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UOLUME BY CUSTOMER

September 1997
CUSTOMER_ BARRELS _ TOTAL ($)
HUGOTON 35735 24573.00
CONOCO 34560 22050.00
BURLINGTON 28600 18275.00
PHILLIPS 9600 6650.00
EL PASO FIELD SERVICE 8400 5865.00
AMOCO ' 8200 5495.00
SG INTEREST - 6680 4720.00
PRODUCTION OPERATORS 4995 3519.00
VASTAR 3560 2674.00
HALLWOOD 2960 2080.00
WILLIAMS FIELD 2840 2053.00
CAULKINS OIL 2700 1870.00
LOUIS DREYFUS 2560 1760.00
RED CEDAR 2380 1650.00
MALLON . . 2240 1540.00 -
ENERVEST 2060 1475.00
M G DRILLING 1880 1293.00
TAURUS 1760 1210.00
MARALEX 1280 880.00
APACHE 1200 825.00
MERRION 1120 815.00
RODDY PROD. 1120 815.00
KOCH EXPLORATION 960 660.00
AZTEC WELL SERVICE 640 441.00
EL PAMCO 640 440.00
BAYLESS 600 413.00
SIERRA ENG 320 400.00
DJ SIMMONS 560 385.00
FLOYD OIL 480 330.00
HALLADOR 480 330.00
MANANA 480 330.00
RED WILLOW 480 330.00
TEXACO 320 310.00
QUESTAR 400 275.00
PESCO 320 265.00
BLEDSOE 320 220.00




UOLUME BY CUSTOMER

September 1997
CUSTOMER BARRELS __ TOTAL ($)
MCELVAIN 320 220.00
YATES DRILLING 320 220.00
BIG A 160 200.00
BONNEVILLE FUELS 160 200.00
DEVON OIL 240 165.00
KUKUI 240 165.00
MURCHISON 240 165.00
SCHALK 240 165.00
BRECK OPERATING 160 110.00
CENTRAL RESOURCES 160 110.00
FALCON SEABOARD 160 110.00
R & G DRILLING 160 110.00
RC RESOURCES 160 110.00
SOUTH TEX TREATERS 160 110.00
RED TOP | 80 100.00.
ALPINE OIL 80 55.00
BASIN MINERALS 80 55.00
CAROLYN CLARK WIGGIN 80 55.00
CURTIS LITTLE 80 55.00
GREAT WESTERN 80 55.00
HELMUR CORP. 80 55.00
HOLCOMB 80 55.00
HORACE MCKAY 80 55.00
KIMBALL OIL 80 55.00
LITTLE OIL 80 55.00
ROCANVILLE 80 55.00
SHIPROCK 80 55.00
TOTAL 177350 120136.0



_Field Trip Report for FOUST _ m nyhe' Kie ,/;}

10/23/97

H .
Non-UIC Inspection Results:

BASIN DISPOSAL TESTED LEAK DETECTION SUMP FLUID WITH CONDUCTIVITY METER, MEASUREMENTS
ARE TEMP 17 DEGREES C, SALINITY 3%, CONDUCTIVITY 500 MICRO UHOS. PND WATER 20 DEGREES
C, SALINITY 12%, CONDUCTIVITY 2,000 MICRO UHOS. KEITH JOHNSON IS FOLLOWING UP ON 20
CERTIFICATE OF WASTE STATUS FOR OCTOBER. TIERRA IS STORING SOME NON-OILFIELD WASTE FROM
AN EMERGENCY IN BARRELS WAITING ON ANALYSIS FOR PROPER DISPOSAL. AN EMERGENCY WAS
DECLARED BY DPS. SUNCO LACKS APPROX 8 CERTIFICATES OF WASTE STATUS FOR OCTOBER. LEAK
DETCTION WATER IS 20 DEGREES C, SALINITY 9%, CONDUCTIVITY IS 14,700 MICRO UHOS. POND
WATER IS 11.5 DEGEES C, 12.5% SALINITY AND CONDUCTIVITY 15.500 MICR UHOS. SIMILARITY OF
THESE WATERS IS RELATED TO SEVERAL LEAKS WHICH WERE REPAIRED IN 1986.



2040 South Pacheco Street

& NATURAL RESOURCES DEPARTMDENT L e s

- September 11, 1997

Mr. Jerry Sandel
Basin Disposal, Inc.
P.O. Box 100

- Aztec, New Mexico 87401

RE: Evaporatlon Pond and Treatmg Plant Inspection (NM-OI 0005)
Basin Disposal, Inc. -
. SE/4 NW/4 of Section 3, TOWIlShlp 29 North Range 11 West NMPM
San Juan County, New Mexxco

Dear Mr. Sandel'

The New Mexxco Oil Conservanon Division (OCD), mspected Basin Dlsposal Inc. (Basin
Disposal) evaporation pond and treatmg plant waste management facility on June 10, 1997. The
Basin Disposal evaporation pond and treating ‘plant is located in the SE/4 NW/4 of Section 3,

Township 29 North Range 11 West, NMPM San Juan County, New Mex1co :

' Overall the OCD found Basin' Dlsposal to have a well mamtamed fac111ty The OCD inspection

and current file review of Basin Disposal indicates some permit deficiencies. Attachment 1 lists
the permit!deficiencies found at Basin Disposal durmg the inspection :and the new Rule 711
requuements that are not on file. Attachment 2 contains photographs taken during the inspection.
Basin Dlsposal shall prov1de OCD w1th a detailed description of how the corrections will be made
and a time table of when each of the’ correcnons will be completed A response is required by
Basm D1sposa1 to these deﬁcrenmes by November 11 1997

‘Pursuant to Order R-1041 l-B the OCD General Rule 711 has been rev1sed The OCD is currently

in the process of re-permitting all surface waste management facilities under the new Rule 711.
Basin Disposal’s waste management facility is included under the new Rule 711.°A copy of Order
R-10411-B along with the new bond forms is included with this report. A permlt application,
Form C-137 (Attachment 3), shall be filed with the' OCD according to the mstructxons in
Attachment 1, Sect10n 20. S

Please be advised that the bonding requirements have changed under the new,‘}RuAIe 711. The
bonded amount will be based upon the estimated closure costs that the State of New Mexico would
incur if a third party contractor were to remediate the facility (see Rule 711.B.1.i and 711.B.3).

NEW M[]EMC@ &]ERGY MHINERA]LS ‘ . OIL CONSERVATION m\rlsuou.

o




Mr. Jerry Sandel
September 11, 1997
Page 2 :

Basin D1sposa1 must have a new bond in place for the approved estlmated closure amount pnor ’
to receiving a new waste management facility permit.

If you have any questions please do nbi hesitate toﬁcon‘tact'me at (505) _827-7153.

Smcerely,

7%1% / A

Martync.J . Kieling .
Environmental Geologist.

~ Attachments o '
-xc:  Aztec OCD Office. -




ATTACHMENT 1
INSPECTION REPORT
JUNE 10, 1997
BASIN DISPOSAL, INC.
(SE/4 NW/4 of Section 3, Township 29 North, Range 11 West NMPM,)
- SAN JUAN COUNTY, NEW MEXICO

Pond Freeboard: Liner markings or some other device shall be installed to accurately

" measure freeboard. Pond freeboard shall be a minimum one and a half (1.5) feet below

the top of the lowest point oh the levee The pond must be maintained below freeboard
level at all t1mes ' :

The evaporatlon pond is‘lackmg freeboard markers that accurately measure the
two (2) foot freeboard height (see pictures 3 and 4) Water level ‘was well below
freeboard at the time of mspectlon.

' Eqndj.elee The top of the levee shall be level pondlng of water should not occur,

and the outside grade of ‘the levee should be mamtamed to mrmmlze erosion and

‘maintain proper levee width.

‘The levee top and sndes were in excellent condltlon (see prctures 3 and 4)

LeakDetegtmnsttem The top of the leak detectlon momtor well must be above the

- top of the levee. The monitor well should be covered. In addition, the leak detection
. 'monitor well shall be 1nspected no less than two times per month.

The top of the leak detectlon monitor well was above the levee . The.appearance of
any fluids within the monitor well should be sampled and companson analysis
made to the contents w1thm the pond. .

\ Sludge_Buﬂd_up Any sludge burld up in the bottom of the pond in excess of twelve

inches (12" ) w1ll be removed and dlsposed of at an OCD approved dlsposal facility.
Sludge thrcknoss at the bottom of the pond should be routmely measured

Sec_umy The facrhty shall be secured when no attendant is present to prevent any
unauthorized dumping. Securmg the facrhty may mcluded locks on tank valves, a

v penmeter fence and locked. gate or other. srm1lar securlty measures.

Facxhty has a penmeter fence and lockmg gate.
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B Signs: The facility shall have a sign in a conspicuous place at the facility. The sign

shall be maintained in legible condition and shall be legible from at least fifty (50) feet
and contain the following information: a) name of facility, b) location by quarter-
quarter section, township and range, and ¢) emergency phone number.

Facility has a clearly labeled sign posted within view.
Drum Storage: All drums containing materials other than fresh water must be stored on

an impermeable pad with curbing. All empty drums should be stored on their sides with
the bungs in and lined up on a horizontal plane. Chemicals in other containers such as

- sacks or buckets should also be stored on an xmpermeable pad and curb type

containment.

Empty containers and/or containers with fluids were l’bcated at the facility (see
picture 7). All drums/buckets contammg flurds should be placed on an
impermeable pad with curbmg :

~ All drums and chemrcal containers should be clearly labeled to 1dent1fy thelr contents

and other emergency mformatron necessary if they were- to rupture spill or 1gn1te

* Process Area: All process and maintenance areas wh1ch show ev1dence that leaks and ‘

spills are reaching the ground surface must be either paved and curbed or have some
type of spill collection device mcorporated into the design. -

| Overall yard mamtenance practlces at'the facrll_ty« were good. Spill collection
‘sumps at truck off load area (see picture 2) are lined and pumped out regularly.

Above Ground Tanks: All above ground"tanks' which contain ﬂuid’s' other than fresh
water must be bermed to contain a volume of one-third more than the total volume of
the largest tank or of all interconnected tanks. All new facilities or. modlﬁcatrons to

‘existing facilities must place the tank on an 1mpermeab1e type pad within the berm SO

that leaks can be identified.

The berms around the above ground tanks at the evaporation pond need to be
repaired (see picture 6) and modified to hold the appropriate volume. There is no
berm on the north and west sides of the tanks and above ground steel pits (see
picture 5). Additional berming or repairs are needed around tanks 14 and 185 (see
pictures 8 and 9): and the paraffin tank. o

Open Top Tanks and PijtsTTo protect migratory birds, all tanks exceeding 16 feet in
diameter, and exposed pits and ponds shall be screened, netted, covered or otherwise
rendered nonhazardous to mlgratory birds. In addition, OCD Rule 310 prohibits oil
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11.

12.

13.

14.
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from being stored or retained in earthen reservoir, or in open receptacles.

~ The evaporation pond contained oil (see pictures 3 and 4). The surface of the

evaporation pond must be kept oil free. Netting is not required on the evaporation
pond as long as it is kept oil free. All other open top steel tanks were properly
screened (see picture 5).

Ameﬁmundﬁa_ddle_'[an&s Above ground saddle tanks must have impermeable pad
and curb type containment unless they contain fresh water or fluids that are e gases at
atmospheric temperature and pressure

The saddle tanks do not have the requxred xmpermeable pad and curb containment
(see pncture 7. : :

Ia,nk_Labghng All tanks, drums and containers should be clearly labeled to identify -
their contents and other emergency mformat10n necessary if the tank were to rupture,
spill or ignite. -

Most of the above ground tanks are appropnately labeled as to thelr contents or
the hazards of the contents (see picture 1, 5, and 6). However, some above ground

steel pits, tanks, saddle tanks and containers (see plctures 5,7, 8, and 9) still

requlre hazard placards. ‘

, B_dmﬁmde_’tanksLSumps All below grade tariks, sumps, and pits must be approved

by the OCD prior to installation or upon modification and must incorporate secondary
containment and leak-detection into the design. All pre-existing sumps and below grade
tanks must demonstrate integrity on an annual basis. Integrity tests include pressure
testing and/or v1sua1 mspectron of cleaned out tanks or sumps, or other OCD approved
methods. ‘

The below grade sumps located at the truck off-load area (see picture 2) must have
annual integrity testing.’ Testing might include cleaning and visually inspecting the
bottom of the sumps. The below grade mnxmg/solldlficatnon should be inspected
annually (see picture 9) ;o '

Underground Process/Wastewater Lines: All underground process/wastewater pipelines
must be tested to demonstrate their mechanical integrity at present and then every 5
years thereafter. Companies may propose. various methods for testing such as pressure
testing or other OCD avaw methods.

Any underground process/wastewater lines must have a- mechamcal mtegrlty
testmg proposal.
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Housekeeping: All systems designed for spill collectlon/preventxon should be inspected
frequently to ensure proper operation and to prevent overtopping or system failure.

The facility tanks were free of orertopping stains (see picture 5, 6, 8 and 9).
Overall yard maintenance and spill prevention/cleanup was good.

