

I hereby certify that I am familiar with the information con-
tained in and submitted with this document and such informa-
tion 1is true, accurate, and complete to the best of my
knowledge.

Si rely,

W. 0. Snyder ﬁl.:h\wa_mgWE

Production Manager

AUG 2 2 1989

WOS/DMS/elg ©IL CONSERVATION DIV.
SANTA FE

A subsidiary of USX Corporation
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NAME OF DISCHARGER/LEGALLY RESPONSIBLE PARTY

Marathon 0il Company
P. 0. Box 552
Midland, Texas 79702

915/682-1626

LOCAL REPRESENTATIVE OR CONTACT

Stephen D. York

Plant Superintendent

Indian Basin Gas Plant

429 Marathon Road (County Road 401)
P. 0. Box 1324

Artesia, New Mexico 88210

505/457-2621
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LOCATION OF DISCHARGE

The Indian Basin Gas Plant is located in Section 23, Township 21
South, Range 23 East, NMPM, Eddy County, New Mexico. Refer to
Exhibit 1, Topographic map of the Indian Basin Gas Plant, located

in Exhibits section.

Under normal operating conditions, no discharges onto the surface

of the natural ground from the plant occur.

Plant effluent is collected, commingled and injected into an
injection well. This injection well is the Marathon Federal SWD
Well No. 1 located in Unit K of Section 24, Township 21S, Range
23E, Eddy County, New Mexico. Exhibit 2 indicates this well as
SWD in Section 24.

—

PLANT HTISTORY

The Indian Basin Gas Field was discovered in 1962 in the west
central portion of Eddy County, New Mexico. The field is approxi-
mately 20 miles west-northwest of Carlsbad and 28 miles south-

southwest of Artesia.
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In 1965 construction of the Indian Basin Gas Plant was initiated
and the plant was put on-line in early 1966 with a design capacity

of 180 MMSCFD.

An expansion to the plant in 1968 increased residue gas sales in

excess of 200 MMSCFD.

A cryogenic modification to the plant was completed in early 1981.
This modification resulted in the shutdown of a portion of the old

process equipment.

The replacement of a three-stage Claus Sulfur Recovery Unit (SRU)
in 1983 decreased plant capacity to about 137 MMSCFD due to the

lower design capacity and recovery efficiency of the new SRU.

On May 31, 1989 installation of the first of two turbine-driven
compressors w;s initiated. The Solar Centaur, a 5,500 horsepower
natural gas-fired turbine compressor will be commissioned on or
before September 1, 1989. Construction for installation of the
second turbine is scheduled to begin in mid-1993. Marathon has
the option of requesting an extension for the second phase of con-

struction. The two phase modification of the plant is designed to

decrease reservoir abandonment pressure in the field gas gathering
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system, and thereby, increase gas recovery. Prevention of Signif-
icant Deterioration Air Quality Permit No. PSD-NM-295-M-2 was
issued to Marathon 0il Company by the New Mexico Air Quality
Bureau of the New Mexico Environmental Improvement Division (EID)
pursuant to Section 74-2-7 NMSA 1978 and Air Quality Control

Regulation No. 707 (AQCR 707).

OPERATIONS

. The Indian Basin Gas Plant produces natural gas, demethanized
hydrocarbon mix, stabilized condensate and sulfur on a continuous
basis. Personnel are present at the plant 24 hours per day.
Exhibit 3, Indian Basin Gas Plant Process Flow Schematic, illus-

trates the plant operations.

Currently, the feed gas to the plant is gathered from approximate-
ly 40 produciﬁg wells and the Dagger Draw Field located approxi-
mately eight miles north of the plant and flows to the plant at a
pressure of about 950 psig. Free liquids are separated from the

gas at the wells.

‘ The liquids are transferred to the inlet condensate tank where the
produced water and liquid hydrocarbons are separated. The pro-

duced water flows to the Salt Water Tank.
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The condensate flows to the condensate stabilizer system where the
condensate is stabilized, cooled and placed in storage tanks. The
condensate stabilized overhead vapors are cooled, recompressed and
injected back into the inlet gas stream. The stored condensate is

transported via truck for sales.

Carbon dioxide (CO,) and hydrogen sulfide (H,S) gases are removed
from the 1inlet gas/stabilizer gas stream in a sweetening unit

using diethanolamine (DEA) as the sweetening solvent.

The st recovered in the sweetening unit is converted to elemental

sulfur in a three-bed Claus Sulfur Recovery Unit. The co, is
vented out the incinerator stack. The molten sulfur is transpor-
ted via truck for sales. Discharge water from the SRU waste heat
boiler and condenser blowdown is collected in the Salt Water Tank.
Sweetened gaéﬁfrom the sweetening unit is dehydrated by contact
with triethylene glycol (TEG) followed by a molecular sieve.
Following dehydration, the gas is processed in a turbo-expander
based cryogenic process which produces about 1.75 gallons of LPG
per MSCF of gas processed. The recovered liquids are transported

to market via Mid-American Pipeline Company's connecting line for

sales.
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The residual gas from the liquid recovery process, at a pressure
of 450 psig, is then compressed to 975 psig utilizing centrifugal
compressors driven by gas turbines. The gas 1s piped to the
Natural Gas Pipeline Company of America via a connecting line and

transported to various customers.

Waste heat is recovered from the gas turbines to produce 120 psig
steam for consumption in the plant. Discharge water from the
waste heat boiler and process steam boiler blowdown flows to the
‘ skimmer basin. All waste water collected in the skimmer basin
flows to the Salt Water Tank. The commingled waste water is
injected into the Marathon Federal SWD Well No. 1 using a positive

displacement pump.

The plant also generates about 700 KW of 480 volt electricity for
local plant consumption. The generators are gas turbine driven

-—

without waste heat recovery.

Three parallel compressors supply 80 psig air for the plant

instrument air system.

‘ The cooling tower handles approximately 4,000 gpm of water and
includes a continuous water blowdown to control concentration

cycles. This discharge flows to the Salt Water Tank.
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EFFLUENT SOURCES AND QUANTITIES

Effluent and process fluid sources associated with the Indian
Basin Gas Plant include produced water, cooling tower blowdown,
Sulfur Recovery Unit waste heat boiler and condenser blowdown,
turbine waste heat boiler and process steam boiler blowdown,

domestic sewage and cleaning operations.

Volumes from these sources are dependent upon plant and/or field
. operations. Effluent sources and their current estimated volumes

are:

Produced water: 200 - 400 bpd
Cooling tower blowdown: 200 bpd

Boiler/Condenser blowdown: 50 - 100 bpd

No additives are placed in the produced water. However, the
produced water, cooling tower blowdown, and boiler and condenser
blowdown are commingled in the Salt Water Tank prior to injection

in the Marathon Federal SWD Well No. 1.
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Major additives to the cooling tower system include:

Calgon Conductor 5721 - Scale control
Sulfuric Acid - pH control

Calcium Hypochlorite tablets - microbiocide
Calgon H-5228 - microbiocide

Calgon H-300 Microbiocide - microbiocide

Major additives to the boiler and condenser waters include:

Calgon Ultra Amine 130 - Corrosion control
Calgon BLR-3152 - Boiler scale control

Calgon BLR - 3430 - Oxygen scavenger

The chemicals listed above are currently used for water treatment.
Marathon 0il Company reserves the right to periodically review and
update the water treatment and change the chemicals used as need-

ed.

Domestic sewage is kept completely separate from other effluents
and is under the jurisdiction of the New Mexico Environmental

Improvement Division.
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Cleaning operations using solvents are minimal. A Safety-Kleen

Parts Cleaning Unit is located in the plant shop. Used solvent is
recycled by the Safety-Kleen Corporation who also services and
maintains the cleaning unit. An application has been submitted

for an EPA Small Quantity Generator Number.

Periodic cleaning operations using soapy water, solvent or steam
occur at the plant. In some instances, effluent from such clean-
ing operations is collected in the open drains. Pursuant to re-
quirements of the 0il Conservation Division, provisions to collect

such effluent will be implemented.

EFFLUENT QUALITY CHARACTERISTICS

Produced water, cooling tower blowdown and boiler/condenser blow-
down waste waters are commingled within the gas plant and then

injected into Marathon Federal SWD Well No. 1.

Grab samples of the commingled effluent and cooling tower blowdown
were collected at the salt water disposal pumps and cooling tower
blowdown sampling port, respectively, on June 15, 1989. Analyses
of the effluent samples were conducted by Enseco Rocky Mountain

Analytical Laboratory in Arvada, Colorado. The analytical report,
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including methodology, is in Appendix A.

Trace quantities of toxic pollutants, (WQCC 1-101.UU definition)
occur naturally in the produced water, and therefore; the analysis
of the commingled effluent indicates the presence of these pollu-

tants. Refer to Appendix A for the analytical results.

Material Safety Data Sheets (MSDS) are included in Appendix B for

chemicals used in the plant.

TRANSFER AND STORAGE OF EFFILUENT

Two types of drain systems are used to transfer effluent at the
gas plant. These systems are the open and closed drains. Exhibit
4, Indian Basin Gas Plant Wastewater Flow Schematic, illustrates
the location of the open drain system and the storage units where

-

wastewater flow 1s collected.

The open drain consists of steel collection pots and lines connec-
ted to a concrete sump. The system operates under atmospheric
conditions. Effluent collected in the system flows to the skimmer
basin located on the southwest side of the plant. The skimmer ba-

sin is a series of three fiberglass tanks open to the atmosphere.
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An integrity test of the open drain system was conducted on June
22, 1989. The system was filled to grade level with water at
10:00AM and was allowed to stand full of water until 3:00PM. Dur-
ing the test all influx was diverted away from the drain system.
The water level remained unchanged during the hydrostatic test

indicating the drain system is intact.

The closed drain system is mainly above ground. This system is

used when a process malfunction occurs and pressure must be
relieved from a particular process. The closed drain system is

connected to the following process vessels:

Filter Separator Product Contactor

Expander/Compressor New Fuel Gas Scrubber

Amine Contactor 0ld Fuel Gas Scrubber

Glycol Contactor Regen Scrubber

Amine Scrubber Stabilizer Compressor Suction Scrubber
Glycol Scrubber Vertical Inlet Separator

Amine Flashtank Horizontal Inlet Separator

Amine Still Charcoal Filter
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Steel piping leads from the process vessels to the closed blowdown
drain tank on the southwest corner of the plant. Liquids collect-
ed in this open fiberglass tank can be sent to the skimmer basin
for recovery or to the Salt Water Tank for disposal. No pressure
is placed on the closed drain system during normal operating
conditions. During malfunctions and emergency discharges, the
pressure can reach up to 50 psi. The closed drain system was

constructed in 1980 and modified in 1984.

Prior to disposal, the commingled effluent is stored under atmo-
spheric conditions in the Salt Water Tank. This tank has a
capacity of 1,000 barrels and 1is constructed of steel. The tank
is usually filled to a volume of approximately 700 barrels prior
to injection into the salt water disposal well via the wastewater
disposal line.

The wastewaté; disposal line is constructed of three inch, SCH 80

pipe. The pipeline was installed in 1977.
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SPILL/LEAK PREVENTION AND HOUSEKEEPING PRACTICES

Marathon 0il is actively involved in maintaining and improving
spill/leak prevention and good housekeeping practices. These

goals are achieved by utilizing a program that stresses:

Observation
Notification
Correction

Prevention

Plant personnel are trained to continually observe plant equipment
(i.e., tanks, pipes, fittings, valves, etc.) for leaks and spills
as they go about their daily tasks. In addition, four plant tours
are conducted by personnel during each eight-hour shift. An
important part of these tours is the detection of equipment leaks

and spills. The plant is in continuous operation and is manned 24

hours per day.

The plant supervisor conducts a weekly visual inspection of the
plant grounds to observe for leaks or spills using inspection pro-
cedures outlined in the Spill Prevention Control and Countermea-

sure Plan (SPCC Plan). This weekly inspection 1is recorded on a
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Site Security Inspection Form. An example of this form is inclu-
ded in the current SPCC Plan located in Appendix C of this docu-

ment.

Any discovered leaks or spills are reported and corrective action
is taken immediately. A May, 1988 Marathon Policy requires any
employee discovering a spill to complete a Mid-Continent Region
Spill Report. This report, Figure 1, must be completed as soon as
practical after the spill has been investigated and the source and

affected area secured.

The 0il Conservation Division will be notified of spills or leaks
using the notification procedures outlined in Rule 116 of the New
Mexico 0il Conservation Division Rules and Regulations. The
National Response Center will be notified in accordance with regu-
lations located in 40 CFR 110.10. Table I outlines these notifi-

-

cation procedures.