Imsh_and_Egtennallx.Hazardnus_Matenals All trash and potentlally hazardous
materials should be properly disposed of.

There was very little trash at the facility. However, the unmarked buckets and

drums below the fuel saddle. tanks pose -a potential hazard (see plcture 7.

Spill Reporting: All spllls/releases shall be reported pursuant to OCD Rule 116 and
WQCC 1203 to the appropriate OCD DlStI‘lCt Ofﬁce o

There were no spllls ev1dent at thns facxhty.

Lms‘dDzymg.hI Lmed drymg pits must be frequently inspected for r1ps and tears in the
liner and that the liner is secured over the berm. In addltlon the berm must be inspected -
for adequate herght and damaged berms repalred '

The hned drylng pit that contamed bottoms needs repaxrs, berms need to be bullt up
and liner extended over the top of the berm (see picture 10). The mtegnty ot‘ the liner

‘should be checked each tune the pit is emptled

DAl generators submitting waste to a

~ New Mexmo 011 Conservatlon D1v1sxon Permltted Commercial or Centralized 711 Waste

Management Facility must include a Naturally Occurring Radioactive Material status
declaration. The gerierator must declare that the waste was tested for Naturally Occurring
Radioactive Material (NORM) and does not contain NORM at regulated levels pursuant
to 20 NMAC 3.1 Subpart 1403.C and D.. . _

Under the new: 711 Waste_ Management Facility - Permit ‘all waste ‘must be

~ accompanied with a'signed NORM declaration from the waste generator

Applmaﬂmﬁequmementsfonﬂmnnﬂndemem&ulﬂu An appllcatlon Form C-
137, for a permit renewal shall be filed in DUPLICATE with the Santa Fe Office of the
Division and ONE COPY with the appropriate OCD district office. The apphcatlon shall
comply with Division guidelines and shall include:

' (@ . -The names and addresses of the applicant and all prmc1pa1 officers of the business

if dlfferent from the applicant;
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(b)

©

@)

)

)

8

(h)

~ Please submit with C-137 application. -

A plat and topographic map showing the location of the facility in relation 0
governmental surveys (1/4 1/4 section , township, and range), highways or roads
giving access to the facility site, watercourses water sources, and dwellings w1th1n

~one (1) mile of the s1te,

This is already on file with the OCD.

' The names and addresses of the surface owners of the real property' on which the

management facility ‘is srted and surface OWNErs of the real property of record
w1th1n one. m11e of the site;

This is already on file with the OCD.

A descnptron of the facility with a diagram indrcatmg locatlon of fences and cattle

- guards, and detailed construction/installation dlagrams of -any pits, liner, drkes

piping, sprayers and tanks on the fac111ty,

Please submlt an updated map of the proc&mg and evaporatlon pond facrhty
including  upright tanks, open top - separatlon tanks, berms, piping,
sohdrficatlon plt ‘bottom drymg pnt and any bulldmgs "

A plan for ‘management ofk approved wastes;
Part of this is already on file with the OCD, howeye"r, 'seyeral changes have

been made to the facility over the years and an updated descnptlon of how
Basm Drsposal handles its waste streams is requn'ed :

A contmgency plan for reportmg a cleanup of sprlls or releases;

Please submlt an updated contmgency plan that lncorporates both the -

' evaporatlon pond system and the processing treatmg plant system.

A routine 1nspect1o_n and malntenance plan to ensure permrt comphance; -

Please submit an updated inspection and maintenance. plan that incorporates
the evaporation pond system, procssmg treating plant, solidification pit and
bottoms drying pit. :

A Hydrogen Sulfide (HZS) Prevention and Contmgency Plan to protect public
health

“Page 5 of 6
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Please submit with C-137 application.

A closure Plan including a cost estimate sufficient to close the facility to protect
public health and the environment; said estimate to be based upon the use of

equipment normally available to a third party contractor;

Please submit with C-137 application.

Geological/hydrological evidence, including depth to and quality of groundwater
beneath the site, demonstrating that disposal of oil field wastes will not adversely
impact fresh water; -

- This is already on file with the OCD.

Certification by an authorized representative of the applicant that information
submitted in.the application is true, accurate and complete to the best of the
applicant’s knowledge. ' : '

Please submit with C-137 application.
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BASIN DISPOSA’ 711 FACILITY INSPECTION (ﬁOTOS BY OCD)

ra)

PHOTO NO. 5 DATE: 06/10/97

i
o o o .

/',_‘_..._--——‘-«—- e e




BASIN DISPOSAL 711 FACILITY INSPECTION (PHOTOS BY OCD)
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.1eld Trip Report for FOUST

10/11/96

Non-UIC Inspection Results:

TIERRA DROP OFF PAPERWORK, WALK THROUGH REVEALS NEED TO PICK UP PLASTIC AND WORK ON
THICKNESS OF LIFTS, SPREADING CONTINUES TO LAG USUALLY DUE TO WET STABILIZED SLUDGES.
DROPPED OFF PAPERWORK AT ENVIROTECH. BASIN DISPOSAL HAS ANOTHER 200 CY STABILIZED
SLUDGES TO MOVE MEANING THEY HAD 400 CY ONSITE. THE NEW STABILIZED MATERIAL IS VERY
WET. RECEIPT BOOK FOR 10/8/96 SHOWS A LOAD WENT TO THE CONCRETE PIT AS APPROVED BY TOM
FISH. THE LEAK DEYECTION HAS BEEN AS HIGH AS 3', I AM CONCERNED ABOUT THE POSSIBLITY OF
A LEAK. PUMPED OUT 10/10/96, ONLY SHOWS 3" TODAY, NEED TO CHECK ON THIS FURTHER.




Roger Anderson

From: Denny Foust

Sent: Thursday, October 10, 1996 10:26 AM

To: Roger Anderson

Cc: Frank Chavez

Subject: VIOLATIONS AT BASIN DISPOSAL'S CONCRETE PAD

OCTOBER 9, 1996

| RECEIVED AN ANONYMOUS CALL FROM THE PUBLIC AT 21:00 ON 10/08/96 STATING THAT BASIN
DISPOSAL WAS RECEIVING LOADS INTO THEIR FACILITY DIRECTLY TO THE CONCRETE
STABILIZATION PAD WHICH IS TO BE USED FOR INTERNALLY GENERATED SLUDGES. THIS MATERIAL
WAS FROM A CONOCO LOCATION AND HAULED BY SUNCO TRUCKS.

CONOCO CONFIRMED THAT MATERIAL HAD BEEN HAULED FROM THEIR STATE COM AI-33E, D-32-27N-
09W, TO BASIN DISPOSAL ON THE EVENING OF 10/08/96. SUNCO TRUCK DRIVERS LYNN THOMAS
AND JIM SELLERS BOTH CONFIRMED TO THEIR SUPERVISORS THAT THEY WERE INSTRUCTED TO
DUMP DIRECTLY TO THE CONCRETE PAD. TRUCK 1531 DUMPED AT 17:00, AND TRUCK 1545 DUMPED
AT 20:00. THE MATERIAL WAS CIRCULATED OUT OF CASING PRIOR TO A WORKOVER. THE
MATERIAL WAS DESCRIBED AS DRILLING MUD BY THE ORIGINAL REPORTING PARTY.

MY SUBSEQUENT VISIT TO BASIN DISPOSAL AT 14:30 ON 10/09/96 REVEALED THE CONCRETE PAD TO
BE FULL OF SLUDGE SOME OF WHICH COULD VARY READILY HAVE BEEN GENERATED ON SITE,
COLIN HART STATED THEY WERE OPERATING AS PER MY INSTRUCTIONS BY LETTER 9/23/96. i DID
NOT CHALLENGE THIS STATEMENT TO PROTECT MY SOURCE. ACCORDING TO MY SOURCE ONLY
3RD LEVEL MANAGEMENT OF THE FACILITY WAS INVOLVED.
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J NEW MEXICO ENERGY, MINERALS. .. . . oivisioh ——
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5= & NATURAL RESOURCES DEPARTMENT  :t e e wasiee s
GARY E. JOHNSON rop SEF 2 pll o J¢ JENNIFER A. SALISBURY
GOVERNOR - CABINET SECRETARY

September 23, 1996

Certified Receipt #P-471-215-169

Mr Colin Hart
Manager

Basin Disposal Inc
PO Box 100
Aztec NM 87410

RE:  Use of the stabilization pad at the Basin Disposal Evaporation Facility

Dear Mr. Hart:

During the last several inspections of Basin Disposal’s Evaporation Facility, I have pointed out to
Don Lee, Tom Fish and yourself that the concrete stabilization pad is not to contain fluids. It is to
be used to stabilize sludge only. Each subsequent inspection shows the pad to be standing full of
fluids and apparently being used for settling purposes. On my brief inspection of September 18, 1996,
the stabilization pad was completely full of fluids. The New Mexico Qil Conservation Division has
permitted the concrete pad to be used to stabilize sludge for removal to a land farming site. The pad
is not to be used as a settling pond.

Failure to modify your use of the stabilization pad to comply with the Basin Disposal permit will
result in further actions by the NMOCD. Please feel free to contact this office if you have questions.

Yours truly,

Loy ;
| Denn Foust
‘ Environmental Geologist

DF/sh

XC: SantaFe
DGF file
Environmental file

« Sl

Ol CONSERVATION DIVISION - 2040 8 Pacheco- Santa Pe, NM 87808 - (508) 827-7131



SN-27-96 THU 3:25 PM BASIN DISPOSAL, INC, FAX NO. 5053256567 P

New Mexico Oll Conservation Division Located 3 Miles North of Bloomfield, NM
Approved Disposal Site on West Side of NM Highway 544
/
[.] »
Basin Disposal, Inc.
s P.0. Box 100 Phone: (505) 325-6336
Aztec, NM 87410 Fax: (505) 325-6587
FAX MESSAGE COVER SHEET
DATE: 6-27-9
TO: MNP
ATTENTION: POGER AMDLRSoA/

Transmission consists of cover sheet plus 4 pages.

MESSAGES:

 Please_reviess the @gm# modibication pogusel
MJWM(M_MM_L&M
/

T Colle_Hot

If there is any problem with thig transmission, please call (505) 825-8336.

SIGNED: @D XLZ
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BASIN DISPOSAL, INC.

) @
R o Cp § “SPECIALIZING IN DISPOSAL OF PRODUCED WATER AND DAILLING MUD™
P.0.BOX 100 v AZTEC, NEW MEXICO 87410 « PHONE: (505) 334-3013

June 27, 1996

ARy (ovE,  PIHe

Mr. Roger Anderson

New Mexico Oil Conservation Division AUl 10 HeRRl e,
Environmental Bureau

2040 S. Pacheco St. As PR Rt AL

Santa Fe, NM 87505-5472
RE; Removal of Holding Pond Sediment

Dear Mr. Anderson:

Basin Disposal requests approval to modify its permit to allow for sediment removal from
the holding pond which will be dried on site and then transported to an approved land farm facility,
The removal from the pond will span the first week of July. Once the sediment has dried
sufficiently, it will be moved off of Basin’s facility for land farming.

Basin Disposal proposes to remove the sediment with a vacuum truck. The truck will
move the sediment on site to a 10,000 square foot area delimited by 2 1/2 foot berms and lined
with a 6 millimeter liner to prevent seepage. The entire process should be complete within 3
months and will not be an ongoing part of Basin’s operation,

If you have any questions, please call me at 325-6336. Written comuments can be faxed at
325-6567.

Sincerely,

MDA

Collin ). Hart

cc: Mr. Jerry Sandel
Mr. David Turner
Mr, Denny Foust, NMOCD

NEW MEXICO OIL CONSERVATION DIVISION APPROVED DISPOSAL SITE
LOCATED 3 MILES NORTH OF BLOOMFIELD, NM ON WEST SIDE OF NM HWY 44
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Ol CONSERV: ON DIVISION
| RELEHIVED

c ENGINEERING &@ﬁdﬁbcﬁaN daﬂp 8 50 Petroleum Engineering Consulting 204 N. Aubum
\VAL P I Lease Management Farmington, New Mexico 87401
4

Contract Pumping (505) 3274892

April 19, 1994

Mr. Roger Anderson

New Mexico 0il Conservation Division
Environmental Bureau

P.0O. Box 2088

Santa Fe, NM 87504-2088

Ref: Drilling Mud Separation Application

Dear Mr. Anderson,

Basin Disposal requests approval to modify their permit to
make improvements in the way drilling solids and incidental oil are
separated from produced water at the facility.

Basin Disposal proposes to install several steel mud pits at
the facility to separate the mud and incidental oil from incoming
produced water. Please refer to the attached drawings.

Loads containing drilling mud will be passed through a series
of steel settling tanks. Any oil will be skimmed from the first two
pits. 0il that is recovered will be reclaimed to the greatest
extent possible and sold.

The produced water and drilling mud will flow through a series
of weirs and screens in the remaining tanks where the solids will
be allowed to settle out. The clean produced water will flow to the
main disposal pit. The drilling solids will periodically be removed
from the settling tanks, mixed in a concrete sump with native soils
and biologically active growths and land farmed on site. The
biologically active growths can absorb organic matter and convert
it to simple end products like H,0, CO,, NOj, and SO,. The solids
will be tested periodically for organlc contamlnates (BTEX) and
allowed to remediate until the soil meets all environmental
specifications.