Corrective actions for discovered spills/leaks, and breaks in-

clude:

Source identification

Containment of spill/leak
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Recapture of fluids where possible
Elimination of the spill/leak source

Cleanup of spill area

The prevention of spills and leaks 1is accomplished by training
personnel and identifying and eliminating potential spill situa-
tions. Plant personnel are given instructions on how to operate

and maintain equipment in a manner that will prevent undesired

discharges. Environmental standards are reviewed periodically in
‘ safety meetings. Employees are encouraged to identify and report
potential spill situations. The identified problem areas are

promptly dealt with to prevent spill events. For example, 1lube
0il make-up lines were installed on existing turbines in 1980 to
eliminate lube o0il spills. Additional lines were added in 1987
when new equipment was placed in-service.

Several improvements are planned over the next three and one-half

years. These improvements include the construction of:

Containment berms for above ground storage tanks
Catchment facilities for small volume leaks

‘ * Drum storage pads and curbing
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Details of these and other scheduled improvements are outlined in
Scheduled Improvement section. Marathon agrees to address im-
provements required by the 0il Conservation Division following a

facility inspection conducted on June 23, 1989.

For any type of spill event that may occur, containment and clean-
up procedures listed in the 0il Spill Contingency Plan (SPCC Plan,

Appendix B) will be followed.

A diversion berm placed on the north and west sides of the plant
diverts precipitation runoff away from the plant grounds and pro-
tects the plant facility from flash flooding. In-plant precipita-

tion not collected in the open drain system is not contained.

Marathon Federal SWD Well No. 1 1is used for effluent disposal.
The commingled effluent collected in the Salt Water Tank is

injected daily.

In the event of disposal pipeline failure, the line could be re-
paired within twenty-four hours. The commingled effluent would be
held in the Salt Water Tank which can hold 1,000 bbls (the daily
effluent output ranges from 450 to 700 barrels). In the unlikely
event that the disposal line repair would take longer, a temporary

tank would be brought in to store additional effluent.
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If the disposal well is shut-in for repairs the following actions

would be taken:

1. Effluent storage in the Salt Water Tank.

2. Extra storage tanks brought on-site.

3. Shipment off-site for disposal in state approved
SWD wells.

In the event off-site disposal of the plant effluents is required,
Marathon 0il Company will use transporters who comply with the

‘ following state regulations:

1. Form C-133 has been filed with the state of New
Mexico (Figure 2).

2. Transporter has a Current State Corporation Commis-
sion Permit.
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. Figure 2

" Submit in wiplicaie o State of New Mexico Form C-133
Santa Fe Office Energy, Minerals and Natural Resources Department Revised 1-1-89
OIL CONSERVATION DIVISION
P.O. Box 2088

Santa Fe, New Mexico 87504-2088

AUTHORIZATION TO MOVE PRODUCED WATER

Transporter Name

Address Office Location ( If different)

Phone Number (s)

State Corporation Commission Permit No.

NOTE: It is the responsibility of each holder of an approved Form C-133 to
familiarize its personnel with the content of Division Rules 709 and
710 and to assure operations in compliance therewith. Failure to
move and dispose of produced water in accordance with Division Rules
709 and 710 are cause for cancellation of Form C-133 and the authority
to move produced water.

T hereby certify that the information above is true and complete to the best of my knowledge and belief

Signature Date
Printed Name Title
(This space for State Use)

Approved by Title
Date




HYDROCARBON WASTES
OR RESIDUES

SALT WATER

STRONG ACIDS

STRONG CAUSTICS

ANY VOLUME WHICH MAY

WITH REASONABLE PROBABILITY
ENDANGER HUMAN HEALTH OR
RESULTS IN SUBSTANTIAL
DAMAGE TO PROPERTY.

IN PERSON OR BY TELEPHONE
WRITTEN REPDRTm»

TABLE I, NOTIFICATION PROCEDURES FOR SPILLS, LEAKS 0OR BREAKS
IL CONSERVATION DIVISION
SPILL TYPE SPILL DOES SPILL ENTER NOTIFICATION PROCEDURES
VOLUME A WATERCOURSE?
Cobls)
25 OR NO IN PERSON OR BY TELEPHONE
MORE WRITTEN REPORTmm
1 OR YES IN PERSON OR BY TELEPHONE®
CRUDE DIL OR MORE WRITTEN REPLORT#%
CONDENSATE
5 DR MORE
BUT LESS NO WRITTEN ,REPORT#
THAN 25
100 DR MORE NO IN PERSON OR BY TELEPHONE®
WRITTEN REPORT®®
25 DR MORE YES IN PERSON OR BY TELEPHONE®
SALT WATER WRITTEN REPORT®N
25 OR MORE ND WRITTEN REPORTwx
BUT LESS \
THAN 100
HYDROCARBONS

GASES
DELETERIOUS CHEMICALS

L U VU

NATIONAL RESPONSE CENTER
NOTIFICATION PROCEDURES

SPILL TYPE REPORTABLE QUANTITIES

QUANTITIES WHICH MAY BE

DIL —~ANY KIND HARMFUL TO THE PUBLIC HEALTH

ANY FORM OR WELFARE INCLUDING DISCHARGES

INCLUDING OF OIL THAT
PETROLEUM IMMEDIATELY NOTIFY THE
FUEL DIL a. VIOLATE APPLICABLE WATER
SLUDGE QUALITY STANDARDS
OIl. REFUSE NATIONAL RESPONSE CENTER
DIL MIXED WITH b. CAUSE A FILM DR SHEEN

WASTES OTHER
THAN DREDGED
SPOIL

UPON OR DISCOLORATION DF THE
SURFACE OF THE WATER DR
ADJOINING SHORELINES

CONTACT INFORMATION

OIL CONSERVATION DIVISION NATIONAL RESPONSE CENTER
OCD DISTRICT II DFFICE
324 W. MAIN ST

P.0. DRAWER DD
ARTESIA, NM 88210
(505>748-1283

1-800-424~-8802

* AS SOON AS POSSIBLE
ww  SUBMIT IN DUPLICATE WITHIN 10 DAYS
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EFFLUENT DISPOSAL

Plant effluent 1is commingled and injected into the Marathon
Federal SWD Well No. 1 located in Unit K of Section 24, Township
218, Range 23E, Eddy County, New Mexico. The disposal well is
located about one mile east-southeast of the gas plant. Exhibit

2, indicates this Class II injection well as SWD.

The commingled effluent consists of produced waters brought to the
surface during the production of natural gas and the wastewaters
associated with gas plant operations. This effluent is not clas-

sified as a hazardous waste due to exclusion under 40 CFR 261.4.

The commingled effluent is disposed of by injection into the Pad-
dock formation. Injection occurs at a depth of approximately
2,534 feet to approximately 2,726 feet through two and three-
eighths inch-kubing with a packer set at approximately 2,450 feet
in a four and one-half inch casing. Figure 3 is a diagrammatic

sketch of Marathon Federal SWD Well No. 1.

Administrative Order No. SWD-55, issued on October 30, 1965,
granted Marathon 0il Company the authority to complete and use
Marathon Federal SWD Well No. 1 for salt water disposal purposes.

On March 14, 1984 Marathon requested that Administrative Order
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SWD-55 be amended by the 0il Conservation Division to permit the
injection of the commingled effluent described above. This
request was based on the regulatory interpretation that disposal
wells injecting produced water commingled with waste waters from
natural gas plants would continue to be identified as a Class IIL

well under New Mexico's Underground Injection Control Program.

No surface impoundments, leach fields, drying beds or pits are

used to store or dispose of effluents at the Indian Basin Gas

. Plant.

SOLID WASTE DISPOSAL

Solid wastes associated with the Indian Basin Gas Plant include:

Used filters

Spent molecular sieve

Glycol filters

Used amine filter media

0ily debris (No free oil)
Downhole and equipment scale

‘ * Office trash

Spent sock and cartridge filters

Other gas plant related wastes
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Guidance outlined in the most current API Environmental Guidance

Document (Order Number 11-10850) is used for handling and disposal
of all wastes generated at the gas plant. The 0il Conservation
Division was provided with a copy of the January 15, 1989 version
of the guidance document during the facility inspection conducted

on June 23, 1989.

Indian Basin Gas Plant maintains a landfill area for the disposal
of solid wastes. The landfill area consists of two waste cells.
‘ One cell is used for the disposal of office trash. The other cell

is used for the disposal of industrial solid waste.

A minimal amount of office trash is placed in the appropriate cell
once a week and burned in accordance with New Mexico AQCR 301,
Subsections C and E. All burning is conducted under the following

conditions:

1. The emission of smoke shall not be allowed to pass
onto or across a public road or landing strip such
that a hazard is created by impairment of visibili-
ty:

2. No natural or synthetic rubber or petroleum prod-
ucts may be burned.

3. Care must be taken to minimize the amount of dirt
‘ on the material being burned;
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4. All burning, except agricultural burning, must take

place between the hours of 10:00AM and 4:00PM;

5. The material to be burned must be as dry as possi-
ble; and
6. The wind direction at the site of agricultural

burning must be such that the smoke will generally
be carried away from areas of human habitation.

All wastes placed in the solid waste cell must be solid or semi-
solid, low salt, low hydrocarbon content inert material. The fol-

lowing wastes are not placed in the solid waste cell under any

‘ circumstances:

Used storage batteries
Used tires

Hazardous wastes
Liquids

Druns

Chemicals

If the potential for EP toxicity or other hazardous waste charac-

teristics exits, an analysis is done on the waste prior to dispos-

al.
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OFF-SITE DISPOSAL

Wastes that can not be disposed of at the gas plant are taken to
the appropriate disposal or recycling facility following applica-

ble state and federal regulations.
Recycled wastes include:

Safety-Kleen solvent

‘ * Used drums

The Safety-Kleen solvent is recycled by the Safety-Kleen Corpora-
tion at regularly scheduled intervals. The solvent is shipped by
truck to the Safety-Kleen Corporation located in the Warfield
Industrial Park in Midland, Texas.

Used drums are periodically recycled. Empty drums are either

shipped to the vendor or a reputable recycler.

Used storage batteries and tires are generally exchanged at the

garage servicing the gas plant vehicles.
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Marathon 0il Company underwent three asbestos removal projects at
the gas plant during the two year period from February, 1986 to
February, 1988. A total of 655 cubic yards of friable asbestos
was removed at a cost of about $389,000. The asbestos was dis-

posed of in Browning-Ferris, Inc. landfills.

Naturally Occurring Radioactive Material (NORM) is present at the
Indian Basin Gas Plant. This low level radiation is a naturally
occurring phenomenon in scale deposits that have accumulated over

the twenty-five year life of the plant.

Marathon 0Oil Company is in the process of developing a plan for
the handling and disposal of NORM wastes. Options for disposal
are currently being reviewed to assure compliance with state and

-

federal regulations.

A recent analysis of the sludge in the skimmer basin indicates the
presence of NORM. Marathon 0il Company is continuing to investi-

gate the options for handling the sludge.

Waste disposal procedures for wastes generated at the Indian Basin

Gas Plant are outlined in Table II.




FIGURE 3

MARATHON 0OIL COMPANY
DIAGRAMMATIC SKETCH OF DISPOSAL WELL
MARATHON FEDERAL SWD WELL NO. 1
INDIAN BASIN AREA
EDDY COUNTY, NEW MEXICD

SCALE: NONE

)

PADDOCK PERFS 2534’ TO 2540’ > 0O
PADDOCK PERFS 23571’ TO 2577’ => QO
PADDOCK PERFS 2719’ TO 2726’ > 0

L 13 3/8" SET AT 125' AND
<— CEMENTED W/ 200 SX.
CEMENT CIRCULATED.

& S 3/8" SET AT 22350’ AND
€— CEMENTED W/ 1560 SX.
CEMENT CIRCULATED.

<— JOHNSON 101 - S PKR. AT APPROX. 2450/
& 2 3/8" TBG. AT APPRDOX. 2500’

CEMENTING PERFS

TOP OF CEMENT PLUG -
IN 4 1/2 CSG. AT 4310/

é__AT 4494’ TO 4495

CEMENT TOP AT 4860’ -

CEMENTED WITH 1250 SX.
CEMENT CIRCULATED.