Basin Disposal is in the process of closing the last of their
lined settling pits and currently has no alternative for loads that
contain drilling mud. Your prompt consideration of this application
would be greatly appreciated.

If you have any questions concerning this application, please
call me at 327-4892.

Sincerely,

:251//47‘777Z§17&n»4

Paul C. Thompson, P.E.

cc: Mr. Jerry Sandel
Mr. David Turner
Mr. Denny Foust, NMOCD, Aztec, NM
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DISCHARGE PLAN INSPECTION REPORT FOR
REFINERIES, GAS PLANTS AND COMPRESSOR STATIONS
rev. 12/93
OPERATOR: Basin Disposal
FACILITY NAME: Basin Disposal
GW=-#:
TYPE: OCD commercial landfarm
LOCATION:
COUNTY: San Juan
INSPECTION DATE: March 22, 1994
INSPECTOR(S): R. Anderson, D. Foust, B. Myers
PITS
Back pit looks ready to close; needs (2) 5-spot composite samples
for closure approval. Middle closed pit still has some
significant oily soils, should be disced all summer. Front pit
is still being used - as we were on-site, a truck was unloading

into pit.

CONTATINMENT

Berms: Berms around tanks look to be in good shape. Steel pits
are not within bermed area, but are not currently in use.

WASTE STREAM

Liquid: Approx. 6 feet of water in main pit (very front), but
aerators not in place. Court order requires aerators with water
over 1 foot in depth.

Solid: Red Top Tank Service cleaning out tanks during inspection.
Tank bottoms are being put into primary separation pit which is
sold to Bloomfield Refining or Thriftway.

Miscellaneous: H,S monitor records read ‘0’, kept at main

office. Monitor well consistently has 1% - 2 feet of water.
Split samples in 1993 showed well and pond sa es didn’t match.

signature F\Ql(\«fghﬂf:
date 1 {/7/94‘
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CoRPORATE OFFICE
6846 S. Canton, Suite 100
Tulsa, OK 74136
918-496-3200

REGIONAL OFFICE
909 W. Apache
Farmington, NM 87401

505-325-0924

© Santa Fe, NM 875042088 =~

Pid AM g gy

November 17, 1993

‘Mr. Roger C. Anderson, Environmental Bureau Chief

State of New Mexico Energy, Minerals &
Natural Resources Department

Oil Conservation Division

P.O. Box 2088

RE: CLOSURE OF MUD DISPOSAL PITS - BASIN DISPOSAL INC. SAN
JUAN COUNTY, NEW MEXICO

Dear Mr. Anderson:

As per your letter of April 13, 1993 all pits at the Basin Disposal Facility have
been closed with the exception of the northeast pit, that is Pit #18. We have
utilized the area covering Pits #1 thru 14 as a landfarm facility to treat the
materials removed from Pits #15, #16, and #17. At the present time there is no
space available that would be suitable for removing material from Pit #18. Basin
Disposal is placing a steel mud pit at the facility for solids handling and has
discontinued use of Pit #18. We are herewith requesting permission to leave Pit
#18 in place as is until material from Pits #15, #16, and #17 is remediated and
space is made available for the remediation of the material in Pit #18. Depending
on quantity, solids removed from the steel tank will be landfarmed on-site or will
be removed to an approved landfarm facility. We anticipate that final closure will
be in the third quarter of 1994. '

Sincerely yours,

TIERRA ENVIRONMENTAL CORPORATION

/

Richard P. Cheney,
President

RPC:mlp
cc:  Jerry Sandel

Denny Foust
David Turner
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STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION werdll
=RYG REE=
/a
BRUCE KING POST OFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87504
ANITA LOCKWOO0D (505) 827-5800
CABINET SECRETARY December 6, 1993

ERTIFIED MAIL
RETURN RECEIPT NO. P-111-334-075

Mr. Jerry Sandel, President
Basin Disposal, Inc.

P.O. Box 100

Aztec, New Mexico 87401

RE: CLOSURE OF MUD DISPOSAL PIT # 18
BASIN DISPOSAL, INC.
SAN JUAN COUNTY, NEW MEXICO

Dear Mr. Sandel:

The New Mexico Oil Conservation Division (OCD) has received the November 17, 1993,
request to leave mud pit #18 in place until Pits #15, #16, and #17 are remediated and space is
available to remediate the material from Pit #18. The request was submitted by Tierra
Environmental Corporation on behalf of Basin Disposal Inc. for the disposal facility located in
Section 3, Township 29 North, Range 11 West, NMPM, San Juan County, New Mexico. The
request is also to dispose of the solids which accumulate in the recently installed steel receiving
tank by either landfarming them on site or moving them to an approved landfarm facility.

The OCD hereby approves the request to leave mud pit #18 in place until the materials from Pits
#15, #16, and #17 are remediated. Please note that all other OCD conditions for mud pit
closure remain in effect.

With respect to the solids which accumulate in the steel tank, the Basin Disposal may dispose
of these wastes at an approved landfarm facility with the proper testing and OCD authorization
which is dependent upon the source of the wastes. To landfarm the solids on-site, it would first
be necessary for Basin Disposal to modify their OCD 711 permit to incorporate landfarming into
the conditions of approval.




Mr. Jerry Sandel
December 6, 1993
Page 2

Please be advised approval of these operations does not relieve you of liability should your
operation result in actual pollution of surface or ground waters or the environment actionable
under other laws and/or regulations. In addition, the OCD approval does not relieve you of
liability for compliance with any other laws and/or regulations.

If you have any questions, please do not hesitate to contact me at (505) 827-5884.

Kathy M. Brown
Geologist

p (o Denny Foust, OCD Aztec Office

Y

hAY
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‘ STATE OF NEW MEXICO .

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

DIL CONSERVATION DIVISION : el
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BRUCE KING POST OFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87504
ANITA LOCKWOOD (505) 827-5800
CABINET SECRETARY

July 15, 1993

CERTIFIED MAIL
RETURN RECEIPT NO. P-667-242-000

Mr. Jerry Sandel, President
Basin Disposal, Inc.

P.O. Box 100

Aztec, New Mexico 87401

RE: POND AERATION SYSTEM
BASIN DISPOSAL, INC.
SAN JUAN COUNTY, NEW MEXICO

Dear Mr. Sandel:

The New Mexico Oil Conservation Division (OCD) has received the June 24, 1993 request to
operate the evaporation pond at the Basin Disposal, Inc. without the aerators until the end of
September, submitted by Tierra Environmental Company, Inc., on behalf of Basin Disposal, Inc.

The OCD hereby approves the operation of the evaporation pond without the aerators with the
following conditions:

1. The pond will be maintained at a depth of one (1) foot or less.

2. If an H2S measurement of 0.1 ppm or greater is obtained the OCD Aztec Office will be
notified immediately and the need to reinstall the aerators will be determined.

Please be advised approval of this operation does not relieve you of liability should your
operation result in actual pollution of surface or ground waters or the environment actionable
under other laws and/or regulations. In addition, the OCD approval does not relieve you of
liability for compliance with any other laws and/or regulations.




Mr. Jerry Sandel
July 15, 1993
Page 2

If you have any questions, please do not hesitate to contact me at (505) 827-5812.

Sincerely,

e il

Roger C. Anderson
Environmental Bureau Chief

RCA/kmb

xc:  Denny Foust, OCD Aztec Office
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June 24, 1993

Mr. Roger C. Anderson

Environmental Bureau Chief

State of New Mexico Energy, Minerals

& Natural Resources Department

Oil Conservation Division

P.O. Box 2088 State Land Office Bldg.

Santa Fe, NM 87504 2088

RE: BASIN DISPOSAL PRODUCED WATER HOLDING POND AND
INJECTION FACILITY - SAN JUAN COUNTY, NEW MEXICO

Dear Mr. Anderson:

Basin Disposal has removed the eight (8) aerators and mixers from. the holding
pond utilized prior to the injection of produced water at the Basin Disposal
Injection Well. These aerators were removed for periodic repair and
maintenance. In order to facilitate odor control during this period, after the
aerators were removed the operating level at the pond was lowered to less than
one foot depth. We have been able to control the odors at this depth and we have
greatly reduced the amount of chemical required for odor control. Basin Disposal
is hereby requesting permission to operate the facility without the aerators from
this date through the end of September. The pond will be maintained at an
average depth of approximately one foot and an adequate supply of chemical will
be on-hand to maintain odor control. If the demand for produced water disposal
becomes such that the injection well cannot maintain the pond at this level, then
the aerators will be reinstalled for aeration and mixing purposes. If you have
additional questions piease feel free to coitact me at your earliest convenience.

Sincerely yours,

TIERRA ENVIRONMENTAL CO., INC.

Richard P. Cheney, P
President

RPC:mlp

| 'cé: Denny Foust, OCD

——_ L e
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(500 333-6178

Certified Mail Receipt #P 987 892 061

April 29, 1993

Basin Disposal Inc.

Attn: Jerry Sandel, President
PO Box 100

Aztec, NM 87410

RE: Commercial Water Disposal Facilities Annual Laboratory Analysis of Leak Detection
System Fluids and Comparison to Pond Fluids

Dear Mr. Sandel:

You are hereby directed to initiate an annual laboratory analysis of leak detection system fluids.
The annual testing shall consist of sampling any fluids contained in the leak detection system of
any commercial disposal pond to analyze for volatile aromatic hydrocarbons utilizing EPA
method 602 and analyze for major cations/anions. A sample of pond water will also be analyzed
for comparison. The Oil Conservation Division will split samples with the operators on this
initial testing. Operators will furnish a satisfactory method for obtaining an uncontaminated
water sample. Sampling should be completed by May 17, 1993.

Please contact Denny Foust at 505-334-6178 to schedule sampling and for any further
information.

Yours truly,

LT”WZ '_?ﬁ:;‘/b ‘;7'
Denny Q. Foust
Environmental Geologist

XC: ®oeb:EnvironmentalaBureau. .
DGF File
Environmental File




STATE OF NEW MEXICO
enercy. VE@RALS AND NATURAL REsouRcES ORRTMENT

OIL CONSERVATION DIVISION e ]
ZDRUG FREE="

e

BRUCE KING POST OFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILDING

3 SANTA FE, NEW MEXICO 87504
ANITA LOCKWQOD Aprll 27, 1994 (505) 827-5800

CABINET SECRETARY

CERTIFIED MATL
RETURN RECEIPT NO. P-111-334-315

Mr. Jerry Sandel, President
Basin Disposal, Inc.

P.O. Box 100 '

Aztec, New Mexico 87401

RE: PERMIT MODIFICATION
BASIN DISPOSAL, INC.
SAN JUAN COUNTY, NEW MEXICO

Dear Mr. Sandel:

The 0il Conservation Division (OCD) has received your request,
dated April 19, 1994, for the modification of the above referenced
Rule 711 permit to install a mud/oil/water separation system. The
system will consist of a series of steel separating tanks. After
separation, the water will be placed in the lined pond, the oil
will be reclaimed, and the stabilized mud will be land farmed.

The proposed modification is hereby approved with the following
conditions:

1. The mud settling tanks will be screened or netted for the
protection of migratory birds.

2. The separation and recovery of oil will be by gravity
only. Treatment through the addition of chemicals or the
use of mechanical means will classify the facility as an

OCD Rule 312 Treating Plant and appropriate permitting
will be required.

3. All recovered oil will be reported to the OCD Aztec
District office.




Mr. Jerry Sandel
April 27, 1994

Page 2

4.

Please be

On September 3, 1994, OCD inspectors observed the
unloading of produced water into mud pit 18. Basin
Disposal’s permit prohibits the addition of any wastes
into the mud settling pits. All disposal into the mud
pit will cease and a proposal for the closure of pit 18
will be submitted to the OCD for approval by May 6, 1994.

A modification of ydur permit for the addition of a

continuous landfarming operation will be required prior
to the spreading of any drilling solids.

advised that approval of this modification does not

relieve Basin Disposal Inc. of liability should their operation

result in

actual pollution of surface or ground waters or the

environment actionable under other laws and/or regulations.

If you have any questions, please do not hesitate to contact Roger
C. Anderson at (505) 827-5812.

Sincerely,

—

William J.
Director

WJIL/rca

xc: Denny Foust, OCD Aztec Office



ELEVENTH JUDICIAL DISTRICT COURT
COUNTY OF SAN JUAN
STATE OF NEW MEXICO

we

oo

STATE OF NEW MEXICO ex rel.
et al.
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Tlaintiffs
vs.
BASIN DISPOSAL,

INC., et al.,

Defendants.
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Sukmitted and approved:

CARPENTER and GOLDBERG, P.A.

 Nia Sl

JOSEPH OLDBERG

.QANID J.STOU

1600 University Blvd., NE
Albuguergue, NM 87102
Telephone (505) 243-1336

ATTORNEYS FOR PILAINTIFFS
Approved:

WEZLLS & MANDE, P.A.

~ ! \
D e AR L S e 2
DEECRAH X. MANDE °
P. . Bex 1787
Al-uvcguercue, NM 87103
Telerhcne (Z03) 242-3727

ATTORNZYS FOR DIFINDANTS TURNZIZR

TANSEY, ROSIBROUGZH, GIRDING & STRCTEZE

BV Anprayed viz +*alankams 17/3
RICHEARD L. GIXRDING
MIC=ATL T. O'LOUGELD

[¥e)
e
(98]

P. 0. Box 1020
Farmingten, NM 8§7z¢¢
Telsrhone (203) 32Z-2801

ATTORNEIYS FCR DEZZINDANT SANDEIZ
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3N .SMSION CURTIS & DEAN

L CONSERY
- “’?:‘,__:_,L.Q ATTORNEYS AT LAW
fed e 506 WEST ARRINGTON ¢ P. O. DRAWER 1259
U A FARMINGTON, NEW MEXICO 87499 OFFE.: (505) 327-6031
A@ﬁ(,JU:*A 5 £ 8§ 50

June 7, 1994

Denny Foutz

0il Conservation Division
1000 Rio Brazos Road
Aztec, New Mexico 87410

Roger Anderson ///////

0il Conservation Division
Post Office Box 2088
Santa Fe, New Mexico 87504-2088

Re: Basin Disposal
~Gentlemen:
This writer represents Basin Disposal. Some questions have

recently come up concerning the Final Judgment entered on June 6,
1989 in the case entitled State of New Mexico; Timothy Pavne, et al

FAX: (505) 327-6034

vs. Basin Disposal, Inc., et al. This Judgment sets out guidelines
for the operation of Basin’s disposal pit.

I enclose a copy of a letter from Michael O0’Loughlin to this writer
and dated May 27, 1994. I also enclose a copy of the Stipulated
Order referred to by Mr. O’Loughlin.
We believe that the guidelines set out in the Final Judgment are no
longer of any effect. As a result of the settlement of the case,
those provisions were dissolved.
Shculd ycu have any questions, please let me know.

Sincerely,

@/&Q QJ\//

JOHN A. DEAN, JR.
JAD:V]
Enclosures

Xc: Basin Disposal, Inc.
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LAW OFFICES
TANSEY, ROSEBROUGH, GERDING & STROTHER, P.C.
621 WEST ARRINGTON
FARMINGTON, NEW MEXICO 87401
OF COUNSEL TELEPHONE: (505) 325-1801 TELECOPIER:

Charies M. Tansey (505) 3254675
Douglas A. Echols
Richard L. Gerding
Michaei T. O'Loughlin
James B. Pavne
Tommy Roberts Maiiing Address:
Haskeil D. Rosebrough P. 0. Box 1020
Robin D. Strother 27 May 1994 Farmington. N.M. 87499

Karen L. Townsend

John A. Dean, Jr.
P.0O. Drawer 1259
Farmington, New Mexico 87499-1259

RE: State of New Mexico et al, v. Basin Disposal, Inc.

Dear John:

Please find enclosed copies of the Final Judgment and
Stipulated Order Dissolving the Injunctive Relief, Plezase
note that the StipulatecOrder cdoes not have the ccurt’s date
of filing, but I am sure that could be obtained.

From my review of the fl‘-, it appears clear that the
parties, in settlement, desired that the Final Judgment be
dismissed in FuTl, including beth the monetary and injunctive
relief awarded. As to the monetary damages, numerous rzleases
of transcript of judgments were filed, and the individual
Plaintiffs themselves signed a release. However, zand fcr
whatever reason, we do not have a ccpy of the final re
which may contaln more information regarding dismissa
judgment. Jonn M. Wells, Esguire of Wells andé Marde, .
Albuquergue, handled the release portion of the law suit.

’
ne

Again, it is clear from my review of the file that the
judgment was meant to be dismissed in full.

Sincerely,

| ——

- ) e e

T SR - -

Michael T. O’Loughlin‘

MTO/1lah
Enc: as stated
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qy T Ty AN S0
July 8, 1994

Mr. Roger Anderson, Bureau Chief
New Mexico Oil Conservation Division
P. O. Box 2088

Santa Fe, New Mexico 87504-2088

RE: BASIN DISPOSAL PRODUCED WATER INJECTION FACILITY
NEAR BLOOMFIELD, NEW MEXICO

Basin Disposal is presently operating their receiving pond at approximately one
(1) foot depth. They have determined that a substantial amount of sludge has
built up on the bottom of the pond. they are proposing to maintain this level and
to possibly lower it to approximately eight (8) inches and to begin removing the
sludge utilizing a vacuum truck to pick the sludge up from the bottom of the
pond. As you are aware, all of the mud pits have been closed and material from
the pits is being dried and remediated on the surface created by the closure of the
mud pits. We are herewith requesting that Basin be allowed to remove the sludge
from the bottom of the pond and to spread the solids on the area being utilized for
remediation. This would allow Basin to remove solids from the pond and
remediate solids on-site as per previous discussion. Basin is proposing to start this
activity on or about the 15th of July. The area where we are proposing to dispose
of the material from the pond is bermed and no run-off will occur.

~ We are herewith requesting your permission to dispose of the accumulated pond

solids in the aforementioned matter. If you have any questions, please feel free
to contact me at your convenience.

' A
Sincerely yours, | )
. )

TIERRA ENVIRONMENTAL CORPORATION

K orgd

o
|

Richard Cheney, P.E., P.S. S ;
. v
RPC/Ip &‘9@ g
cc:  Denny Foust /
Basin Disposal ¢
 File , ¢’




STATE OF NEW MEXICO ,
- ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT - %7
OIL CONSERVATION DIVISION u..m.-//// -
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BRUCE KING POST OFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILOING
SANTA FE, NEW MEXICO 87504
ANITA LOCKWOQD (505) 827-5800
CABINET SECRETARY Aprll 13, 1993

CERTIFIED MAIL
RETURN RECEIPT NO. P-667-241-974

Mr. Jerry Sandel, President
Basin Disposal, Inc.

P.O. Box 100

Aztec, New Mexico 87401

RE: Closure of Mud Disposal Pits
Basin Disposal, Inc.
San Juan County, New Mexico

Dear Mr. Sandel: , j

The New Mexico Oil Conservation Division (OCD) has received your March 24, 1993, proposal
to close mud pits 2, 3, 5, 9 and 13 at the Basin Disposal Inc. facility, submitted by Tierra
Environmental Corporation on behalf of Basin Disposal Inc. The proposal is to close the pits
by removing all free liquids, moving the saturated solids to a bermed area for drying, leaving
the liners in place, and back-filling the pits with a mixture of the dried muds and clean fill. The
location to be utilized to dry the muds will be a bermed area on the previously closed pits.

The OCD hereby approves the proposal to close mud pits 2, 3, 5, 9 and 13 with the following

conditions:

1. Closure operations of the pits will commence by May 3, 1993 and will be completed by
August 1, 1993,

2. A berm will be maintained around all areas utilized to dry muds being a minimum of one
foot high and 6 inches wide at the top.




Mr. Jerry Sandel
April 13, 1993
Page 2

3. The liners in the pits to be closed will remain intact and will not be ripped during
transfer of material into or out of the pits.

4. The bentonitic native soil used to cover the pits will be contoured to enhance drainage
and limit percolation.

All modifications or alternatives to the approved closure methods must receive prior OCD
approval.

Please be advised approval of these operations does not relieve you of liability should your
operation result in actual pollution of surface or ground waters or the environment actionable
under other laws and/or regulations. In addition, the OCD approval does not relieve you of
liability for complinace with any other laws and/or regulations.

If you have any questions, please do not hesitate to contact me at (505) 827-5812.

Sincerely,

\_)

i

Roger C. Anderson
Environmental Bureau Chief

RCA/kmb

xc:  Denny Foust, OCD Aztec Office

®sy
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TIERRA pEC: YED

ENVIRONMENTAL CORPORATION Mi<2a BR 9 28

CorPORATE OFFICE
6846 S. Canton, Suite 100
Tulsa, OK 74136
918-496-3200

RecioNAL OFFICE
909 W. Apache

Farmington, NM 87401

505-325-0924

March 24, 1993

Roger Anderson, Bureau Chief

"Qil Conservation Division

Energy Minerals and Natural Resources Dept.
P.O. Box 2088
Santa Fe, NM 87504

RE: OCD RULE 711 PERMIT MODIFICATION - BASIN DISPOSAL INC.,
SAN JUAN COUNTY, NEW MEXICO

Dear Mr. Anderson:

Transmitted herewith is a map showing the mud pits that were closed last fall at
Basin Disposal. The liner was left in place in the pits and the pits were covered
with clean fill dirt compacted in place for vehicular traffic. At this time, we are
proposing to construct a 1’ high berm around the closed pits as indicated on the
enclosed map. We will then begin filling pits 2, 3, 5 9, and 13. We will utilize
the bermed area on the closed pits to dry excess mud from the pits being closed.
The dried mud will then be pushed back into the pits and covered with clean fill
dirt. Once Pits 1 through 14 are closed, it is our intention to use this area as a
remediation area as necessary to begin the closure of Pits 15 through 18. It is
also our intention to begin the closure of pits 2, 3, 5, 9 and 13 upon your
acceptance of this proposed plan of action. Please feel free to contact me at your
earliest convenience if you have additional questions.

Sincerely yours, -

TIE IRONMENTAL COMPANY, INC.

Richard P. Cheney
President

cc:  Basin Disposal
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MEMORANDUM

BRUCE KING POST OFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILDING
SANTA FE. NEW MEX!CO 87504
ANITA LOCKWOOD (5051 827-5800
CABINET SECRETARY

TO: ALL COMMERCIAL SURFACE DISPOSAL FACILITIES

FROM:  WILLIAM J. LEMAY, Director uf{'/
Oil Conservation Division

SUBJECT: DOCUMENTATION REQUIRED FOR ACCEPTANCE OF WASTE

DATE: APRIL 2, 1993

The Oil Conservation Division (OCD) has issued a number of Rule 711 permits for commercial
surface disposal facilities which allow the facilities to accept certain types of wastes. The OCD
has not previously listed the documentation that should accompany all waste accepted at these
facilities. Attached is a list of the documentation to accompany any waste accepted by an OCD-
permitted commercial disposal facility. Listed are the certifications and tests required for the
various classifications of waste. Also attached is a list of the oil and gas wastes exempted from
EPA "hazardous waste" classification.

This documentation provides protection from hazardous waste regulations for the waste
generator, transporter and disposal facility and facilitates OCD oversight. Please note that
certain types of non-oilfield wastes can also be accepted by a disposal facility under its OCD
Rule 711 permit. The OCD is currently in the process of developing an information form to
accompany each load of waste received at a disposal facility. Until that form is finalized, each
facility may develop and use its own forms and shall retain these records at the facility.

If you have any questions regarding the technical aspects of the documentation needed, please
call Roger Anderson at 505/827-5812.
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DOCUMENTATION REQUIRED TO ACCEPT WASTES
COMMERCIAL SURFACE DISPOSAL FACILITIES
(April 1, 1993)

Exempt Qilfield Waste: A "Certification of Waste Status” signed by a corporate official
of the waste generator certifying that the wastes are generated from oil and gas
exploration and production operations and are exempt from Resource Conservation and
Recovery Act (RCRA) Subtitle C regulations.

Exempt, Non-Oilfield Waste: A "Certification of Waste Status" signed by the New
Mexico Environment Department (NMED) or the appropriate regulatory agency for non-
oilfield wastes which are exempt from RCRA Subtitle C regulations. Acceptance is on
a case-by-case basis only after OCD approval from both Santa Fe and the appropriate
district office.

Non-exempt, Non-hazardous Waste from OCD Permitted Facilities: The analytical
results of *Hazardous Waste Characterization. The test for hazardous characteristics for

a particular waste may be effective for one year from the date of analysis, if, the
subsequent wastes from the same waste stream are accompanied by a statement from a
corporate official that there has been no change in the processes employed or the
chemicals stored/used at the facility generating the waste. Acceptance is on a case-by-
case basis only after OCD approval from both Santa Fe and the appropriate district
office. '

Non-Exempt, Non-hazardous, Non-Oilfield Waste: The analytical results of *Hazardous
Waste Characterization and a "Certification of Waste Status” certifying the non-
hazardous classification of the wastes signed by the NMED or appropriate regulatory
agency. Acceptance of waste is on a case-by-case basis only after OCD approval from
both Santa Fe and the appropriate district.

Hazardous Waste: At no time will wastes which are hazardous by either listing or testing
be accepted at an OCD permitted disposal facility.