&— 7342

7496’-7506' (SQUEEZED W/ 95 SX)—> EV//

9280’

9523 - 30" —>F
9530 -~ 34’ —>»E

N

336 - 42
Dt 2SGOEEZED W/ 100 SXO

paN

&— 9629’

AN 4 172 SET AT 9650

T.D. 9630 CEMENTED W/ 173 SX




TABLE II WASTE DISPOSAL

DISPOSAL | DISPOSAL ALLOWED HANDLING
METHOD SITE WASTES PROCEDURES

USE FOR DISPOSAL OF

INJECTION MARATHON PRODUCED WATERS NONHAZARDOUS AND

FEDERAL SWD PRODUCTION WASTE FLUIDS EXEMPT EXPLORATION
WELL # 1 AND PRODUCTION WASTE

FLUIDS
USED FILTERS WASTES MUST BE SOLID OR
SPENT MOLECULAR SIEVE SEMISOLID, LOW SALT, LOW
GLYCOL FILTERS HYDROCARBON CONTENT

WASTE CELL # 1 gﬁl-:e 3MINES F;ILTER MEDIA | MATERIAL.
EBRI »
SPENT SOCK FILTERS ALL FREE OIL MUST BE

DRAINED FROM FILTERS
SPENT CARTRIDGE FILTERS | ,un'OILY DEBRIS

\ LANDFILL
| ‘ BURN AS SOON AS PLACED
FOLLOW AQCR 301
WASTE CELL # 2 OFFICE TRASH Y hacR a1
NO LIQUIDS, PETRDLEUM
PRODUCTS DR RUBBER
SAFETY-KLEEN . SAFETY-KLEEN PERSONNEL
CORPORATION SAFETY-KLEEN SOLVENT REMOVE AND REPLACE
SOLVENT
USED DRUMS RETURN TO VENDOR OR
VENDOR OR
RECYCLE R . REPUTABLE RECYCLER
DRUM_RECYCLER
EXCHANGE AT GARAGE
S|y s s | SOMCEAL o
SERVICED
PLACE NORM MATERIAL
N APPROVED
_ NORM STORAGE NORM WASTES 4 CONTAINERS
ON-SITE =~ SLUDGE FOLLOW HANDLING
STORAGE AREA - SCALE DEPOSITS

PROCEDURES OUTLINED
| BY THE E & S DEPT.

| mx STILL INVESTIGATING
POSSIBLITIES FOR
HANDLING
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HYDROIOGIC FEATURES

No bodies of water or streams are located within one mile of the
outside perimeter of the Indian Basin Gas Plant. Rocky Arroyo, a
normally dry arroyo, 1is located one-fourth of a mile south of the
gas plant. The arroyo runs in an east/west direction in the area
near the plant. Water only flows in Rocky Arroyo during heavy

rainfall events.

‘ Marathon 0il Company maintains two water wells on the plant

property. Both wells produce water from the lower Queen aquifer.

Water Well #1 is the primary water well at the plant. Well #1
supplies process water to the plant and produces from a tubing
depth of 230 feet. Water Well #2 is considered an auxiliary well
and is primarily used for fire protection. Well #2 produces from
a depth of éiproximately 270 feet. No other known groundwater
discharge sites are within one mile of the outside perimeter of

the gas plant.

The memorandum report "Queen and Related Aquifers in the Indian
‘ Basin" (Appendix D) states that there is no evidence indicating

the presence of an upper Queen aquifer in the area of the Indian
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Basin Gas Plant. The author of the memorandum reported that no

water was encountered above approximately 240 feet during the
drilling of Marathon's Water Well #1 in July, 1965. This evidence
indicates that the upper Queen aquifer does not exist in the
vicinity of the gas plant and the shallowest fresh water aquifer
in this area is the lower Queen. The depth to the lower Queen
aquifer is approximately 240 feet based on Marathon's Water Well

#1 records.

‘ Since the evidence indicates that the upper Queen aquifer does not
exist in the area of the Indian Basin Gas Plant, the most appro-
priate wells to use for groundwater monitoring purposes are the
Marathon water wells. These two wells produce from the Ilower

Queen aquifer.

A sample of the water from Well #1 was collected on June 15, 1989.
Analysis was completed by Enseco Rocky Mountain Analytical Labora-
tory. The results of this analysis are listed in Appendix A as

Indian Basin Gas Plant Drinking Water. The total dissolved solids

concentration of this groundwater is 530 mg/L.
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GEOIOGIC DESCRIPTION OF DISCHARGE SITE

The memorandum "Queen and Related Aquifers in the Indian Basin" by
R. B. Collins, Jr., (Appendix D) states that no water was encoun-
tered above about 240 feet when the Marathon Water Well #1 was
drilled in July, 1965. This well is referred to as Water Well
21.23.23.232 in the Collins report. The upper Queen aquifer is
not in the vicinity of the gas plant. The available evidence

indicates that the upper and lower Queen aquifers are not inter-

' connected.

Information from core hole I-24-21S-23E drilled by Marathon in an
adjacent section was correlated with the log of well E-23-21S-23E
drilled near the Indian Basin Gas Plant. The formation character-

istics from the surface to the lower Queen aquifer are:

0-60' Mainly sandstone with some dolomite
60-130' Mainly dolomite

130-530' Dolomite and Anhydrite

The interpretation of this information indicates the interval from
‘ approximately 60 feet to the lower Queen aquifer is a tight forma-

tion. This geological condition should protect the lower Queen
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FLOOD PROTECTION

ally non-existent.

than the gas plant.

cipitation and runoff event.

aquifer from surface contaminants.

The potential for flooding at the Indian Basin Gas Plant is virtu-
Rocky Arroyo is located at a lower elevation
The arroyo periodically has flowing water due

to runoff, but does not pose a threat to the plant.

A diversion berm has been placed on the north and west sides of

the gas plant to divert flow that may occur during a major pre-

terly direction towards Rocky Arroyo.

Runoff tends to flow in a southeas-
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On June 23, 1989 the 0il Conservation Division conducted a facili-
ty inspection at the Indian Basin Gas Plant as part of the Dis-
charge Plan renewal. Several recommendations were made and
improvements specified for several locations on the plant grounds.
These required improvements were addressed in an 01l Conservation
Division letter dated June 29, 1989 (Appendix F) and are listed

below:

1. Secondary containment for above grade storage tanks.
‘ 2. Containment/elimination of small volume leaks.
3. Containment for drum storage areas.

4. Elimination/cleanup of existing ground contamination
(pipe run north of generators).

5. Sump at water softener building (eliminate/contain
sump overflows).

6. Integrity of closed drain system tank.

7. Fencing to prevent unauthorized access to landfill
area.

All scheduled improvements will be completed according to the time
table set up and illustrated in Figure 4. Descriptions of the

scheduled improvements proposed are outlined below.




MARATHON OIL COMPANY
MID-CONTINENT REGION

REVISED:

DATE: 8/18/89 SCHEDULED IMPROVEMENTS PAGE _ po0f _ ¢

PROPOSED PROJECTS FQR 1989

Marathon 0il has scheduled the following projects for completion

by December 31, 1989.

Marathon 0il Company will initiate a landfarming
project on soil contaminated areas identified by the
June 23, 1989 0il Conservation Division site inspec-
tion. Prior to the actual 1landfarming operation,
all leak sources will be eliminated or contained in
these areas. Details of the landfarming project are
still being worked in consultation with Marathon's
Exploration and Production Technology Division con-
sultants. Consultation with the 0il Conservation
Division staff will occur prior to the initiation of
any landfarming activity. The completion date for
the landfarming project is unknown at this time.

The bottom of the sump in the water softening build-
ing will be lined with concrete or another suitable
material. Past overflows have been caused by the
level controller float sticking due to corrosion.
Such overflows will be controlled by placing a catch
pan under the water softening unit and through the
closed drain system.

The soil around the closed drain system tank will be
graded. The tank is not physically below grade but

does have soil around part of its perimeter. By
removing this soil, the tank will be, by definition,
an above grade storage tank. (A berm will be placed

around this tank in 1990 See Proposed Projects for
1990.)

The landfill area located west of the facility fence
will be fenced to prevent unauthorized access. A
locked gate will be placed at the road entrance
leading to the 1landfill. A fence and additional
locked gate will be placed approximately twenty-five
feet from the main road. The fence will stretch
from the facility fence to a large berm which is a

INDIAN BASIN GAS PLANT
DISCHARGE PLAN
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natural fence. Access from the rear is blocked by
the fence located around the flare. The sketch in

Figure 5 illustrates the fenced area. All potential
blowing trash (office trash) will be burned in a
separate waste cell within the 1landfill fence 1in
accordance with New Mexico AQCR 301 Subsections C
and E. Since blowing trash will not exist on-site,
covering of wastes in the waste pit with soil will
not be necessary. Details of solid waste disposal
are outlined in the Facility Wastes and Disposal
Section.

5. The integrity of the Salt Water Disposal Tank will
be established. The location of the Salt Water Tank
prohibits the construction of a dike due to the
close proximity of other tanks and valves that
require ready access for daily plant operations.
Rather than assuming tank failure will occur, Mara-
thon 0il Company is taking the position of prevent-
ing a catastrophic failure. Prevention will be
accomplished by the following measures:

a. The installation of a high level alarm in the
tank. The alarm will sound in the control room
which is manned twenty-four hours per day.

b. An annual wall metal thickness test will be con-
ducted. The sampling grid will be established
by Marathon 0il Company metallurgical staff.
Personnel will be trained to conduct the wall
metal thickness test by qualified staff from
Marathon's Exploration and Production Technology
division. Records of the wall metal thickness
tests will be maintained at the plant facility.

PROPOSED PROJECTS FOR 1990

The above ground storage tanks identified by the 0il Conservation
Division as requiring containment will be bermed by December 31,

1990. The bermed areas will be large enough to hold one and one-
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third times (Reference OCD letter to Marathon of June 29, 1989)
the volume of the largest vessel or one and one-third times the

volume of all interconnected vessels contained within the berm.

Containment within this area will allow maximum recovery of

spilled fluids and will minimize the potential for infiltration.
1. Berms will be placed around the following tanks:

The above ground saddle tanks on the north side of
the facility that contain fuel, amine, methanol
. and varsol.

| The above ground saddle tank containing oil at the
; stabilizer overhead compressor.
\

DEA storage tanks.
The skimmer basin tanks south of the process area.
The closed drain system collection tank.

Lube o0il storage tank.

-

2. A berm will not be placed around the condensate
storage tanks as per discussion with the 01l Conser-
vation Division on June 23, 1989. This area 1is
adjacent to the LPG storage area and berming would
create a fire hazard if an LPG tank were to rupture

\ and its contents spilled into the condensate tank

: berm. Both the condensate and LPG tanks are above

ground bullet tanks.
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3. Berms will not be placed around the chemical

storage tanks at the cooling tower during 1990. A
study will be conducted to determine the
feasibility of continuing the use of the cooling
tower. If the study recommends continued use of
the cooling tower, berms will be placed around the
chemical storage tanks by December 31, 1992.

PROPOSED PROJECTS FOR 1991

Small volume leaks will either be eliminated or contained by
December 31, 1991. Corrective maintenance will be implemented
where practical. When all other means of eliminating leaks have
been exhausted, containment of small volume leaks will be used.

The following areas are scheduled for containment:

1. The pump south of the stabilizer  overhead

compressor.
2. Recompressors.
3. Lube-0il storage transfer pumps.

4. Expander and lube o0il skid system.
5. The drains below the inlet condensate tanks.

6. The area between the sidewalk and the amine circula-
tion pumps.

7. The pump on the south tank east of the DEA tank.
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PROPOSED PROJECTS FOR 1992

The

following projects have been scheduled for completion by

December 31, 1992.

All drummed chemicals will be stored on pads with
containment. Wherever possible, drum storage will
be consolidated.

If the cooling tower study results recommend contin-
ued use of the cooling tower, the following improve-
ments will be done:

a. Berms will be placed around the chemical storage
tanks at the cooling tower.

b. Containment for the cooling tower pumps and the
area around the cooling tower where spray drift
ponds on the ground will be constructed.
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ES-14
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ES-17
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ES-20
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DESCRIPTION LATITUDE
SULFUR TAIL GAS 32°27°'57.5"
REGENERATION GAS HEATER 32°27'56.8"
GLYCOL REGENERATOR 32°'27'55.8"
GENERATOR STACK 32°27'56.1"
GENERATOR STACK 32°27°'56.0"
COMPRESSOR STACK 32°27'56.8"
COMPRESSOR STACK 32°27'58.5"
COMPRESSOR STACK 32°27'56.2"
COMPRESSOR STACK 32°27'66.1"
COMPRESSOR STACK 32°27'55.9"
COMPRESSOR STACK 32°27'55.8"
AUXILIARY BOILER 32°27°'565.3"
FLARE NO. 2 32°27°'50.8"
FLARE NO. 1 32°27'50.2"
NORTH SRU SALT BATH 32°27'57.5"

HEATER STACK
SOUTH SRU SALT BATH 32°27'57.3"
HEATER STACK
INLET COMPRESSOR 32°27'53.8"
STACK
PROPOSED INLET 32°27°'53.8"
COMPRESSOR STACK
CONDENSATE STORAGE 32°27'53.8"
CONDENSATE STORAGE 32°27°'53.5"
CONDENSATE STORAGE 32°27°'53.9"
CONDENSATE STORAGE 32°27°'53.8"
NOTE:

CERTIFICATE OF SURVEY:

LONGITUDE

104°34'18.1"
104°34"17.1"
104°34'17.1"
104°34'16.4"
104°34'18.4"
104°34'11.5"
104°34'11.5"
104°34°'11.5"
104°34°11.5"
104°34'11.5"
104°34"11.5"
104°34°'11.7"
104°34°'20.2"
104°34'17.9"
104°34'17.8"

104°34°'17.8"
104°34°14.8"
104°34"14.8"
104°34°10.3"
104°34'10.3"

104°34'08.4"
104°34°08.0"

LATITUDE, LONGITUDE,

GROUND
ELEV.

3810.7
3808.8
3808.8
3808.8
3808.8
3806.7
3808.7
3806.7
3808.7
38086.7
3806.7
3806.4
3812.2
3810.8
3808.7

3808.7
3807.2
3807.2
3806.0
3806.0

3805.3
3805.3

UTM COORDINATES

HEIGHT OF (IN METERS)

STACK NORTH EAST
122 FT 3, 581, 978B.6 540, 250.8
77 FT 3, 5814, 851.0 540, 277 .1
30 FT 3, 581,828.3 540, 277 .1
12 FT 3, 581, 835.86 540, 285.4
10 FT 3, 581, 832.6 540, 285.4
28 FT 3, 581, 951.8 540, 423.2
28 FT 3, 581, 848.5 540, 423.2
28 FT 3, 581,838.2 540, 423.3
28 FT 3, 5681, 836.2 540, 423.3
28 FT 3, 584, 830.0 540, 423.3
28 FT 3, 581,826.89 540, 423.3
18 FT 3, 581,811.5 540, 418.2
167 FT 3,581,775.1 540, 1886.8
67 FT 3, 5981, 753.8 540, 257.0
34 FT 3, 581, 878.6 540, 263.89
34 FT 3, 581, 872.5 540, 263.89
14 FT* 3,581,865.0 540, 377.4
14 FT= 3, 591, 858.8 540, 377.5
27 FT 3, 581, 858.3 540, 454.8
27 FT 3,581, 8586.2 540, 454.8
30 FT 3. 581, 868.6 540, 478.4
30 FT 3,581,8688.7 540, 488.8

* ESTIMATED

and UTM COORDINATES ARE BASED

ON ZONE 13, CLARKE 1866 ELLIPSOID, NAD 1827.

ES-21 and ES-22 ARE OUT OF SERVICE.

I HEREBY CERTIFY THAT THIS PLAT WAS MADE FROM NOTES TAKEN
IN THE FIELD OF A BONA FIDE SURVEY MADE UNDER MY SUPERVISION

AND THAT THE SAME IS TRUE AND CORRECT TO THE BEST OF MY
KNOWLEDGE AND BELIEF.

JOHN W. WEST

4

/;E and

<;///

il fllid ..

No. 878

3sCELVED

AUG 22 1988

L CONSERVATION DIV.
Ol O ShNTA FE

MARATHON OIL COMPANY

Exhibit 1

TOPO OF THE INDIAN BASIN GAS
PLANT IN SECTION 23, TOWNSHIP
21 SOUTH, RANGE 23 EAST, NMPM

JOHN WEST ENGINEERING CO.

EDDY COUNTY,
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WATER/WASTEWATER ANALYSES




MARATHON OIL COMPANY INDIAN BASIN GAS PLANT

‘ MID=CONTINENT REGION DISCHARGE PLAN
DATE: 8/18/89 APPENDIX A ‘ PAGE _2 of _2
REVISED:

A copy of the results of analytical tests performed on water and
wastewater samples collected at the Indian Basin Gas Plant are
‘ attached. All samples were collected as grab samples and sent to
Enseco Rocky Mountain Analytical Laboratory in Arvada, Colorado

for analyses.

Donna M. Stevison and Stephen D. York collected the samples at the
Indian Basin Gas Plant using sample bottles provided by Enseco
Rocky Mountain Analytical Laboratory. The chain of custody seal
‘ was intact when the bottles were received. All samples were
stored in blue ice to maintain a temperature of 4°c anad shipped to
Enseco Rocky Mountain Analytical Laboratory by Federal Express for
overnight delivery. Sampling occurred on June 15, 1989 and Enseco
Rocky Mountain Analytical Laboratory received the samples on June
16, 1989.

Grab samples-'were collected in three separate 1locations. The
‘ commingled effluent samples, labeled IBGP Effluent, were collected
at the salt water disposal pumps. Cooling tower blowdown samples,
labeled IBGP Blowdown, were gathered at the cooling tower blowdown
sampling port. Drinking water samples, IBGP Drinking Water, were

. collected at the plant laboratory.




Rocky Mountain
Analytical Laboratory

ZE,

= nseco

July 6, 1989

Mr. Wendell Nixon

Marathon 0il Company

Exploration and Production Tech.
P.0. Box 269

Littleton, CO 80160

Dear Mr. Nixon:

Enclosed is the report for three samples we received at Enseco-Rocky

| Mountain Analytical Laboratory on June 16, 1989 for the Midland, Texas
| project.

Included with the report is a quality control summary. Referenced at the
end of the report are the analytical methodologies used for the various
analyses performed.

Please call if you have any questions.

Sincerely,

///49% R /

Julie /sey-Hiatt .

Program Administrator Division Scientist
JEH/JLP/ 1w

Enclosures

RMAL #005347

Enseco Incorporated

4955 Yarrow Street

Arvada, Colorado 80002
303/421-6611  Fax: 303/431-7171




Rocky Mountain
Analytical Laboratory

ANALYTICAL RESULTS
FOR

MARATHON OIL COMPANY
ENSECO-RMAL NO. 005347

JULY 6, 1989

e . K A
Reviewed by: //f/ Cépgvy ;\774({/
% Julie Essey-Hiatt
ho X A/

‘D ¥ Jerky L. Parr

Enseco Incorporared

4955 Yarrow Street

Arvada, Colorado 80002
303/421-6611  Fax: 303/431-7171
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Introduction

This report presents the analytical results as well as supporting
information to aid in the evaluation and interpretation of the data and is
arranged in the following order:

Sample Description Information
Analytical Test Requests
Analytical Results

Quality Control Report

o O O O ©o

Description of Analytical Methodology

A1l analyses at Enseco are performed so that the maximum concentration of
sample consistent with the method is analyzed. Dilutions are at times
required to achieve linearity of the specific parameter or to reduce matrix
interference. In this event, reporting limits are adjusted proportionately.

For this project, dilutions were performed for the tests and samples
Tisted below:

Sample Number Test Dilution Required
005347-0001 601/602 | 500X

ICP 10X
005347-0002 ICP 5X
005347-0003 TKN 5X

Sample Description Information

The Sample Description Information Tists all of the samples received in
this project together with the internal Taboratory identification number
assigned for each sample. Each project received at Enseco - RMAL is assigned a
unique six digit number. Samples within the project are numbered sequentially.
The laboratory identification number is a combination of the six digit project
code and the sample sequence number.




ZFnseco

Also given in the Sample Description Information is the Sample Type
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Test Requests

The Analytical Test Requests lists the analyses that were performed on each
sample. The Custom Test column indicates where tests have been modified to

conform to the specific requirements of this project.




Lab ID

005347-0001-SA
005347-0002-SA
005347-0003-SA

ZFnseco

SAMPLE DESCRI?TION INFORMATION
or
Marathon 0il Company

Sampled Received
Client ID Matrix Date Time Date
IBGP Effluent AQUEQOUS 15 JUN 89 12:25 16 JUN 89
IBGP Blowdown AQUEOUS 15 JUN 89 13:35 16 JUN 89

IBGP Drinking Water AQUEOUS 15 JUN 89 14:10 16 JUN 89




ZFnseco

ANALYTICALFTEST REQUESTS
or
Marathon 0il Company

Lab ID: Group Custom
005347 Code Analysis Description Test?

0001 - 0003 A Halogenated Volatile Organics

Benzene, Toluene, Ethyl Benzene and Xylenes
(BTEX)

Arsenic, Furnace AA (Total)

Prep - Total Metals, Furnace AA

Lead, Furnace AA (Total)

ICP Metals (Tota]%

Prep - Total Metals, ICP

Ion Balance Cations done by ICP

Ammonia

Total Dissolved Solids (TDS)

A1ka11n1t{,
Total/Carbonate/Bicarbonate/Hydroxide

Chloride, Ion Chromatography

Sulfate, Ion Chromatography

Fluoride, Electrode

Sﬁecific Conductance

p

Nitrate Plus Nitrite

Nitrite, as Nitrogen

Total Kjeldahl Nitrogen (TKN)
Ion Balance Calculation

Ion Balance Components
Chromium, Flame AA

Prep - Total Metals, Flame AA

Z222ZZZ2ZZ222I2X 222 Z22<Z=2=Z ==




Analytical Results

The analytical results for this project are presented in the following
data tables. Each data table includes sample identification information, and
when available and appropriate, dates sampled, received, authorized, prepared
and analyzed. The authorization data is the date when the project was defined
by the client such that laboratory work could begin.

Data sheets contain a 1isting of the parameters measured in each test, the
analytical results and the Enseco reporting 1imit. Reporting limits are
adjusted to reflect dilution of the sample, when appropriate. Solid and waste
samples are reported on an "as received" basis, i.e. no correction is made for
moisture content.

Enseco-RMAL is no longer routinely blank-correcting analytical data.
Uncorrected analytical results are reported, along with associated blank
results, for all organic and metals analyses. Analytical results and blank
results are reported for conventional inorganic parameters as specified in the
method. This policy is described in detail in the Enseco Incorporated Quality

Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3,
April, 1989.

The results from the Standard Enseco QA/QC Program, which generates data
which are independent of matrix effects, is provided subsequently.

el

“ZyEnseco

i



Halogenated Volatile Organics

Method 601

Client Name: Marathon 0il Company

Client ID: IBGP Effluent
Lab ID: 005347-0001-SA
Matrix: AQUEQUS
Authorized: 16 JUN 89
Parameter

Chloromethane

Bromomethane

Vinyl chloride

Chloroethane

Methylene chloride
1,1-Dichioroethene
1,1-Dichloroethane
1,2-Dichloroethene
(cis/trans)
Chioroform
1,1,2-Trichloro-2,2,
l-trifluoroethane
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Chlorodibromomethane
cis-1,3-Dichloropropene
1,1,2-Trichioroethane
EDB (1,2-Dibromoethane)
Bromoform
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Chlorobenzene

N.D.
N.A.

Not Detected
Not Applicable

‘ Reported By: Duane Newell

Enseco ID: 1041863

Sampled: 15 JUN 89
Prepared: NA

Result

ND
ND
ND
- ND
ND
ND
ND

ND
ND

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

Approved By:

Received: 16 JUN 89
Analyzed: 20 JUN 89

Reporting
Units Limit
ug/L 2500
ug/L 2500
ug/L 500
ug/L 2500
ug/L 2500
ug/L 250
ug/L 250
ug/L 250
ug/L 250
ug/L 500
ug/L 500
ug/L 250
ug/L 250
ug/L 500
ug/L 500
ug/L 500
ug/L 250
ug/L 500
ug/L 1000
ug/L 500
ug/L 1000
ug/L 2500
ug/L 500
ug/L 250
ug/L 1000
Kim Zilis

FFnseco
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Halogenated Volatile Organics

Method 601
Client Name: Marathon 0i1 Company
Client ID:  IBGP Blowdown
Lab ID: 005347-0002-SA Enseco ID: 1041864
Matrix: AQUEOQUS Sampied: 15 JUN 89 Received: 16 JUN 89
Authorized: 16 JUN 89 Prepared: NA Analyzed: 20 JUN 89
Reporting

Parameter Result Units Limit
Chloromethane ND ug/L 5.0
Bromomethane ND ug/L 5.0
Vinyl chloride ND ug/L 1.0
Chloroethane ND ug/L 5.0
Methylene chloride ND ug/L 5.0
1,1-Dichloroethene ND ug/L 0.50
1,1-Dichloroethane ND ug/L 0.50
1,2-Dichloroethene

(cis/trans) ND ug/L 0.50
Chloroform 0. ug/L 0.50
1,1,2-Trichloro-2,2,

l1-trifluoroethane ND ug/L 1.0
1,2-Dichloroethane ND ug/L 1.0
1,1,1-Trichloroethane ND ug/L 0.50
Carbon tetrachloride ND ug/L 0.50
Bromodichloromethane ND ug/L 1.0
1,2-Dichloropropane ND ug/L 1.0
trans-1,3-Dichloropropene ND - ug/L 1.0
Trichloroethene ND ug/L 0.50
Chlorodibromomethane ND ug/L 1.0
cis-1,3-Dichloropropene ND ug/L 2.0
1,1,2-Trichloroethane ND ug/L 1.0
EDB (1,2-Dibromoethane) ND ug/L 2.0
Bromoform ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 1.0
Tetrachloroethene ND ug/L 0.50
Chlorobenzene ND ug/L 2.0
N.D. = Not Detected