* Includes corrosivity, reactivity, ignitability, and toxic constituents and a certification
that no listed hazardous wastes are contained within the wastes. The samples for these
analyses and results will be obtained from the wastes prior to removal from the
generator’s facility and without dilution in accordance with EPA SW-846 sampling
procedures. '



EPA WASTE CLASSIFICATION

el

0 & G EXPLORATION AND PRODUCTION WASTES*

Oil and Natural Gas Exploration and Production Materials and Wastes
Exempted by EPA from Consideration as "Hazardous Wastes” (provided
non-exempt waste which is or may be "hazardous” has not beea added):

. Produced water;

. Drilling fluids;

. Drill cuttings;

. Rigwash;

. Drilling fluids and cuttings from

offshore operations disposed of
onshore;

. Geothermal production fluids;
. Hydrogen

sulfide abatement
wastes from geothermal energy
production;

. Well completion, treatment, and

stimulation fluids;

. Basic sediment and water and

other tank bottoms from storage
facilities that hold product and
exempt waste;

. Accumulated materials such as

hydrocarbons, solids, sand, and
emulsion from production
separators, fluid treating vessels,
and production impoundments;

. Pit sludges and contaminated

bottoms from storage or disposal
of exempt wastes;

. Workover wastes;
. Gas plant dehydration wastes,

including glycol-based
compounds, glycol filters, filter
media, backwash, and molecular
sieves;

. Gas plant sweetening wastes for

sulfur removal, including amines,
amine filters, amine filter media,
backwash, precipitated amine

sludge, iron sponge, and hydrogea
sulfide scrubber liquid and sludge;

. Cooling tower blowdown;

]
=

. Wastes from

. Constituents

Spent filters, filter media, and
backwash (assuming the fiiter
itself is not hazardous and the
residue in it is from an exempt
waste steam);

. Packing fluids;

Produced sand;

Pipe scale, hydrocarbon solids,
hydrates, and other deposits
removed from piping and
equipment prior to transportation;
Hydrocarbon-bearing soil;
Pigging wastes from gathering
lines;

subsurface gas
storage and retrieval, except for
nonexempt wastes listed below;
removed from
produced water before it is
injected or otherwise disposed of;
Liquid hydrocarbons removed
from the production stream but
not from oil refining;

. Gases from the production stream,

such as hydrogen suifide and
carbon dioxide, and volatilized

hydrocarbons;
. Materials ejected from a
producing well during the procas

known as blowdown;

. Waste crude oil from primary

field operations and production;

. Light organics volatilized from

exempt wastes in reserve pits or

impoundmeats or production
equipment;
. Liquid and solid wastes generated

" by crude oil and crude tank

bottom reclaimers***.

Source: Federal Register, WMy.July6 1988, p.25,446 - 25,459.

See important note on

for non-exempt waste on reverse.

##%  See reverse side for explanation of oil and tank bottom reclaimer listings.

(rev. NMOCD 9/91)

Materials and Wastes Not
Exempted (may be a "hazardous
waste” if tests or EPA listing
define as “hazardous™) **:

Unused fracturing fluids or acids:
Gas plant cooling tower cleaning
wastes,

Painting wastes; ‘
Oil and gas service company
wastes, such as empty drums.
drum rinsate, vacuum truck
rinsate, sandblast media, painting
wastes, spent solvents, spilled
chemicals, and waste acids;
Vacuum truck and drum rinsate
from trucks and drums
transporting or containing non-
exempt waste;

Refinery wastes; :

Liquid and solid wastes &enera:ed
by refined oil and product tank
bottom reclaimers***,;

Used equipment lubrication oils:
Waste compressor oil, filters, and
blowdown;

Used hydraulic fluids;

Waste solvents;

Waste in transportation pipeline-
related pits;

Caustic or acid cleaners;

Boiler cleaning wastes;

Boiler refractory bricks;

Boiler scrubber fluids, sludges.
and ash;

Incinerator ash;

Laboratory wastes;

Sanitary wastes;

Pesticide wastes;

Radioactive tracer wastes;
Drums, insulation, and
miscellaneous solids.



NOTES:

1.

As of September 25, 1990, any facility disposing of 1.1 tons or more of non-exempt waste per month
with benzene as a constituent (e.g. oily liquid or solids, or aromatic wastes) is disposing of hazardous
waste if, after testing, benzene levels of liquids, and of liquid leachate from solids are above 0.5
milligrams per liter (equivalent to S00 parts per billion). Benzene is a naturally occurring coastituent
of crude oil and refined product (especially gasoline), and is also used as a cleaning solvent. (Other
types of solvents and chemicals have been subject to hazardous waste rules for several years.)

As of March 29, 1991, facilities disposing of between 0.11 and 1.1 tons of non-exempt waste per
month became subject to the same rules. Regulation of such facilities is the responsibility of either
the US Environmental Protection Agency or the New Mexico Environment Department (dependent
on ju-isdiction transfer from USEPA).

The ..:lowing OCD regulated facilities, especially. may be sybject to hazardous wgaste ryles for

disposal of wastes ad contaminated soils containir... Jenzene:

— Oil and gas service comparies having wastes such as vacuum truck, tank, and drum rin..ie
from trucks, tanks and drums transporting or containing non-exempt waste.

— Crude oil treating plants and crude tank bottom reclaimers using benzene solvent, or hquuds
containing benzene as cleaning solutions. -

- Transportation pipeiines and mainline compressor stations generating waste, including waste
deposited in transportation pipeline-related pits.

Source: Federal Register, Thursday, March 29, 1990, p.11,798 - 11,877.

2. In April, 1991, EPA clarified the status of oil and tank bottom reclamation facilities:

A. Those wastes that are derived from the processing by reclaimers of only exempt wastes from
primary oil and gas field operations are also exempt from the hazardous waste requirements.
For example, wastes generated from the process of recovering crude oil from tank bottoms
are exempt because the crude storage tanks are exempt.

B. Those reclaimer wastes derived from non-exempt wastes (eg. reciamation of used motor oil,
refined product tank bottoms), or that otherwise contain material which are not uniquely
associated with or intrinsic to primary exploration and production field operations would not
be exempt. An example of such non-exempt wastes would be waste solvent generated from
the solvent cleaning of tank trucks that are used to transport oil field tank bottoms. The use
of solvent is neither unique nor intrinsic to the productioa of crude oil.

Source: EPA Office of Solid Waste and Emergency Response letter opinion dated April 2, 1991,
signed by Don R. Cla. Assistant Administrator.
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BRUCE KING POST OFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87504
ANITA LOCKWOOD (505) 827-5800
CABINET SECRETARY December 16, 1992

CERTIFIED MAIL
RETURN RECEIPT NO. P-667-241-926

Mr. Jerry Sandel, President
Basin Disposal, Inc.

P.O. Box 100

Aztec, New Mexico 87401

RE: Closure of Mud Disposal Pits
Basin Disposal, Inc.
San Juan County, New Mexico

Dear Mr. Sandel:

The New Mexico Oil Conservation Division (OCD) has received your November 6, 1992,
request to cease closure operations of the above referenced pits until April 1, 1993. Upon that
date Basin Disposal proposes to resume closure of the pits by constructing a berm around the
pits that have been closed and utilizing that area to assist in the drying and remediation of
materials from the remaining pits to be closed.

The request to cease operations until April 1, 1993 is hereby granted. In addition, the OCD
approves the construction of a bermed area to assist in closure of the remaining pits as described
above.

All modifications or alternatives to the approved closure methods must receive prior OCD
approval.

Please be advised approval of these operations does not relieve you of liability should your
operation result in actual pollution of surface or ground waters or the environment actionable
under other laws and/or regulations.




Mr. Jerry Sandel

December 16, 1992

Page 2

If you have any questions, please do not hesitate to contact me at (505) 827-5884.
Sincerely, )

7( M

Kathy M. Brown

Geologist

xc:  Denny Foust, OCD Aztec Office

0
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November 6, 1992

Mr. Roger Anderson

0il Conservation Division
310 01d Santa Fe Trail
Santa Fe, NM 87501

RE: CLOSURE OF COMMERCIAL MUD DISPOSAL PITS AT BASIN DISPOSAL'S
COMMERCIAL SURFACE WASTE DISPOSAL FACILITY.

Dear Mr. Anderson:

Basin Disposal has completed closure of 9 of:the 18 above referenced

mud pits. We are transmitting herewith a topographicé¢ map indicating

the pits that were closed, the location of the pits, and the finished
elevation of the ground after closure. This map will provide a reference
for future location of the pits, if necessary.

For purposes of this discussion, pit numbers are indicated on the
attached topographic map. The pits that have been closed are Pits 1,
4,-6, 7, 8, 10, 11, 12, and 14. The procedure that was followed varied
somewhat. Most of the material in Pit 1 was transferred to Pit 2 and
most of the material in Pit 4 was transferred to Pit 3. Pits 1 and 4
were then covered. The procedure for Pits 6, 7, 8, 10, 11, 12 and 14

was to begin filling the pits and work the-wet material to the middle.
This material was then transferred and presently the excess material

from these pits is in Pits 9 and 13. We estimate that approximately
20,000 cubic yards of dirt was moved and placed in and over the pits that
were closed. At this time we are requesting that we be allowed to cease
closure operations until April 1, 1993. At that time we will construct

a small berm around the pits that have been closed and utilize that area-
to assist in drying and remediating material from the remaining pits to
be closed. The next pits to be closéd will be Pits 2, 3, 5, 9, and 13.
Final closure of those pits will provide the working area for closure

of Pits 15 through 18.

NEW MEXICO OIL CONSERVATION DIVISION APPROVED DISPOSAL SITE
LOCATED 3 MILES NORTH OF BLOOMFIELD, NM ON WEST SIDE OF NM HWY 44
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We have applied two treatments of microbes to Pit 5 and are in process

of removing liquids from this pit for final closure.

TPH concentrations in the closed pits are as follows:

TPH Concentration in PPM

Pit. No.

10
11
12
14
Sincerely,
BASIN DISPOSAL, INC.

Luubll

Jer Sandel
Pre¥ident

cc: Mr. Denny Foust
0il Conservation Division
1000 Rio Brazos Road
Aztec, NM: 87410

JS/mh

NEW MEXICO OIL CONSERVATION DIVISION APPROVED DISPOSAL SITE
LOCATED 3 MILES NORTH OF BLOOMFIELD, NM ON WEST SIDE OF NM HWY 44

1 BXsIN DISPOS_ L, INC.
. @ “SPECIALIZING IN DISPOSAL OF PRODUCED WATER AND DRILLING MUD”

P.0.BOX 100 « AZTEC, NEW MEXICO 87410 PHONE: (505) 334-3013

Concentration

9,700
26,700
840
2,200
6,600
11,700
10,600
700

7,200
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ocpober 1 1992

, Roger Anderson, ,

. Oil Conservation Division: . .
Energy Minerals - Natural stources Dept. :
- P.O. Box 2088 . S L
Santa Fe, NM 87 04

RE OGD RU 1S 711 PERMIT MODIFICATION BASIN DISPOSAL INCORPORATED
SAN JUA COUNTY NEW MEXICO - .

) At this point we

ave tested only mud pits 7 through 14, The following table lists the total
,,petroleum hyd_ -

ca bon (TPH) concentration for pits 7 through 14

RS D
L 2,00
R SR 6,600
0 o 10,600
ST S 73,100
B R 00
13 o800
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Mr. Roga‘ Andeu.'s n

‘Qctober 1, 1992. |
- Pagétwo.

'These pits; are sub

srcantiaﬂy dry and do not have any fiee liqutds in. the pits. We are proposing

1o leave the plastic liners in place, lay the remaining dike liner over the top of the dry material

and place approxi
of the fill material

ately two feet of fill over the dry material, In order to facilitate placement
d to achievé a. sausfactory degree of compaction we are proposing to place

a geotechnical fabric over the dry material prior to the placement of the fill material. At this
time, it is our intention to place approximately two feet of fill over each of the pits and to leave
the existing perimeter dikes in place.. We will then utilize the flat area created by leveling the

requesting your p
pits

. jSmcerely yours,

. In ,
/ Ly
Lo
I‘ l,

WRichoed P. cn;neﬁ

President ;

'RPQ.J,c

-eight pits as'an area to ‘remediate materials removed from the réimaining pits as required, This
will provide an 0113:1&5 remediation area for the closing of the remaining pits, We are herewith

mission to proceed in the mannier described above for these eight pits. When

~ this procedure has been completed we wﬂl submit proposals for cloSmg the remainder of the

‘ If you have any qUestions, please feel free to contact me at your earliest convenience.
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STATE OF NEW MEXICO
ENERGY MINERAQ\la%GndeATURAL RESOURCES DEPARTMENT

3 } \J
JiL BOR REL: ¢E0 OIL CONSERVATION DIVISION
v 9AéTEC DISTRICT OFFICE
3y 00 RIO BRAZOS ROAD
BRUCE KING ' P 31 Al ANITA LOCKWOOD 10
GOVERNOR 2 f CABINET SECRETARY T e angizs ¢
CERTIFIED MAIL
RETURN RECEIPT NO. P-843-754-787
APRIL 28, 1992
BASIN DISPOSAL, INC.
Attn. David Turner
PO Box 100
Aztec, NM 87410
RE: Modification of Basin Disposal’s Commercial Surface Waste Disposal Permit to Include Commercial

Mud Disposal Pits
Dear Mr. Tumner:

As per Oil Conservation Rule 711, you must submit a modification in your existing Commercial Surface Waste
Disposal Permit to include the mud disposal pits located within the current facility. This may be done by letter
describing the requested modifications. These should include the following:

1. A verbal description of the area involved.

2. Inspection and maintenance plans for additional installations.

3. Closure plans necessary for the modifications.

4. Attachment of a plat and/or diagram of the area and installations added to the permit.
Modification of the current permit to include the mud pits is not considered a major change, therefore public notice
is not required.