N.A. = Not Applicable

Reported By: Duane Newell

Approved By: Kim Zilis




ZFnseco

Halogenated Volatile Organics

o Method 601

Client Name: Marathon 0il Company
Client ID: IBGP Drinking Water

Lab ID: 005347-0003-5A Enseco ID: 1041865
Matrix: AQUEOUS Sampled: 15 JUN 89 Received: 16 JUN 89
Authorized: 16 JUN 89 Prepared: NA Analyzed: 20 JUN 89
Reporting
Parameter Result Units Limit
Chloromethane ND ug/L 5.0
Bromomethane ND ug/L 5.0
Vinyl chloride ND ug/L 1.0
Chloroethane ND ug/L 5.0
Methylene chloride ND ug/L 5.0
1,1-Dichloroethene ND ug/L 0.50
1,1-Dichloroethane ND ug/L 0.50
1,2-Dichloroethene
(cis/trans) ND ug/L 0.50
Chloroform ND ug/L 0.50
1,1,2-Trichloro-2,2,
l1-trifluoroethane ND ug/L 1.0
1,2-Dichloroethane ND ug/L 1.0
1,1,1-Trichloroethane ND ug/L 0.50
Carbon tetrachloride ND ug/L 0.50
Bromodichloromethane ND ug/L 1.0
1,2-Dichloropropane ND ug/L 1.0
. trans-1,3-Dichloropropene ND ug/L 1.0
Trichloroethene ND ug/L 0.50
Chlorodibromomethane ND ug/L 1.0
cis-1,3-Dichloropropene ND ug/L 2.0
1,1,2-Trichloroethane ND ug/L 1.0
EDB (1,2-Dibromoethane) ND ug/L 2.0
Bromoform ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 1.0
Tetrachloroethene ND ug/L 0.50
Chlorobenzene ND ug/L 2.0
N.D. = Not Detected

nu

N.A. = Not Applicable

‘ Reported By: Duane Newell Approved By: Kim Zilis




Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX)

Method 602
Client Name: Marathon 0il Company
Client ID: IBGP Effluent
Lab ID: 005347-0001-SA Enseco ID: 1041863
Matrix: AQUEOQUS Sampled: 15 JUN 89
Authorized: 16 JUN 89 Prepared: NA
Parameter Result
Benzene 5000
Toluene 9200
Ethyl benzene 390
Total xylenes 3700

N.D. = Not Detected
N.A. = Not Applicable

. Reported By: Duane Newell

Approved By:

Received: 16 JUN 89
Analyzed: 20 JUN 89

Reporting
Units Limit
ug/L 250
ug/L 250
ug/L 250
ug/L 500
Kim Zilis

ZFnseco




Client Name:

Z/Fnseco
Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX)
Method 602
Marathon Qi1 Company

Client ID: IBGP Blowdown

Lab ID: 005347-0002-SA Enseco ID: 1041864

Matrix: AQUEOUS Sampled: 15 JUN 89 Received: 16 JUN 89

Authorized: 16 JUN 89 Prepared: NA Analyzed: 20 JUN 89
Reporting

Parameter Result Units Limit

Benzene ND ug/L 0.50

Toluene 0.54 ug/L 0.50

Ethyl benzene ND ug/L 0.50

Total xylenes 1.8 ug/L 1.0

N.D. = Not Detected

N.A. = Not Applicable

Reported By: Duane Newell Approved By: Kim Zilis
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Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX)

o Method 602

Client Name: Marathon 0il Company
Client ID: IBGP Drinking Water

Lab ID: 005347-0003-SA Enseco ID: 1041865
Matrix: AQUEOUS Sampled: 15 JUN 89 Received: 16 JUN 89
Authorized: 16 JUN 89 Prepared: NA Analyzed: 20 JUN 89
Reporting

Parameter Result Units Limit
Benzene ND ug/L 0.50
Toluene ND ug/L 0.50
Ethyl benzene ND ug/L 0.50
Total xylenes ND ug/L 1.0

@

; N.D. = Not Detected

i N.A. = Not Applicable

. Reported By: Duane Newell Approved By: Kim Zilis
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Metals
| ‘ Total Metals
Client Name: Marathon 0il Company
Client ID: IBGP Effluent
Lab ID: 005347-0001-SA Enseco ID: 1041863
Matrix: AQUEOQUS Sampled: 15 JUN 89 Received: 16 JUN 89
Authorized: 16 JUN 89 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed

Parameter Result Units Limit Method Date Date
Chromium ND mg/L 0.05 218.1 20 JUN 89 30 JUN 89
Aluminum ND mg/L 1 200.7 20 JUN 89 26 JUN 89
Arsenic ND mg/L 0.02 206.2 20 JUN 89 26 JUN 89
Barium ND mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Boron 2.5 mg/L 0.2 200.7 20 JUN 89 26 JUN 89
Cadmium ND mg/L 0.05 200.7 20 JUN 89 26 JUN 89
Calcium 760 mg/L 2 200.7 20 JUN 89 26 JUN 89
Cobalt ND mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Copper ND mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Iron 5 mg/L 1 200.7 20 JUN 89 26 JUN 89
Lead ND mg/L 0.1 239.2 20 JUN 89 23 JUN 89
Magnesium 140 mg/L 2 200.7 20 JUN 89 26 JUN 89
Manganese 1.0 mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Molybdenum ND mg/L 0.2 200.7 20 JUN 89 26 JUN 89
Nickel ND mg/L 0.4 200.7 20 JUN 89 26 JUN 89
Potassium 64 mg/L 50 200.7 20 JUN 89 26 JUN 89
Selenium ND mg/L 2 200.7 20 JUN 89 26 JUN 89

@ sitica as sio 34 mgy/L 2 200.7 20 JUN 89 26 JUN 89
Silver ND mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Sodium 4730 mg/L 50 200.7 20 JUN 89 26 JUN 89

N.D.
N.A.

Not Detected
Not Applicable

. Reported By: Fred Velasquez Approved By: Toni Stovall
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Metals

‘ Total Metals
Client Name: Marathon 0il Company
Client ID: IBGP Effluent
Lab ID: 005347-0001-SA Enseco ID: 1041863
Matrix: AQUEOUS Sampled: 15 JUN 89 Received: 16 JUN 89
Authorized: 16 JUN 89 Prepared: See Below Analyzed: See Below

Reporting Analytical Prepared Analyzed

Parameter Result Units Limit Method Date Date
Chromium ND mg/L 0.05 218.1 20 JUN 89 30 JUN 89
Atuminum ND mg/L 1 200.7 20 JUN 89 26 JUN 89
Arsenic ND mg/L 0.02 206.2 20 JUN 89 26 JUN 89
Barium ND mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Boron 2.5 mg/L 0.2 200.7 20 JUN 89 26 JUN 89
Cadmium ND mg/L 0.05 200.7 20 JUN 89 26 JUN 89
Calcium 760 mg/L 2 200.7 20 JUN 89 26 JUN 89
Cobalt ND mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Copper ND mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Iron 5 mg/L 1 200.7 20 JUN 89 26 JUN 89
Lead ND mg/L 0.1 239.2 20 JUN 89 23 JUN 89
Magnesium 140 mg/L 2 200.7 20 JUN 89 26 JUN 89
Manganese 1.0 mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Molybdenum ND mg/L 0.2 200.7 20 JUN 89 26 JUN 89
Nickel ND mg/L 0.4 200.7 20 JUN 89 26 JUN 89
Potassium 64 mg/L 50 200.7 20 JUN 89 26 JUN 89
Selenium ND mg/L 2 200.7 20 JUN 89 26 JUN 89

. Silica as $i02 34 mg/L 2 200.7 20 JUN 89 26 JUN 89
Silver ND mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Sodium 4730 mg/L 50 200.7 20 JUN 89 26 JUN 89
Zinc ND mg/L 0.1 200.7 20 JUN 89 26 JUN 89

N.D.
N.A.

Not Detected
Not Applicable

‘ Reported By: Fred Velasquez Approved By: Toni Stovall
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Metals

‘ Total Metals
Client Name: Marathon 0il Company
Client ID: IBGP Blowdown
Lab ID: 005347-0002-SA Enseco ID: 1041864
Matrix: AQUEOQUS Sampled: 15 JUN 89 Received: 16 JUN 89
Authorized: 16 JUN 89 Prepared: See Below Analyzed: See Below

Reporting Analytical Prepared  Analyzed

Parameter Result Units Limit Method Date Date
Chromium 0.36 mg/L 0.05 218.1 20 JUN 89 30 JUN 89
Aluminum ND mg/L 0.5 200.7 20 JUN 89 26 JUN 89
Arsenic 0.13 mg/L 0.01 206.2 20 JUN 89 26 JUN 89
Barium 0.16 mg/L 0.05 200.7 20 JUN 89 26 JUN 89
Baron 1.2 mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Cadmium ND mg/L 0.03 200.7 20 JUN 89 26 JUN 89
Calcium 1030 mg/L 1 200.7 20 JUN 89 26 JUN 89
Cobalt ND mg/L 0.05 200.7 20 JUN 89 26 JUN 89
Copper 0.11 mg/L 0.05 200.7 20 JUN 89 26 JUN 89
Iron 2.4 mg/L 0.5 200.7 20 JUN 89 26 JUN 89
Lead ND mg/L 0.05 239.2 20 JUN 89 23 JUN 89
Magnesium 455 mg/L 1 200.7 20 JUN 89 26 JUN 89
Manganese 0.14 mg/L 0.05 200.7 20 JUN 89 26 JUN 89
Molybdenum ND mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Nickel ND mg/L 0.2 200.7 20 JUN 89 26 JUN 89
Potassium 84 mg/L 30 200.7 20 JUN 89 26 JUN 89
Selenium ND mg/L 1 200.7 20 JUN 89 26 JUN 89
Silica as Si02 150 mg/L 1 200.7 20 JUN 83 26 JUN 89

. Silver ND mg/L 0.05 200.7 20 JUN 89 26 JUN 89
Sodium 1780 mg/L 30 200.7 20 JUN 89 26 JUN 89
Zinc 0.20 mg/L 0.05 200.7 20 JUN 89 26 JUN 89
N.D. = Not Detected

N.A. = Not Applicable

‘ Reported By: Fred Velasquez Approved By: Toni Stovall
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Metals

‘ Total Metals

Client Name: Marathon 0i1 Company
Client ID: IBGP Drinking Water

Lab ID: 005347-0003-SA Enseco ID: 1041865
Matrix: AQUEQUS Sampled: 15 JUN 89 Received: 16 JUN 89
Authorized: 16 JUN 89 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed
Parameter Result Units Limit Method Date Date
Chromium ND mg/L 0.05 218.1 20 JUN 89 30 JUN 89
Aluminum ND mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Arsenic ND mg/L 0.005 206.2 20 JUN 89 26 JUN 89
Barium 0.03 mg/L 0.01 200.7 20 JUN 89 26 JUN 89
Boron 0.06 mg/L 0.03 200.7 20 JUN 89 26 JUN 89
Cadmium ND mg/L 0.005 200.7 20 JUN 89 26 JUN 89
Calcium 106 mg/L 0.2 200.7 20 JUN 89 26 JUN 89
Cobalt ND mg/L 0.01 200.7 20 JUN 89 26 JUN 89
Copper ND mg/L 0.01 200.7 20 JUN 89 26 JUN 89
Iron ND mg/L 0.1 200.7 20 JUN 89 26 JUN 89
Lead ND mg/L 0.005 239.2 20 JUN 89 20 JUN 89
Magnesium 41 mg/L 0.2 200.7 20 JUN 89 26 JUN 89
Manganese ND mg/L 0.01  200.7 20 JUN 89 26 JUN 89
Molybdenum ND mg/L 0.02 200.7 20 JUN 89 26 JUN 89
Nickel - ND mg/L 0.04 200.7 20 JUN 89 26 JUN 89
Potassium ND mg/L 5 200.7 20 JUN 89 26 JUN 89
Selenium ND mg/L 0.2 200.7 20 JUN 89 26 JUN 89
‘ Silica as SiQ2 22 mg/L 0.2 200.7 20 JUN 89 26 JUN 89
Silver ND mg/L 0.01 200.7 20 JUN 89 26 JUN 89
Sodium 12 mg/L 5 200.7 20 JUN 89 26 JUN 88
Zinc 0.04 mg/L 0.01 200.7 20 JUN 89 26 JUN 89
N.D. = Not Detected

N.A. = Not Applicable

‘ Reported By: Fred Velasquez Approved By: Toni Stovall
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Client Name:

Client ID:
Lab ID:
Matrix:

Authorized:

Parameter

Calcium
Iron
Magnesium
Potassium
Sodium

N.D.
N.A.