As part of the application process, include a schedule and process for removing oil and other contaminants from
the existing mud disposal pits. The mud disposal pits were to have been kept oil free since their construction.

These materials are to be submitted by June 1, 1992, to the OCD Environmental Bureau P. O. Box 2088 Santa
Fe, NM 87504-2088. If you have questions concerning the requirements, feel free to contact Denny Foust at 334-
6178 or Roger Anderson at 1-827-5812 for additional clarification.

Yours truly,

\?“Q/W% /&' ol “7\‘

Denny G. Foust
Environmental Geologist

DGF:sh

XC: OCD Environmental Bureau
Operator File
. DGF File
Environmental File
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ENGINEERS ¢ SURVEYORS

Richard P. Cheney,

¢ ®
BREWER

ASSOCIATES, INC.

CLOVIS, NM ¢ (505) 763-4255

November 27, 1990

William J. LeMay, Director

0il Conservation Division

Energy Minerals and Natural Resources Dept.
P.0O. Box 2088

State Land Office Building

Santa Fe, New Mexico 87504

Re: Basin Disposal Incorporated Produced Water Disposal Facility
San Juan County, New Mexico

Dear Mr. LeMay:

Transmitted herewith is a revised report regarding Basin
Disposal holding pond. The report discusses proposed changes to
be made in operating the above referenced facility. I believe

that the report justifies the request for modification of your
order of June 29, 1990 limiting the maximum operating depth to
six feet. We would appreciate a review of this document at your
earliest convenience and if you or your staff have questions
regarding the proposed operational changes, please feel free to
contact us any time.

Sincerely yours,

BRE SSOCIATES, INC.

P.s. RECEIVED

President D
8199
RPCNc  89004/L9-90 NOV 2 .

ONSERVATION DIV.
on¢ SANTA FE

~\\%4\\‘\‘\‘§\7\~\\
Pholys %
(PaV\A %&L

1 190

/

P O.BOX 2079 « FARMINGTON, NM 67499 e« (505) 327-3303

Richard P. Cheney, PE., L.S. George T. Walters, PL.S. Robert A. Echols, Jr,, PE.
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BASIN DISPOSAL
PRODUCED WATER POND

INTRODUCTION

This study was initiated at the request of Basin Disposal. The
purpose of the study is to determine whether or not operating
conditions at the facility are conducive +to preventing the
formation of hydrogen sulfide in the facultative lagoon used for
containment of produced water from o0il field production.
Approximately 1 year ago it was determined +that the wuse of a
facultative lagoon, mechanically aerated, would be more
appropriate for this application than a completely mixed lagoon.
It was feared that the mechanical mixing required for a complete
mix system would produce velocities that could possibly damage
the liner of the lagoon. In a facultative lagoon power is
required only to create turbulence levels that are sufficient to
disperse oxygen throughout the 1liquid phase. The bulk of the
solids then are not maintained in suspension but settled to the
bottom of the lagoon where they are decomposed anaerobically.
Therefore, aerator design for facultative lagoons 1is based only

on oxygen requirements with no consideration given to mixing. If
sufficient oxygen 1is supplied and properly dispersed, there
should be no odor from the lagoon. It was initially assumed

that the biochemical oxygen demand of the system would be
approximately equal to that of strong domestic sewage. 225 mg/l
BOD was used for the initial design. Calculations indicated that
if sufficient power was applied to assure oxygen dispersion,
enough oxygen would be generated to supply the demand.

There are essentially three obstacles preventing the development
of a rational procedure for the design of facultative lagoons.
These are 1) the relatively long period required to obtain steady

state conditions. 2) the feed back of soluble BOD to the
aerobic layer as a result of anaerobic fermentation. 3)
difficulty in estimating the biomass concentration under

aeration. Because of these problems any design procedure will
lack a firm theoretical base. A facultative lagoon is similar to

.a facultative pond. In a facultative lagoon oxygen is provided

through the action of a mechanical aeration system, whereas
photosynthesis is the major source of oxygen for a facultative
pond. Because of the similarities between the two systems, it is
felt that similar design procedures are applicable. As a result
Eckenfelder et al. (1972) recommended oxygen requirement be
computed from the relationship D 0z = (8.34) FQ (So -Se). These
factors are described in the <calculations section of this
report. According the Mckinney et al. (1971) oxygen
requirements may be computed on the basis of 1.5 pounds of oxygen
per pound BOD applied to the system.

Page 1
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The difficulty in developing a rational solution for this
particular situation is further compounded by the irregular
frequencies of adding loadings to the system. Our calculations
are presented in the following calculations section of this
report.

CALCULATIONS

As previously stated it was assumed that the biological loading
aprlied to the system would be approximately equal to that
loading imposed by strong domestic sewage. On August 20, 1990 a
truck containing a typical 1load of waste was sampled and tested
for biological oxygen demand, sulfide as H2S, total dissolved
solids and chemical oxygen demand. The result of that test
indicated a biological oxygen demand of 380 mg/l. We have used
380 mg/1 as the demand imposed in the following calculations:

OXYGEN REQUIRED CALCULATIONS

DO2 = Oxygen Required Se = Influent BOD
Q = Flow in mg Se = Effluent BOD
F = Soluble BOD Feedback

Factor 1.4 Summer
0.9 Winter

ACTUAL MEASURED CONDITIONS

Assume 5 day BOD to be 70% of ultimate.

Use BODs applied of 380 mg/1
BODy = 543 mg/1

Use 85% removal

Remaining BODs 57 mg/l

Remaining BODu 81 mg/1
DOz = (8.33) FQ (So - Se)

Ds 02

(8.33) (1.4) (.128) (543 - 81) = 690 /

DvO2z = 8.33 (0.9 (.128) (543 - 81) = 443

Page 2




ORIGINAL ASSUMED CONDITIONS

Calculations @ 225 mgl BOD

DsO2 = 8.34 (1.4) (.13) (321 - 48)

Dw O2

Power Required

Use 16 hp

0z Produced

8.34 (0.9) (.13) (321 - 48)

4144

it

298#

= 3.7mg x4 = 14.8 hp

16 (24) (1.5) 576#/Day

FIELD TRANSFER RATE CALCULATIONS

Jan, Feb, Nov,

Dec, Mar

RECORDED TEMPERATURES

450
35
. 36
33
38
44
42
38
36
38

39.0°
40 C

April May Sept, Oct
590 710
58 66
62 60
59 56
65 54
65 61°
56
65
59
67
65
61
62°
17°C

FTR = _CWTR [(CS X BETA) - CR}(1.024)T-20 ALPHA

WHERE: CWTR
T

CS

BETA

CR

ALPHA

FTR

9,09
/

Clean Water Transfer Rate
Temperature at Design Conditions oC

June
July, Aug

680
66
69
68
72

70
71

72
72
66
69
74
78
81
83
720
22°C

Saturation Concentration 0Oz at Design Condltlons

Saturation Correction Coefficient
Residual do to be Maintained

02 Transfer Rate Coefficient
Field Design Transfer Rate
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FIELD TRANSFER RATES AT
VARIOUS AVERAGE TEMPERATURES

40 FTR = 3 [10.45 (.95) - 21 ( 1.024)%-20 (0.85)
' 9.09
40C FTR = 1.52 ' lbs./Day = 1.52 (16) (29) = 584#%
17°C FTR = 3 [7.7 (.95) - 21 (1.024)17.20 (,85)
9.09
FTR = 1.39 lbs./Day = 1.39 (16) (24) = 534#%
220C FTR = 3 [6.96 (.95) - 2] (1.024)22.20 (.,85)
9.09
FTR = 1.36 lbs./Day = 1.36 (16) (24) = 5224
28°C *FTR = 3 [6.23 (.95) - 21 (1.024)28_.20 (,85)
9.09
FTR = 1.33 lbs./Day = 1.33 (16) (24) = 511#
* Highest Measured Temperature

In "Process Design Techniques for Industrial Waste Treatment”,
Eckenfelder and others state "In the facultative Lagoon the power
level is checked to ensure that sufficient mixing is provided to
distribute oxygen throughout the liquid layer. The minimum power
level should be 4hp per mg". As can be seen from the
calculations at the 10 foot level the existing hp per mg is 4.3.
This implies that the hp required is then a function of the
biological oxygen demand applied to the system rather than the
depth of the pond.

Existing Hp/mg = 16/3.7 = 4.3

CHEMICAL ADDITIVES AND H2S

The calculations indicate that there maybe insufficient oxygen
during summer months to provide treatment in the holding pond.
In fact, there was some indication that during the summer of 1990
during an unusually extended warm period, hydrogen sulfide
production occurred.
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Conditions such as these will occur over a very limited period
of time 1in this geographical area due to the cool night time
temperatures, high evaporation rates and the cooling developed by
the use of the mechanical aerators.

The operator has attempted to control the production of hydrogen
sulfide utilizing a sodium chlorite solution that theoretically
has a 39 percent available chlorine. The use of this
conventional type of <chlorination of sulfide waters, almost
invariably results in the formation of free colloidal sulfur.
This has in fact taken place and a large percentage of the dark
sludge on the bottom of the treatment basin is in fact free
sulfur. Further treatment of this free sulfur is then necessary.
Unless it is removed it will cause numerous problems, including
the reformation of sulfide. The inability of chlorine to oxidize
sulfide to sulfate in a simple direct manner mandates the use of
a more efficient oxidizer and biocide.

Basin Disposal proposes to install a chlorine dioxide generator
at the disposal facility. Chlorine dioxide is a multipurpose
oxidant/biocide and possesses numerous unique properties. Among
these are its capability to wundergo 5 valence changes, its
superiority to chlorine as a biocide by virtue of its
independence of pH, it proven ability to destroy the phenol ring
and it is a selective oxidant, which does not react with many
petroleum containing compounds. We have attached as Exhibit A
to this report a paper presented to the American Society for
Testing Materials Second Symposium on Water for Subsurface
Injection in January , 1980. The report is titled "Treatment Of
Sulfide Bearing Waters With Chlorine Dioxide Circumvents
Formation Of Free Colloidal Sulfur”.

After extensive research into the perceived problems at Basin
Disposal, It is our opinion that the formation of free colloidal
sulfur was the major contributor to the formation of sulfides and
odor at the Basin Disposal Facility.

Basin Disposal is proposing to install a chlorine dioxide
generator capable of generating approximately 300 pounds of
chlorine dioxide daily. This capacity was selected based on the
following calculated requirements. Assuming a maximum
concentration of sulfides of 10 ppm.

Chlorine Dioxide Requirements

Minimum Applied to each truck 0.25 lbs x 50 - 12.5 1lbs.
Assumed 10 ppm sulfides

50 trucks/da x (3200 gal/trucks 8.33)1 (4) (10) = 13.3 1lbs.
1,000,000
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Total chlorine dioxide requirements = 25.8 lbs/day

We are assuming that the 50 trucks could discharge within an 8
hour period rather than being dispersed evenly throughout the
day. Therefore, approximately 26 pounds of chlorine dioxide
required daily would have to be generated in 8 hours. This means
that the actual required capacity of the unit must be 78 pounds
per day.

Basin Disposal currently has a recirculation pump capable of
moving in excess of 1,000 gpm. This pump has been utilized to
provide additional aeration and injection of "sodium chlorite
through a nozzle spray system. We propose to pull a slip stream
from the recirculation flow, inject the chlorine dioxide into the
slip stream and then utilize the aeration nozzles for
reintroduction of the chlorine dioxide to the holding basin. We
also propose to install an additional line to inject the chlorine
dioxide bearing recirculation water in at least 4 different

locations in the basin. Slip streams will also be provided to
inject chlorine dioxide as trucks are unloading and to inject
chlorine dioxide into the subsurface injection well. The
function of the existing mechanical aerators will then become
primarily a mixing function in conjunction with the

recirculation pump. We believe that existing research and data
indicate elimination of odors at. the facility if chlorine dioxide
is applied at the proper rate and quantity and if +the chlorine
dioxide is thoroughly mixed with the holding pond contents.

As previously stated we believe that the generation of odors is
more a function of the load applied to the system rather than the
depth of the pond itself. We believe that the attached data
indicates that there is sufficient horse power to disperse the
oxidant throughout the liquid phase of the pond but still protect
the integrity of the pond lining. We are therefore recommending
the installation of the previously discussed chlorine dioxide
generation facility and we are further recommending that the
established pond operating level be increased to 10 feet in order
to more efficiently utilize the pond volume reduce the exposed
area of the lining and to assist in providing disposal services
required in the area.