Metals

Dissolved Metals

Marathon 0i1 Company
[BGP Effluent

005347-0001-SA Enseco ID:
AQUEQUS Sampled:
16 JUN 89 Prepared:
Result Units

800 mg/L

5 mg/L

150 mg/L

62 mg/L

4890 mg/L

Not Detected
Not Applicable

' Reported By: Bryan Anderson

1041863
15 JUN 89 Received:
See Below Analyzed:
Reporting Analytical

Limit Method

2 200.7

1 200.7

2 200.7

50 200.7

50 200.7

Approved By:

Toni Stovall

16 JUN 89
See Below

Prepared
Date

NA
NA
NA
NA
NA

Analyzed
Date

21 JUN 89
21 JUN 89
21 JUN 89
21 JUN 89
21 JUN 8%

ZFnseco




Metals

Dissolved Metals

Client Name: Marathon Qi1 Company
IBGP Blowdown

Client ID:
Lab 1ID:
Matrix:

Authorized:

Parameter

Calcium
Iron
Magnesium
Potassium
Sodium

N.D.
N.A.

non

005347-0002-SA

AQUEQUS
16 JUN 89

Not Detected
Not Applicable

Enseco ID:

Sampled:

Prepared:

Result Units
1040 mg/L
2.2 mg/L
460 mg/L
82 mg/L
1760 mg/L

‘ ' Reported By: Bryan Anderson

1041864
15 JUN 89 Received:
See Below Analyzed:
Reporting Analytical
Limit Method
1 200.7
0.5 200.7
1 200.7
30 200.7
30 200.7

Approved By:

Toni Stovall

16 JUN 89
See Below

Prepared
Date

NA
NA
NA
NA
NA

ZFnseco

Analyzed
Date

21 JUN 89
21 JUN 89
21 JUN 89
21 JUN 89
21 JUN 89



Metals
. Dissolved Metals

! Client Name: Marathon 0il Company

| Client ID:  IBGP Drinking Water

‘ Lab ID: 005347-0003-SA Enseco ID: 1041865
Matrix: AQUEOUS Sampled: 15 JUN 89 Received:
Authorized: 16 JUN 89 Prepared: See Below Analyzed:

Reporting Analytical

Parameter Result Units Limit Method
Calcium 110 mg/L 0.2 200.7

i Iron ND mg/L 0.1 200.7

\ Magnesium 42 mg/L 0.2 200.7

| Potassium ND mg/L 5 200.7
Sodium 12 mg/L 5 200.7

|

|

|

|

l

\

i

|

|
N.D. = Not Detected

N.A. = Not Applicable

. Reported By: Bryan Anderson

Approved By:

Toni Stovall

16 JUN 89
See Below

Prepared
Date

NA
NA
NA
NA
NA

ZkEnseco

Analyzed

Date

21 JUN
21 JUN
21 JUN
21 JUN
21 JUN

89
89
89
89
89
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General Inorganics

3 Client Name: Marathon 0il Company
‘ Client ID: IBGP Effluent

Lab ID: 005347-0001-SA Enseco ID: 1041863
Matrix: AQUEOQUS Sampled: 15 JUN 89 Received: 16 JUN 89
Authorized: 16 JUN 89 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed

Parameter Result Units Limit Method Date Date
Alkalinity, Total as

CaC03 at pH 4.5 661 mg/L 5 310.1 NA 16 JUN 89
Chloride 7960 mg/L 3 300.0 NA 20 JUN 89
Fluoride 3.1 mg/L 0.1 340.2 NA 28 JUN 89
Ion Balance Difference 1.6 % -- 104C NA 29 JUN 89
Total Anions 276 meq/L 0.3 NA 29 JUN 89
Total Cations 267 meq/L 0.1 NA 29 JUN 89
Ammonia as N 11 mg?L 0.1 350.1 NA 20 JUN 89
Nitrite as N 0.01 mg/L 0.01 354.1 NA 16 JUN 89
Nitrate plus Nitrite as N ND mg/L 0.1 353.2 NA 19 JUN 89
pH 7.3 units -- 150.1 NA 16 JUN 89
Sulfate 1840 mg/L 5 300.0 NA 20 JUN 89
Specific Conductance

at 25 deﬁ.c 23500 umhos/c 1 120.1 NA 16 JUN 89
Total Kjeldahl Nitrogen ,

as N 13 mg/L 0.5 351.2 NA 20 JUN 89

. Total Dissolved Solids 15700 mg/L 10 160.1 NA 20 JUN 89

N.D.
N.A.

Not Detected
Not Applicable

nou

. Reported By: Pam Rosas Approved By: Tammy Bailey
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General Inorganics

Client Name: Marathon Oil Company
Client 1ID: IBGP Blowdown

Lab ID: 005347-0002-SA Enseco ID: 1041864
Matrix: AQUEQUS Sampled: 15 JUN 89 Received: 16 JUN 89
Authorized: 16 JUN 89 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed

Parameter Result Units Limit Method Date Date
Alkalinity, Total as

CaC03 at pH 4.5 53 mg/L 5 310.1 NA 16 JUN 89
Chloride 3030 mg/L 3 300.0 NA 20 JUN 89
Fluoride 3.3 mg/L 0.1 340.2 NA 28 JUN 89
Ion Balance Difference 1.4 % -- 104C NA 29 JUN 89
Total Anions 173 megq/L 0.3 NA 29 JUN 89
Total Cations 168 meq/L 0.1 NA 29 JUN 89
Ammonia as N ND mg?L 0.1 350.1 NA 20 JUN 89
Nitrite as N 0.02 mg/L 0.01 354.1 NA 16 JUN 89
Nitrate plus Nitrite as N 0.3 mg/L 0.1 353.2 NA 19 JUN 89
pH 7.4 units -- 150.1 NA 16 JUN 89
Sulfate 4160 mg/L 5 300.0 NA 20 JUN 89
Specific Conductance

at 25 deg.C 13800 umhos/c 1 120.1 NA 16 JUN 89
Total Kjeldahl Nitrogen

as N 4.6 mg/L 0.5 351.2 NA 20 JUN 89
Total Dissolved Solids 10800 mg/L 10 160.1 NA 20 JUN 89

N.D. = Not Detected
N.A. = Not Applicable

. Reported By: Pam Rosas Approved By: Tammy Bailey
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General Inorganics

Client Name: Marathon 0il Company
Client ID: IBGP Drinking Water

Lab ID: 005347-0003-SA Enseco ID: 1041865
Matrix: AQUEOUS Sampled: 15 JUN 89 Received: 16 JUN 89
Authorized: 16 JUN 89 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed
Parameter Result Units Limit Method Date Date
Alkalinity, Total as
CaC03 at pH 4.5 252 mg/L 5 310.1 NA 16 JUN 89
Chloride 17 mg/L 3 300.0 NA 20 JUN 89
Fluoride 0.6 mg/L 0.1 340.2 NA 28 JUN 89
Ion Balance Difference 1.8 % -- 104C NA 29 JUN 89
Total Anions 9.1 meg/L 0.3 NA 29 JUN 89
Total Cations 9.5 meq/L 0.1 NA 29 JUN 89
Ammonia as N ND mg/L 0.1 350.1 NA 20 JUN 89
Nitrite as N ND mg/L 0.01 354.1 NA 16 JUN 89
Nitrate plus Nitrite as N 3.1 mg/L 0.1 353.2 NA 19 JUN 89
pH 7.6 units -- 150.1 NA 16 JUN 89
Sulfate 162 mg/L 5 300.0 NA 20 JUN 89
Specific Conductance
at 25 deE.C 851 umhos/c 1 120.1 NA 16 JUN 89
Total Kjeldahl Nitrogen
as N ND mg/L 3 351.2 NA 20 JUN 89
. Total Dissolved Solids 530 mg/L 10 160.1 NA 20 JUN 89
N.D. = Not Detected

N.A. = Not Applicable

‘ Reported By: Pam Rosas Approved By: Tammy Bailey
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Quality Control Results

The Enseco laboratories operate under a vigorous QA/QC program designed to
ensure the generation of scientifically valid, legally defensible data by
monitoring every aspect of laboratory operations. Routine QA/QC procedures
include the use of approved methodologies, independent verification of
analytical standards, use of duplicate Laboratory Control Samples to assess
the precision and accuracy of the methodology on a routine basis, and a
rigorous system of data review.

In addition, the Enseco laboratories maintain a comprehensive set of
certifications from both state and federal governmental agencies which require
frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical
Laboratory is certified by the EPA under the EPA/CLP program for both QOrganic
and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army
Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah,
and Florida, among others.

The standard laboratory QC package is designed to:

1) establish a strong, cost-effective QC program that ensures the
generation of scientifically valid, legally defensible data

2) assess the laboratory's performance of the analytical method
using control limits generated with a well-defined matrix

3) establish clear-cut guidelines for acceptability of analytical

data so that QC decisions can be made immediately at the bench,
and

4) provide a standard set of reportables which assures the client
of the quality of his data.



The Enseco QC program is based upon monitoring the precision and accuracy
of an analytical method by analyzing a set of Duplicate Control Samples (DCS)
at frequent, well-defined intervals. Each DCS is a well-characterized matrix
which is spiked with target compounds at 5-100 times the reporting limit,
depending upon the methodology being monitored. The purpose of the DCS is not
to duplicate the sample matrix, but rather to provide an interference-free,
homogeneous matrix from which to gather data to establish control limits.
These Timits are used to determine whether data generated by the laboratory on
any given day is in control.

Control limits for accuracy (percent recovery) are based on the average,
historical percent recovery +/- 3 standard deviation units. Control limits
for precision (relative percent difference) range from 0 (identical duplicate
DCS results) to the average, historical relative percent difference + 3
standard deviation units. These control limits are fairly narrow based on the
consistency of the matrix being monitored and are updated on a quarterly
basis.

For each batch of samples analyzed, an additional control measure is taken
in the form of a Single Control Sample (SCS). The SCS consists of a control
matrix that is spiked with either representative target compounds or surrogate
compounds appropriate to the method being used. An SCS is prepared for each
sample Tot for which the DCS pair are not analyzed.

Accuracy for DCS and SCS is measured by Percent Recovery.

Measured Concentration
% Recovery = X 100
Actual Concentration

Precision for DCS is measured by Relative Percent Difference (RPD).

| Measured Concentration DCS1 - Measured Concentration DCS2 |
RPD = X 100
(Measured Concentration DCS1 + Measured Concentration DCS2)/2

.
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A1l samples analyzed concurrently by the same test are assigned the same
QC lot number. Projects which contain numerous samples, analyzed over several
i days, may have multiple QC lot numbers associated with each test. The QC
| information which follows includes a listing of the QC lot numbers associated
with each of the samples reported, DCS and SCS (where applicable) recoveries
from the QC lots associated with the samples, and control Timits for these
lots. The QC data is reported by test code, in the order that the tests are
reported in the analytical results section of this report. The test codes
assigned are defined in Section V, Analytical Methodology.
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‘QC LOT ASSIGNMENT REPORT
Volatile Organics by GC

Laboratory QC Lot Number  QC Run Number
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK)
005347-0001-SA AQUEQUS 601-A 20 JUN 89-L 20 JUN 89-L
005347-0001-SA AQUEQUS 602-A 20 JUN 89-L 20 JUN 89-L
005347-0002-SA AQUEQUS 601-A 20 JUN 89-L 20 JUN 89-L
005347-0002-SA AQUEOUS 602-A 20 JUN 89-L 20 JUN 89-L
005347-0003-SA AQUEOQUS 601-A 20 JUN 89-L 20 JUN 89-L
005347-0003-SA AQUEQUS 602-A 20 JUN 89-L 20 JUN 89-L




DUPLICATE CONTROL SAMPLE REPORT
‘Vo1at1’1e Organics by GC

Concentration Accuracy Precision
Analyte Spiked Measured Average(%) (RPD)
DCS1 DCS2 AVG DCS Limits DCS Limit

Category: 601-A

Matrix: AQUEOUS

QC Lot: 20 JUN 89-L
Concentration Units: wug/L

1,1-Dichioroethane 5.0 6.07 5.41 5.74 115 80-130 11 20
Chloroform 5.0 5.73 4.65 5.19 104 80-120 21 20
Bromodichloromethane 10 8.67 7.62 8.14 81 80-120 13 20
Trichloroethene 5.0 4.80 4.18 4.49 90 70-120 14 20
Chlorobenzene 5.0 5.20 4,53 4.86 97 80-120 14 20
Category: 602-A

Matrix: AQUEOUS

QC Lot: 20 JUN 89-L

Concentration Units: ug/L

Benzene 5.0 4.31 3.89 4.10 82 75-115 10 20
Toluene 5.0 5.13 4.70 4.92 98 75-115 8.7 20
Chlorobenzene 5.0 5.34 4.93 5.14 103 75-115 8.0 20
Ethyl benzene 5.0 5.10 . 4.65 4.88 98 75-115 9.2 20
Total xylenes 5.0 4.79 4.01 4.40 88 75-115 18 20
1,3-Dichlorobenzene 5.0 5.34 4.59 4.96 99 75-115 15 20