CONCLUSIONS /

Research and tests at the facility indicate that the addition of
chlorine by the use of sodium chlorite and oxygen through the
utilization of surface aeration has created a free sulfur
precipitate that has settled to the bottom of the holding basin
along with other solids in the waste waters. The holding basin
was designed to act as a facultative lagoon system. That is, it
was intended to be anaerobic on the bottom and aerobic on the
top.
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It was felt that the power required to provide a complete mix
system would pose a hazard to the pond lining material. As shown
in previous calculations, the odors that have been generated at
the system are more likely the result of biological overloading
rather than the operating depth of the system.. Action by
anaerobic bacteria in the bottom of the pond reform the free
sulfur to hydrogen sulfide. This activity can be reduced or
eliminated by reducing the biological loading or by oxidizing it
in a manner that drives the sulfide reactions to completion.
This can best be done by the addition of chlorine dioxide.

Chlorine dioxide 1is an effective EPA registered biocide and
oxidant that is approved for o0il field use by the United States
Environmental Protection Agency. It is toxic to aerobic,
anaerobic and facultative bacteria. It is effective over a wide
pH range and resists the development of biocide tolerance in
organisms eliminating the need for multiple chemicals. Chlorine
dioxide after meeting the treating fluids oxidation demands kills
all types of bacteria with an additional 2 to 3 parts per million
chemical residual at 1 to 2 minutes of contact time. Chlorine
dioxide will also destroy bacterial slime structures that cover
and bind bacteria to surfaces. The addition of chlorine dioxide
will also lower biological oxygen demand, chemical oxygen demand
and total oxygen demand.

It is our opinion that the installation of a chlorine dioxide
generator capable of generating approximately 300 pounds of
chlorine dioxide daily will allow the Basin facility to operate
at a 10 foot depth. It is also our opinion that the addition of
chlorine dioxide will further enhance the operation of the
facility by improving oil removal prior to entering the holding
basin and by lowering the operating pressure on the injection
well. It is also our opinion that by operating the pond at a 10
foot level the life of the liner will be enhanced because a
smaller portion of the liner will be exposed to the elements.

In summary our conclusions and recommendations are as follows:

1. Install a chlorine dioxide generator capable of producing
300 pounds of chlorine dioxide per day.

2, Continue to operate the aeration and recirculation systems
to provide mixing. /

3. Provide slip streams for addition of chlorine dioxide to
incoming trucks and to the injection well stream.

4. Operate the pond at the 10 foot level +to maintain maximum
protection for the pond liner.
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12 Coleulatz oxyqen transtar etficiency of serators |
The axygen wansfer efficiency for Basin 1 is caiculated the ame ay shawn 'i',
inStep 13 for Jasin I \‘|
13 Compute horyepower requirements . ‘
Using the mathods snawn in Steo 14 for 3asin 1, . i

14, Chack power igvel E

In the facuitative lazoon, the power javal is cnackad to ensure that sufficient

3
mixing is provided 2 distribus oaxygen througnout the liquid ayer. The

minimum sewsr level shou'd be 4 ha/mil gal,
Power Lavet = ho/volume
If $he power jevel is significanily less than 4 np/mil zal, then 4 hp/mil gal
shouid e used. If the o requiremenss ar2 significandy different from the
assumed Rpin Step 4 for Basin 1], a new detaniion time must be assumed in o

Step 1 for Basin 11 and the tamperature of the oasin recaleulated, etc. Thys, ‘
a trial and 2crar procedure is again required.

Caleulation of Sludge Production and Accumulation Based Upon the Maximum L
Influent BOD

1. Calculate the excess biological volatile sludge production _ i
Using Equation 6-12: i
' AX, = a5-bvX, '
2 Determing influent SS and VSS to the ba.m and assume effluent SS and
VSS from the basin
Influent SS and VS3 are equal o effluent SS and VSS from Basin |,
Effluent SS and VSS from Basin tl are usually 50-100 mg/l,
3 Calculate S and VSS deposition, Q, '
Non-Volatile §5 Deposition = {influent $S.infiuent VSS) (days/month)-
(effluent SS-eifluent VSS) (days/manth) b
VSS Deposition = Xgy = Xgy 2 (influent VSS) (days/month) - !
{effluent VS5) (days/month)
where:
: $S, VSS deaosition = Ib/month
‘ S8, Vs$ = |b/day
4, Coleulate rate of volatile suspended solids degmc‘anan Dy
' Using Equation 6-14: !
W /W, = ¢=Oxte ;
. In {(W,/W,) J
5Dy -—-J-—-—“
99
. -
R MEA R MG ,“T\f;.ﬁ-.,e\.m.ﬂ"q‘
NPy R s A e ‘ '
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e n e ——— —

—— = e =

s A gop st —— S ey o
T S A T ‘______.‘:
| Page 9 _ , .

S . s AP St w—— = "




.jfﬂl
‘Ilmen .3

1

. o . o . . s  eneadd N

1

-_h-

2506 West Main Street

Intec-Mountain _ Farmington, New Mexico 87401
Laboratories. Inc. : Tel. 505) 3264737
CLIENT: Basin Disposal DATS REPORTED: 08/29,/90
ID: ruck
SITS: Marathon Blck 4-1 DATE RECEIVED: 08/20/90
LA3 NO:

F4783 DATE COLLECTED: 08/20/90

Total dissolved solids (180), mg/l.. 41200

Sulfide as H2S, mg/l.......ccuenn 1,08
Biological oxygen demand, mg/l...... 380
Chemical oxygen demand, mg/l........ 25490

C A AN

C. Neal Schaeffer
Lab Director
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. Geoscience Consultants.d.

500 Copper Avenue NW. Suite 200
Albuquerque, New Mexico 37102
{505) 842-0001 FAX 505) 842-0595

September 14, 199%)

Mr. Richard Cheney

Brewer Associates, Incorporated
909 W. Apache

Farmington, New Mexico

RE: POND CALCULATIONS
FILE: BREWER ASSOCIATES
Dear Mr. Cheney:

This letter transmits the results of calculations performed by Geoscience Consultants, Ltd. (GCL)
during early September, 1990. The calculations were intended to determine the magnitude of
oxygen required to reduce biochemical oxygen demand (BOD) in waste water within a lagoon near
Farmington, New Mexico. The lagoon contains "produced water” related to petroleum-production
activities. This study was engendered by detection of objectionable odors, indicative of hydrogen
sulfide (H,S), in the lagoon area.

Compositional data, hydraulic loading, and pond dimensions used in this study and cited below or
in the enclosure were obtained during telephone conversations with Brewer Associates; the results
were not, thercfore, directly obtained by GCL or by its representatives. For this reason, GCL
cannot certify the accuracy of the data or of calculations performed using them.

Influent waste waters at this location contain sulfur in an oxidized (sulfate) form ([SO,*] = 595
mg/L). Production of H,S in this water would, therefore, require reduction of sulfur present in
the sulfate anion (+6 valence state) to sulfide (-2 valence state). This rcaction occurs in watcrs
characterized by low or negative redox levels (figure 1).  Prevention of such reducing conditions
in the lagoon waters will, therefore prevent reduction of sulfur and consequent production of H,S.

Oxidizing conditions may be retained in these waters by reduction of BOD. Calculations performed
during this study indicate that BOD-reductions in excess of 90 percent may occur within the
lagoons if additional oxygen is added to the waste waters. /These calculations are summarized
below and were performed using commonly accepted methods of waste water treatment cvaluation
(Mctcalf and Eddy, 1979).
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Mr. Richard Chency
Scptember 14, 199%)
Page 2

The hydraulic residence time (RT) for waste waters within the lagoon is integral to this analysis
(see page 1 of enclosure). Pond volume was calculated assuming that the sides of the lagoon slope
smoothly from the side water mark to the lagoon tloor. Forty truck-loads, cach containing 3200
gallons of waste water, are delivered to the pond each day (R. Cheney, personal communication,
1990). The calculated hydraulic residence time for waste water in this lagoon is 37.757 days.

It additional O, is added to the lagoon, attenuation of BOD may, as noted above, be in excess of
90 percent.  These caleulations (shown on page 2 of the enclosure) are based on values of the
BOD-removal rate constant, a kinetic parameter, listed in Metcalf and Eddy (1979). The values
reflect the maximum and minimum of the reported range for BOD-reduction in activated shidee
(sanitary sewage). It should be noted, however, that sanitary sewage is more readily biodegraded
than are petroleum-related waste strcams.  For this reason, the minimum value for the BOD-
removal rate coastant (0.23) may be more representative than higher values of the conditions that
prevail within the lagoon. Exact calculations would require that kinetic parameters for this waste
stream be obtained empirically using a bench-scale pilot study.

Production of biological solids in the lagoon was estimated during this study. Appropriate data and
calculations are shown on page 3 of the enclosure. Production of biological solids was estimated
using ranges for yield and growth constants listed in Metcalf and Eddy (1979). These values apply
to sanitary sewers and their applicability to petroleum-relatcd waste streams is uncertain. As noted
above, exact calculations would require that a bench-scale pilot study be conducted for this waste
stream.

Oxyzen-addition calculations are shown on page 4 of the enclosure. Minimum and maximum values
for this parameter fall within a narrow range (251.66 Kg/day to 257.69 Kg/day). If the assumptions
listed above are valid, addition of approximately 260 Kg of O, per day to the lagoon will achieve
significant reduction of BOD and prevent occurrence of anacrobic (reducing) conditions in the
pond waters. At the altitude of Farmington, this quantity corresponds to approximately 28 cubic
fcet of air per minute. Maintenance of oxidizing conditions in this watcr will prevent formation
of H.S.

If you have any questions regarding these calculations, plc.asc call me at your convenience at (505)

842-0001.

Smcudy,
SCIENCE CONSULTA TS, LTD.

A

Paul O. Ebuily
Geochemist

POE/0S02/BLULAGOO.LTR

Enclosure
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CALCULATE HYDRAULIC RESIDENCE TIME (R

POND SURFACE AREA POND BOTTOM AREA
(SQUARE METERS) (SQUARE METERS)
6001.536 3381.671
‘ POND VOLUME rFLOW
CUBIC METERS CUBIC METERS /DAY
18292.683 484.480
RT = 31757 DAYS

POND DEPTH
(METERS)

3.048
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BOD REMOVAL FOR A SINGLE AERATED LAGON

EFFLUENT BOD = (INFLUENT BOD) /

(1 + REMOVAL RATE CONSTANT * RT)

. WHERE - INFLUENT BOD = 400 mg/L

REMOVAL RATT, CONSTANT MINIMUM = 0.25
REMOVAL RATE CONSTANT MAXIMUM = 1.0

RATE CONSTANTS FROM METCALF AND EDDY (1979)
RT IS GIVEN ABOVE

MAX EFFLUENT BOD = ) S 90.421 % REMOVAL

MIN EFFLUENT BOD = 10.321 97420 % REMOVAL

" Page 16
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ESTIMATE BIOLOGICAL SOLIDS
CONCENTRATION (BSC)
BSC

WHERE

MAX BS

MIN BS

«-.l l l ...l l l ..l l al l ' 4 l
\ e _ o . o R . ' i

(Y * (INFLUENT BOD - EFFLUENT BOD))/
(1 4 Kd*RT)

Y = YIELD CONSTANT (0.4 TO 0.8 FOR SANITARY SEWAGE)
INFLULNT BOD 1S GIVEN ABOVE

EFLUENT BOD 1S GIVEN ABOVE

Kd = GROWT1] CONSTANT (0.04 TO 0.075 FOR SANITARY SEWAGEL)
RT IS GIVEN ABOVE

CONSTANTS FROM METCALF AND EDDY (1979)

124.186 MG/L

37.756 MG/L

,Pavge 17’
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CALCULATE OXYGEN REQUIREMENT

02

. ~ WHERE

MAX O2

MIN 02

- (FLOW * (INFLUENT BOD -EFFLUENT BOD)
*(1Kg/1000g)/l)-1.42° Px

FLOW IS GIVEN ABOVE

INFLUENT BOD IS GIVEN ABOVE

EFFLUENT BOD MINIMUM AND MAXIMUM ARE
GIVEN ABOVE

f (CONVERSION OF BODS TO BODL) = 0.68

Px = QUANTITY OF BIOLOGICAL SOLIDS

WASTED PER DAY
- 251.660 Kg/DAY
= 257.689 Kg/DAY

]
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AMERICAN SOCIETY FOR TESTING MATERIALS
SECOND SYMPOSIUM ON WATER FOR SUB-SURFACE INJECTION
FORT LAUDERDALE, FLORIDA

 JANUARY 28-29, 1980

TREATMENT OF SULFIDE-BEARING WATERS WITH CHLORINE DIOXIDE

CIRCUMVENTS FORMATION OF FREE COLLOIDAL SULFUR.l

CARROLL I. SMECK, WESTERN REGIONAL TECHNICAL CO-ORDINATOR

OLIN WATER SERVICES
3312 LONG BEACH AVENUE, EAST
LOS ANGELES, CALIFORNIAZA 90058

Attachment A
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ABSTRACT

Conventional chlorination of sulfide waters almost invariably results
in the formation of free colloidal sulfur. Further tfeatment is then
necessary since unless removed the sulfur will cause numerous problems,
e.g., fouling of piping, plugging of well formations, and reformation

of sulfides.