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




SINGLE CONTROL SAMPLE REPORT

‘Vo]atﬂe Organics by GC

Analyte

Category: 601-A
Matrix: AQUEOUS
QC Lot: 20 JUN 89-L
Concentration Units: ug/L

Bromochloromethane
Category: 602-A
Matrix: AQUEQOUS

QC Lot: 20 JUN 89-L
Concentration Units: ug/L

a,a,a-Trifluorotoluene

QC Run:

QC Run:

Concentration
Spiked Measured

20 JUN 88-L

30.0 43.3

20 JUN 89-L

30.0 30.8

“Fnseco

Accuracy (%)

SCS Limits
144 20-160
103 20-160

Calculations are performed before rounding to avoid round-off errors in calculated results.
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METHOD BLANK REPORT
‘Vo]atﬂe Organics by GC

Reporting
Analyte Result Units Limit
Test: 601-A
Matrix: AQUEOUS
QC Lot: 20 JUN 89-L QC Run: 20 JUN 89-L
Chloromethane ND ug/L 5.0
Bromomethane ND ug/L 5.0
Vinyl chloride ND ug/L 1.0
Chloroethane ND ug/L 5.0
Methylene chloride ND ug/L 5.0
1,1-Dichloroethene ND ug/L 0.50
1,1-Dichloroethane ND ug/L 0.50
1,2-Dichloroethene
! (cis/trans) ND ug/L 0.50
Chloroform ND ug/L 0.50
1,1,2-Trichloro-2,2,
1-trifluoroethane ND ug/L 1.0
1,2-Dichloroethane ND ug/L 1.0
1,1,1-Trichloroethane ND ug/L 0.50
Carbon tetrachloride ND ug/L 0.50
Bromodichloromethane ND ug/L 1.0
1,2-Dichloropropane ND ug/L 1.0
' trans-1,3-Dichloropropene ND ug/L 1.0
Trichloroethene ND ug/L 0.50
Chlorodibromomethane ND ug/L 1.0
cis-1,3-Dichloropropene ND ug/L 2.0
1,1,2-Trichloroethane ND ug/L 1.0
EDB (1,2-Dibromoethane) ND ug/L 2.0
Bromoform ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 1.0
Tetrachloroethene ND ug/L 0.50
Chlorobenzene ND ug/L 2.0
Test: 602-BTEX-A
Matrix: AQUEOUS
QC Lot: 20 JUN 89-L  QC Run: 20 JUN 89-L
Benzene ND ug/L 0.50
Toluene ND ug/L 0.50
Ethyl benzene ND ug/L 0.50
Total xylenes ND ug/L 1.0
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‘ QC LOT ASSIGNMENT REPORT
Metals Analysis and Preparation

Laboratory QC Lot Number  QC Run Number
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK)
005347-0001-SA AQUEQUS AS-FAA-AT 20 JUN 89-A 20 JUN 89-A
005347-0001-SA AQUEOQUS PB-FAA-AT 20 JUN 89-A 20 JUN 89-A
005347-0001-SA AQUEOQUS ICP-AT 20 JUN 89-A 20 JUN 89-A
005347-0001-SA AQUEOQUS ICP-AD 21 JUN 89-D

005347-0001-SA AQUEOUS CR-FLAA-AT 20 JUN 89-A 20 JUN 89-A
005347-0002-SA AQUEOUS AS-FAA-AT 20 JUN 89-A 20 JUN 89-A
005347-0002-SA AQUEQUS PB-FAA-AT 20 JUN 89-A 20 JUN 89-A
005347-0002-SA AQUEOQUS ICP-AT 20 JUN 89-A 20 JUN 89-A
005347-0002-SA AQUEQUS ICP-AD 21 JUN 89-D

005347-0002-SA AQUEOUS CR-FLAA-AT 20 JUN 89-A 20 JUN 89-A
005347-0003-SA AQUEOQUS AS-FAA-AT 20 JUN 89-A 20 JUN 89-A
005347-0003-SA AQUEOQUS PB-FAA-AT 20 JUN 89-A 20 JUN 89-A
005347-0003-SA AQUEOUS ICP-AT 20 JUN 89-A 20 JUN 89-A
005347-0003-SA AQUEOQUS ICP-AD 21 JUN 89-D

005347-0003-SA AQUEOUS CR-FLAA-AT 20 JUN 89-A 20 JUN 89-A



DUPLICATE CONTROL SAMPLE REPORT
Metals Analysis and Preparation

Analyte

Category: AS-FAA-AT
Matrix: AQUEOUS

QC Lot: 20 JUN 89-A
Concentration Units: mg/L

Arsenic

Category: PB-FAA-AT
Matrix: AQUEOUS

QC Lot: 20 JUN 89-A
Concentration Units: mg/L

Lead

Category: ICP-AT

Matrix: AQUEOQUS

QC Lot: 20 JUN 89-A
Concentration Units: mg/L

‘A]uminum

Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
Zinc

ND
NC
NA

Not detected

Not applicable

o

— o
B N [ X o) . . . .
CONLO0ULO0OOLDITIONO

OOO

Concentration

DCS1

0.047

0.019

1.98
0.49
1.97
1.93

0.049
0.051

100
0.19
0.47
0.26
1.01
0.48
50.0
0.49
0.48
96.9

NA

0.056

102
NA
0.41
0.48
0.47

Not calculated, calculation not applicable

Measured
DCS?2

0.049

0.018

1.96
0.49
1.98
1.93

0.049
0.052

101
0.19
0.48
0.26
1.02
0.49
50.6
0.49
0.49
99.0

NA

0.055

104
NA
0.42
0.48
0.48

AVG

0.048

0.018

1.97
0.49
1.98
1.93

0.049
0.052

100
0.19
0.48
0.26
1.02
0.48
50.3
0.49
0.48
98.0

NC

0.056

103
NC
0.42
0.48
0.48

Accuracy

120

93

99
98
99
97
98
103
101
95
95
104
102
97
101
98
97
98
NC
111
103
NC
104
96
95

Average(%)
DCS

Limits

75-125

75-125

75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

NN OFN OO OO0 O
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Precision

DCS timit

20

20

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Calculations are performed before rounding to avoid round-off errors in calculated results.
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‘ DUPLICATE CONTROL SAMPLE REPORT
| 'Meta1s Analysis and Preparation (cont.)

Concentration Accuracy Precision
Analyte Spiked Measured Average (%) (RPD)
DCS1 DCS2 AVG DCS Limits DCS Limit

Category: [ICP-AD

Matrix: AQUEOUS

QC Lot: 21 JUN 89-D
Concentration Units: mg/L

Aluminum 2.0 1.94 1.94 1.94 97 75-125 0.0 20
Antimony 0.5 0.48 0.48 0.48 96 75-125 0.0 20
Arsenic 2.0 1.97 1.94 1.96 98 75-125 1.5 20
Barium 2.0 1.91 1.90 1.90 95 75-125 0.5 20
Beryllium 0.05 0.047 0.047 0.047 94 75-125 0.0 20
Cadmium 0.05 0.049 0.053 0.051 102 75-125 7.8 20
Calcium 100 99.6 99.3 99.4 99 75-125 0.3 20
Chromium 0.2 0.19 0.20 0.20 98 75-125 5.1 20
Cobalt 0.5 0.48 0.47 0.48 95 75-125 2.1 20
Copper 0.25 0.25 0.25 0.25 100 75-125 0.0 20
Iron 1.0 0.96 1.00 0.98 98 75-125 4.1 20
Lead 0.5 0.48 0.49 0.48 97 75-125 2.1 20
Magnesium 50 50.0 49.8 49.9 100 75-125 0.4 20
Manganese 0.5 0.48 0.48 0.48 96 75-125 0.0 20
; Nickel 0.5 0.48 0.48 0.48 96 75-125 0.0 20
‘ Potassium 100 96.8 96.6 96.7 97 75-125 0.2 20
‘ Selenium 0 NA NA NC NC 75-125 NC 20
| Silver 0.05 0.046 0.048 0.046 92 75-125 0.0 20
| Sodium 100 100 100 100 100 75-125 0.0 20
Thallium 0 NA NA NC NC 75-125 NC 20
Tin 0.4 0.41 0.42 0.42 104 75-125 2.4 20
Vanadium 0.5 0.48 0.47 0.48 95 75-125 2.1 20
Zinc 0.5 0.48 0.48 0.48 96 75-125 0.0 20
Category: CR-FLAA-AT
Matrix: AQUEOUS
QC Lot: 20 JUN 89-A
Concentration Units: mg/L
Chromium 2.0 2.1 2.0 2.1 103 75-125 4.4 20
ND = Not detected
NC = Not calculated, calculation not applicable
NA = Not applicable

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




METHOD BLANK REPORT
Metals Analysis and Preparation

Analyte

Test: AS
Matrix:
QC Lot:

Arsenic

Test: PB
Matrix:
QC Lot:

Lead

Test: IC
Matrix:
QC Lot:

Aluminum
Barium
Boron
Cadmium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Molybdenu
Nickel
Potassium
Selenium
Silica as
Silver
Sodium

Test: CR
Matrix:
QC Lot:

Chromium

-FAA-AT
AQUEQUS
20 JUN 89-A

-FAA-AT
AQUEOUS
20 JUN 89-A

P-AT
AQUEQUS
20 JUN 89-A

m

Si02

-FLAA-AT
AQUEQUS
20 JUN 89-A

Result

QC Run: 20 JUN 89-A
ND

QC Run: 20 JUN 89-A
ND

QC Run: 20 JUN 89-A

ND
ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
0.2
ND
ND

QC Run: 20 JUN 89-A
ND

Units

mg/L

mg/L

mg/L

FlFnseco

Reporting
Limit

0.005

0.005

0.1
0.01
0.02

0.005

[N Nen) OO

e e s OO - O

QOO «+ OO
N ===

- OO

o
[«
DI MNP O DN~

0.05



QC LOT ASSIGNMENT REPORT
Wet Chemistry Analysis and Preparation

Laboratory
Sample Number

005347-0001-SA
005347-0001-SA
005347-0001-SA
005347-0001-SA
005347-0001-SA
005347-0001-SA
005347-0001-SA
005347-0001-SA
005347-0001-SA
005347-0001-SA
005347-0001-SA
005347-0002-SA
005347-0002-SA
005347-0002-SA
005347-0002-SA
005347-0002-SA
005347-0002-SA
005347-0002-SA
005347-0002-SA
005347-0002-SA
005347-0002-SA
005347-0002-SA
005347-0003-SA
005347-0003-SA
005347-0003-SA
005347-0003-SA
005347-0003-SA
005347-0003-SA
005347-0003-SA
005347-0003-SA
005347-0003-SA
005347-0003-SA
005347-0003-SA

QC Matrix

AQUEQUS
AQUEOUS
AQUEQUS
AQUEQUS
AQUEQUS
AQUEQUS
AQUEQUS
AQUEQOUS
AQUEOQUS
AQUEQOUS
AQUEOUS
AQUEQUS
AQUEQUS
AQUEQUS
AQUEQUS
AQUEOUS
AQUEOUS
AQUEQOUS
AQUEQOUS
AQUEOUS
AQUEOUS
AQUEQUS
AQUEQOUS
AQUEQOUS
AQUEQUS
AQUEQUS
AQUEOUS
AQUEQUS
AQUEQUS
AQUEQOUS
AQUEQUS
AQUEQOUS
AQUEQUS

QC Category

NH3-A
TDS-S
ALK-A
CL-A
S04-A
F-A
COND-A
PH-A
NO3-A
NO2-A
TKN-A
NH3-A
TDS-S
ALK-A
CL-A
S04-A
F-A
COND-A
PH-A
NO3-A
NO2-A
TKN-A
NH3-A
TDS-S
ALK-A
CL-A
S04-A
F-A
COND-A
PH-A
NO3-A
NOZ-A
TKN-A

QC

Lot

(DCS)

20
20
16
20

28
16
16
19
16
20
20
20
16
20
20
28
16
16
19
16
20
20
20
16
20
20
28
16
16
19
16
20

JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN

Number

89-A
89-A
89-B
89-8
89-B
89-A
89-8
89-C
89-A
89-A
89-A
89-A
89-A
89-B
89-8
89-B
89-A
89-B
89-C
89-A
89-A
89-A
89-A
89-A
89-B
89-B
89-B
89-A
89-8
89-C
89-A
89-A
89-A

ZFnseco

QC Run Number
{SCS/BLANK)

20 JUN 89-A

20 JUN 839-A
20 JUN 89-A

20 JUN 89-A
20 JUN 89-A

20 JUN 89-A
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DUPLICATE CONTROL SAMPLE REPORT
Wet Chemistry Analysis and Preparation

Concentration Accuracy Precision
Analyte Spiked Measured Average (%) (RPD)
DCS1 DCS2 AVG DCS Limits DCS Limit

Category: NH3-A

Matrix: AQUEOQUS

QC Lot: 20 JUN 89-A
Concentration Units: mg/L

Ammonia as N 8.0 7.70 7.60 7.65 86 93-107 1.3 10

Category: TDS-S

Matrix: AQUEOUS

QC Lot: 20 JUN 89-A
Concentration Units: mg/L

Total Dissolved Solids 1410 1380 1320 1350 9 90-110 4.4 10

Category: ALK-A

Matrix: AQUEOUS

QC Lot: 16 JUN 89-B
Concentration Units: mg/L

.A]kah’m‘ty, Total as
CaC03 at pH 4.5 133 129 130 130 97 90-110 0.8 10

Category: CL-A

Matrix: AQUEOUS

QC Lot: 20 JUN 89-B
Concentration Units: mg/L

Chloride 100 99.6 104 102 102 92-108 4.3 10
Category: S04-A

Matrix: AQUEOUS

QC Lot: 20 JUN 89-B

Concentration Units: mg/L

Sulfate 200 201 210 206 103 93-107 4.4 15

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




DUPLICATE CONTROL SAMPLE REPORT

Wet Chemistry Analysis and Preparation (cont.)

Analyte

Category: F-A

Matrix: AQUEOUS

QC Lot: 28 JUN 89-A
Concentration Units: mg/L

Fluoride

Category: COND-A

Matrix: AQUEOUS

QC Lot: 16 JUN 89-B
Concentration Units: umhos/cm

Specific Conductance
at 25 deg.C

Category: PH-A

Matrix: AQUEOUS

QC Lot: 16 JUN 89-C
Concentration Units: units

pH

Category: NO3-A

Matrix: AQUEQUS

QC Lot: 19 JUN 89-A
Concentration Units: mg/L

Mitrate as N

“:tegory: NO2-A

riatrix: AQUEOUS

QC Lot: 16 JUN 89-A
Concentration Units: mg/L

Nitrite as N

Calculations are performed before

Concentration
Spiked

DCS1

14.1 13.6
1860 1920
9.1 9.02
5.4 5.20
0.10 0.0990

Measured
DCS?2

13.7

1850

9.03

5.34

0.0980

AVG

13.6

1880

9.02

5.27

0.0985

Accuracy
Average (%)

DCS

97

101

99

98

99

Limits

88-112

95-105

98-102

91-109

90-110

ZFnseco

Precision
(RPD)
DCS Limit
0.7 15
3.7 5
0.1 5
2.7 10
1.0 10

rounding to avoid round-off errors in calculated results.
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DUPLICATE CONTROL SAMPLE REPORT
‘Wet Chemistry Analysis and Preparation (cont.)

Concentration Accuracy Precision
Analyte Spiked Measured Average (%) (RPD)
DCS1 DCS2 AVG DCS Limits DCS Limit

Category: TKN-A

Matrix: AQUEOQUS

QC Lot: 20 JUN 89-A
Concentration Units: mg/L

Total Kjeldahl Nitrogen A
as N 4.6 3.66 3.77 3.72 81 78-122 3.0 20

Calculations are performed before rounding to avoid round-off errors in calculated results.
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METHOD BLANK REPORT
‘wet Chemistry Analysis and Preparation

Reporting

Analyte Result Units Limit
Test: TDS-BAL-A
Matrix: AQUEQUS
QC Lot: 20 JUN 839-A QC Run: 20 JUN 89-A
Total Dissolved Solids ND mg/L 10
Test: TKN-TEC-A
Matrix: AQUEOUS
QC Lot: 20 JUN 89-A QC Run: 20 JUN 89-A
Total Kjeldahl Nitrogen

as N ND mg/L 0.5




Analytical Methodology

Enseco - Rocky Mountain Analytical Laboratory performs analytical services
according to methods approved by EPA and other regulatory agencies, whenever
possible.

Methods for metals and organic compounds are primarily derived from three
sources of EPA methods, 1) the methods promulgated in 40 CFR 136 for priority
pollutants, 2) the methods published in SW-846 and 3) methods developed by the
EPA-EMSL/LV for Superfund investigations, as well as several documents
published by the EPA and Enseco - Rocky Mountain Analytical Laboratory in 1984

and 1985. These methods all use the same generic technology as summarized
below:

0 Metals: acid digestion followed by analyses by ICP supported by
graphite furnace AA

0 Volatile Organics: purge and trap GC/MS or purge and trap GC with a
selective detector.

0 Semivolatile (base/neutral and acid) organics: solvent extraction
followed by capillary column GC/MS, and

0 Pesticides/Herbicides: solvent extraction, followed by gas
chromatography.

Exact method references are provided in the Analytical Methodology Tables.
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ANALYTICAL METHODOLOGY - ORGANIC TESTS

Test Description Methodology Reference
VOA Volatile Organics Purge & Trap, GC/MS 624(1)/8240(2)
1 BNA Semivolatile Organics Extraction, GC/MS 625(1)/8270(2)
DXN Dioxin Extraction, GC/MS 613(1)/8280(2)
601 Halogenated Volatile Organics Purge & Trap GC/Hall 601(1)/8010(2)
THM Trihalomethanes Purge & Trap GC/Hall 601(1)/8010(2)
602 Aromatic Volatile Organics Purge & Trap GC/PID 602(1)/8020(2)
ocp Organochlorine Pesticides Extraction, GC/ECD 608(1)/8080(2)
OpPP Organophosphate Pesticides Extraction, GC/FPD 614(1)/8140(2)
619 Triazine Pesticides Extraction, GC/NPD 619(1)
LC CARB Carbamate and Urea Pesticides Extraction, HPLC 632(1)
PCB PCB's Extraction, GC/ECD 608(1)/8080(2)
HRB- Phenoxyacid Herbicides Extraction, GC/ECD 615(1)/8150(2)
603 Acrolein & Acrylonitrile Purge & Trap GC/FID 603(1)/8030(2)
604 Phenols Extraction, GC/FID 604(1)/8040(2)
05 Benzidines Extraction, HPLC 605(1)/8050(2)
‘06 Phthalate Esters ‘ Extraction, GC/FID " 606(1)/8060(2)
607 Nitrosamines Extraction, GC/NPD 607 (1)
609 Nitroaromatics & Cyclic Ketones Extraction, GC/NPD 609(1)/8090(2)
PNA Polynuclear Aromatic Hydrocarbons Extraction, HPLC 610(1)/8310(2)
611 Haloethers Extraction, GC/ECD 611(1)
: 612 Chlorinated Hydrocarbons Extraction, GC/ECD 612(1)/8120(2)
| GD FID Hydrocarbon Scan Extraction, GC/FID D3328-78(3)
GC BPD Boiling Point Determination Extraction, GC/FID D2887-84(4)
References
‘l Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136).
2) SW-846, 3rd Edition, 1986. '

"Annual Book of ASTM Standards", Volume 11.01, 1985.
"Annual Book of ASTM Standards", Volume 05.02, 1984.
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Test

ICP
FSB
FAS
FCD
FPB
FSE
FAG
FTL
CVHG
CR + 6
IC CL
BURCL
METF
IC S04
SPESO4
METALK
METACK
TECNOXT
METPH
CELSP
BALTDS
ALTSS
‘ALTS
BALTVS
TECO P
TECT P
ICP
1CP
SPESI02
METBOD
METCOD
TOCTOC
METNH3
TECNH3
METTKN
TECTKN
TOXTOX
TONO1
BAL 086G

IR AQ&G
TECCN F

TECCN W
TECCN T
STEPHEN
COLIF F

COLIF T
@

ANALYTICAL METHODOLOGY - INORGANIC TESTS

Description

Trace Metals

Antimony

Arsenic

Cadmium

Lead

Selenium

Silver

Thallium

Mercury

Chromium (VI)

Chioride

Chloride

Fluoride

Sulfate

Sulfate

Alkalinity, Total
Alkalinity, Forms
Nitrate+Nitrite as N

pH

Specific Conductance at 25°C
Total Dissolved Solids
Total Suspended Solids
Total Solids

Total Volatile Solids
Ortho-Phosphate as P
Total Phosphorus as P
Total Phosphorus as P
Silica as SiOp

Silica as Si0p
Biochemical Oxygen Demand
Chemical Oxygen Demand
Total Organic Carbon
Ammonia as N

Ammonia as N

Total Kjeldahl Nitrogen as N
Total Kjeldahl Nitrogen as N
Total Organic Halogen
Total Organic Nitrogen
0i1 and Grease

0i1 and Grease

Cyanide Amendablie to
Chlorination

Weak & Dissolved Cyanide

Total Cyanide

Phenolics

Fecal Coliform

Total Coliform

Methodology

ICP Emission Spectroscopy
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Cold Vapor Atomic
Colorimetric

Ion Chromatography

Manual Titrimetric
Electrode

IC

Manual Turbidimetric
Titrimetric

Titrimetric

Cd Reduction Colorimetric
Meter

Bridge

Gravimetric, 180°C
Gravimetric, 105°C
Gravimetric, 105°C
Gravimetric, 550°C

Two Reagent Colorimetric
Digestion-Colorimetric
Digestion-ICP/AES

ICP/AES

Colorimetric

Dilution Bottle-D.0. probe

Micro Colorimetric

UV Oxidation-IR

Electrode

Automated Colorimetric

Digestion-Electrode

Digestion-Colorimetric

Combustion-Titrimetric

Calculation (TKN-NH3)

Freon Extraction-
Gravimetric

Freon Extraction-IR

Chlorination-Distillation-
Colorimetric

Distillation-Colorimetric

Distillation-Colorimetric

Distillation-Colorimetric

Membrane Filter

Membrane Filter

ZFnseco
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Test

IC BR
POTCLZ2R
NESCOLR
ICPHAR
TECNO2
SPES
BURSO3
SPEMBAS
SPETURB

Gross Alpha
Gross Beta

Radium 226

Radium 228

Uranium

References

s
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ANALYTICAL METHODOLOGY - INORGANIC TESTS (CONT.)

Description

Bromide

Residual Chlorine
Color

Hardness as CaCo3
Nitrite as N
Sulfide

Sulfite

MBAS (Surfactants)
Turbidity

Methodology

Ion Chromatography
Amperometric

Pt-Co Colorimetric
Calculation
Colorimetric
Colorimetric
Titrimetric
Colorimetric
Turbidimeter

Proportional Counter
Proportional Counter
Separation - Counter
Separation - Counter

Fluorimetric

Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136).
SW-846, 3rd Edition, 1986.

:Standard Methods for the Examination of Water and Wastewater", 16th Edition, 1985.
Annual Book of ASTM Standards", Part 31, Water, 1980.
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A.

Material Safety Data Sheets that are attached include:

BULK CHEMICALS

Ashland 140 Solvent
Diethanolamine LFG

Diethanolamine Low Freezing Grade
Diethanolamine 85%

Methyl Alcohol

Regular Unleaded Gasoline

Silica 2

Triethylene Glycol

Triethylene Glycol - Technical

WATER TREATMENT

BILR-3152

BIR-3430

BLR-3570

Calcium Hypochlorite

Conductor 5721 Cooling Water Products
Dow Corning Antifoam 1410

H-300 Microbiocide

H~-5228

Hercules 3152

Hercules 3430 Boiler Water Treatment
Hercules 3545 Boiler Water Treatment
Hercules 5203 Microbiocidal Compound
Hth Dry Chlorinating Compound

Sodium Chloride

Sodium Hydroxide

Sodium Nitrite

Sulfuric Acid

Ultramine 130

SHOP

Oakrite 32
Safety-Kleen Solvent
Neosol Proprietary Solvent

OILSs

Chevron Delo 400 Motor 0il SAE 30
00701 Regal 0il R&O 46
01658 Rando 0Oil HD 46
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D.

OILS (CONT'D)

01841 ATF Dextron II

01891 Geotex LA SAE 30

02321 Meropa 220

0-2353 Texaco Anti-Freeze Coolant

LAB

Hardness Indicator Powder

Hercules Sulfite Indicator Powder

Low Hardness Indicator Powder

Mixed Indicator

Nitrite Reagent No. 1

Nitrite Reagent No. 2

Phenolphthalein Indicator, Code 212
Potassium Iodide - Iodate, 0.0125N Solution
Starch Indicator Solution

Sulfite Indicator with Plastic Dipper

PROCESS CHEMICALS

Benzene

Condensate, Hydrocarbon C6-C30
Corexit 76669 Antifoam
Hydrogen Sulfide

Natural Gas - Dry

Natural Gas - Raw Mixed Liquid
Petroleum Crude 0il

Sulfur

MISCELLANEOUS

Wasp and Hornet Spray
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SOLVENT 140 NONEXEMPT
! THIS M