A process of treating waters containing undesirable sulfides with
chiorine dioxide has been developed. This involves the addition of
chlorine dioxide in specified aﬁounts and at specified>rates. Under
these specific conditions sulfides are instantaneously oxidized to
sulfates and the formation of free colloidal sulfurwsimultaneously

avoided.

The process is particularly useful for treating water which is or
will be contaminated with petroleum oil containing undesirable sulfides,
e.g., water-petroleum oil mixtures containing sulfate reducing

bacteria.

This paper describes the specific conditions and techniques necessary
for the successful application of the process. It also describes
the generation of chlorine dioxide on site with the DIOXOLIN®

generator.
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INTRODUCTION .

The sub-surface injection of water has been extensively employed
by the petroleum industry for many years. This has involved water-
flooding operations in the secondary recovery of oil and the disposal

of waste water.

A major problem that exists in some of the injection operations is
the contamination of the water with sulfides and sulfate-reducing
bacteria. Such waters are extremely corrosive and greatly decrease
the life of the metal components in a system such as well casings.
Of greater significance is the plugging of well formations by the

iron sulfide that is formed in the corrosion reaction.

Some o0il fields were free of these troublesome and costly contaminants
prior to the initiation of waterflooding. One explanation for the
influx of sulfate-reducing bacteria and the hydrogen sulfide produced
by them involves the blending of surface or well waters with the
brines co-produced with the oil®, Although these bacteria oftén exist
in o0il reservoirs, the brines associated with the oil are not conducive
to their growth. This is probably because of the low sulfate and
extremely high chloride or mineral content of the brines. However,
when the;brines are mixed with surface or well waters céntaining an
appreciable sulfate content, the increase in sulfate and the dilution
of the brines provide:a suitable growth environment for the sulfate

reducers.
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Various appfoaches have been taken to attack the problem yet no

simple one step solution has been found that simultaneously combats

both the corrosive hydrogen sulfide and the sulfate-reducing bacteria.
One attempt has been tﬁé use of chlorine because of its oxidizing

and biocidal capabilities. However, as will be briefly discussed

-in this paper, the reactions between it and hydrogen sulfide are
extremely complex and chlorine does not effect a simple direct oxidation
of sulfides to the sulfate form. Instead, free colloidal sulfur

is formed and unless removed by further treatment will cause many

problems. These include the plugging of well formations, fouling

of piping, and the possible reformation of sulfides.

The inability of chlorine to oxidize sulfides to sulfates in a simple

direct manner created interest as to the capability of chlorine

dioxide to effect such a reaction. In other words, was chlorine
dioxide capable of instantaneously oxidizing sulfides to sulfates

without the formation of free colloidal sulfur?

Chlorine dioxide is a multi-purpose oxidant/biocide and possesses

unigque properties?. Amoﬁg these are its capability to undergo five
valence changes, its superiority to chlorine as a biocide by virtue
of its independence of pH, its proven ability to destroy the phenol
ring, and that it is a selective of&dant which does not reactvwith

many petroleum containing compounds
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These properties prqvided the credentials for the investigation
as to its reactions with sulfides that are related in this paper
and confirm the ability of chlorine dioxide, if pfoperly~appLied,

to resolve a most costly problem.
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REACTIONS OF SULFIDES AND CHLORINE

Aqueousisolutions of inorganic sulfides are pH dependent and the

following equilibrium as represented by hydrogen sulfide exists.

1)  H,S N gy 4+ gF ———— 8 g% 4 g gt
< <

As shown in figure 1, below a pH value of 6.0, undissociaﬁed
hydrogen sulfide comprises practically 100% of the total dissolved
sulfides. At around pH 7.0 hydrogen sulfide and the hydrosulfide
ion, SH™ are preéent in about equal amounts. Between pH values of

about 8.5 to‘12.0 the dissolved sulfides exist about 100% as the

hydrosulfide ion.

"} According to White®’ two basic reactions occur between hydrogen

sulfide and chlorine.

2) HzS + CL ————> 2 HC1 + §
3) H2S + 4 Cl, + 4H;0 —————— 8HC1 + H,S04
Equation 2 shows that 2.1 parts of chlorine are required to react

with 1.0 parts of hydrogen sulfide and that free sulfur is formed.

Equation 3 indicates that 8.4 parts of chlorine are needed per 1.0
parts of hydrogen sulfide to COmpleteiy oxidize it to the sulfate

form.

However, White® further states that even if chlorine is added in

excess of the stoichiometric amount indicated in equation 3, that
not all of the sulfide will be oxidized to sulfate and that free

',) colloidal sulfur is formed. That has been substantiated in experi-
ments preformed by this author and are described in the experimental

section of this paper.

v = YT = FE, i . =

POt
¢
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Figure 1 - Effect of pH on hydrogen sulfide - sulfide equilibrium
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The oxidation of the alkali sulfides is not simple and direct as
related by Choppin and Faulkenberry®. They maintain that in addition
to sulfates and free sulfur, other reaction products may be poly-
sulfides, éulfite, and thiosulfate. Moreover, that polysulfides

under anaerobic conditions may again revert to hydrogen sulfide. 1

As stated in the introductory remarks of this paper, the chemistry
of the reactions of sulfides and chlorine are very complex. There-
fore, it is to be expected that opinions vary as to the specific
reactions that occur. However, it seems to be conclusive that when
sulfide-bearing waters are treated with chlorine, free colloidal

sulfur is formed.

It appears from the literature’,6 that complete removal of hydrogen
sulfide with the use of chlorine can best be accomplished by first
oxidizing it with chlorine; then converting the resulting. free
colloidal sulfur and polysulfides to thiosulfate with metabisulfite
or sulfur dioxide;_énd then rechlorinating to convert the thiosulfate
to tetrathionate. The tetrathionate then will within a short time

convert to the sulfate.

This is a rather involved and indirect method to convert sulfides
to sulfates and is not particularly well suited for oil field

g /
operations involving the sub-surface injection of water.
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EXPERIMENTS INVOLVING SULFIDES AND CHLORINE DIOXIDE
Standard Solutions and Analytical Methods Employed

Standardized solutions containing 1000 ppm of chlorine dioxide and
1000 ppm of sulfide (S=) using sodium sulfide were used in all tests.
The appropriate volumes of each weré added to deionized water to
give the desired concentrations in a final volume of 500 ml. of

solution in the number of seconds specified.

Chlorine dioxide residuals were determined by a modification of the
Hach DPD Method for free chlorine about 20 seconds after its addition.
Sulfide residuals were determined by the Hach Colorimetric Method or
qualitatively by the presence of odor after about one minute. Visual
observations to detect the presence of free colloidal sulfur as re-
presented by clearness, haziness, or cloudiness of the test solution

were also made at varying periods of time.
Scope of Experiments

The experiments were divided into four categories:
1) Criticality of the amount of chlorine dioxide required based
on the amount of sulfide present, i.e., the ratio of Cl0,; to

S_. (Table Y

2) Criticality of the rate of addition of chlorine dioxide.
(Table 2)
3) The effect of pH levels on the formation of free colloidal

sulfur at varying ratios of chlorine dioxide to sulfide and

rates of addition. (Table 3)
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Scope of Experiments (Continued)

4) Treatment of identical sulfide solutions with chlorine and
chlorine dioxide, respectively, to observe avoidance or formation

of free colloidal sulfur.
Category 1 Tests (Table 1)

The stoichiometric ratio of chlorine dioxide to hydrogen sulfide

was assumed to be 3.18 based on the eqﬁatioﬁ,

4) 5 H,S + 8 C10. + 4 H,0 ————»—8 HC1 + 5 H,;S50,

Solutions containing 40 ppm as S~ were used and the chlorine dioxide
was added within a two second period. The amounts added correspond
to ratios of 2.0, 2.5, 3.0, 3.25, and 3.5 parts of chlorine dioxide

to 1 part of sulfide
Category Two Tests (Table 2)

Solutions containing 40 ppm as S~ in de-ionized water were again
used in these tests. Ratios of 3.0 and 3.25 parts chlorine dioxide
to 1 part sulfide were added to the solutions over time periods of

2, 5, 8 to 9, and 14 - to 15 seconds.
Category Three .Tests (Table 3)

Buffered de-ionized water of specific pH values and containing either
15 ppm or 40 ppm of sulfide were employed.  The chlorine dioxide
solution was adjusted to a pH of 10 prior to its addition. The
buffered sulfide solutions varied from pH 6.2 through 1110 and the
ratios of chlorine didxide to sulfide as well aé the raﬁe of chlorine

dioxide addition were varied at random as shown in Table 3
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Category Four Tests

Two beakers of tap water each containing 10 ppm of sulfide were
treated with chlofine and chlorine dioxide, respectively. While
stirring the water, chlorlne equivalent to 100 ppm (a 10:1 ratio)

was added in two seconds to one beaker and chlorine dioxide equivalent
to 40 ppm (a 4:1 ratio) was added in the same manner to the second
beaker. The treated waters were then set aside and observed for the

formation or absence of free colloidal sulfur.

The test was repeated at an oil refinery research laboratory using
0il contaminated refinery waste Qater that had been inocculated with
10 ppm of sulfide. High turbidity of the untreated waste water
indicated tﬁat it woula be difficult to observe any increase in
turbidity that could be attributed to free sulfur. Nonetheless,

100 ppm of chlorine and only 40 pom of chlorine dioxide, respectively,

were added as in the test with the tap water.

These tests were again repeated using filtered oil-contaminated

water to eliminate much of the turbidity. Equal volumes of the filtered

water were inocculated with 40 ppm of sulfide. Chlorine and chlorine

dioxide were added in the same manner as before but this time 400

ppm of chlorine and 160 ppm of chlorine dioxide were required to give _/

the previous ratios of 10:1 and 4:1, respectively.
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EXPERIMENTAL RESULTS

Category 1 Tests - Ratioc of Chlorine Dioxide to Sulfide (Table 1)

At ratios of 2.0 and 2.5 parts of chlorine dioxide to sulfide, the
formation of free colloidal sulfur was very apparent due to the
cloudiness of the water. At ratios above 2.7 or so, apparent re-
tardation of free sulfur occurs. At ratio above about 3.0,
particularly 3.25,‘apparent retardation and évoidance of free sulfur

formation occurs.

Category 2 Test - Rate of Addition of Chlorine Dioxide (Table 2)

- When a ratio of 3.25 parts of chlorine dioxide per part sulfide is

used, apparent avoidance of free sulfur formation occurs at a period
of aédition as high as 9 seconds. This is a rate of addition of
about 0.36 parts of chlorihe dioxide per second per part of sulfide.
It appears that rates of addition of desirably 0.4 parts chlorine
dioxide per second per part sulfide and preferably about 0.5 parts
tend to substantially retard or prevent the formation of free

colloidal sulfur.

Category 3 Tests - Effect of pH Level, Varying Ratios, and Varying

/

Rates of Addition (Table 3)

Tests indicate that at pH levels of about 9.0 to 11.0 there is
apparently no criticality as to the ratio of chlorine dioxide to

sulfide or the rate of'addition because no free sulfur was forméd.
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Category 3 Tests - Effect of pH Level, Varying Ratios, and Varying

Rates of Addition (Table 3) (Continued)

At pH's of about 7.0 or so, higher amounts of chlorine dioxide per
part sulfide, e.g., above 3.5 to 4.0 might be required. A level
of 4 parts of chlorine dioxide per part of sulfide apparently

eliminates the free sulfur at about a pH of 6.7 to 7.0.

Category 4 Tests - Identical Sulfide Solutions Treated With Chlorine

and Chlorine Dioxide

The beakers of tap water containing 10 ppm sulfide and treated with
100 ppm chlorine and 40 ppm chlorine dioxide, resbectively, were
both quite clear after standing one minute. However, within three
minutes the chlorine treated water developed a cloudiness believed
due to free colloidal sulfur. On the other hand, the water treated
with chlorine dioxide was perfectly clear and still possessed this

state of clarity when the test was concluded, some 45 minutes later.

The rather turbid oil-contaminated water containing 10 ppm sulfide
was also treated with 100 ppm chlorine and 40 ppm chlorine dioxide,
respectively, and allowed to stand for lOfminutesvto assume a more
quiescent state. It was apparent that the chlorine treated water
possessedlconsiderably more turbidity than the portion that had been

treated with chlorine dioxide. /

In the test using filtered oil-contaminated water containing 40
ppm sulfide and treated with 400 ppm chlorine and 160 ppm chlorine
dioxide, respectively, the chlorine treated water almost instantaneously

developed an intense cloudiness. However, the chlorine dioxide
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Category 4 Tests - Identical Sulfide Solutions Treated With Chlorine

and Chlorine Dioxide (Continued)

treated water remained perfectly clear. A sulfide test performed
by the o0il refinery laboratory some 10 minutes later showed no

residual sulfides.
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FIELD EVALUATION OF EXPERIMENTAL RESULTS

.

This involved an oil field waste water disposal well. The waste
water was contaminated with about 15 ppm of sulfides and often had

a standard plate count of two million organisms per ml. These

consisted of both aerobic and anaerobic bacteria including sulfate-
reducing bacteria. A variety of non-oxidizing microbiocides had

been employed but they were costly and did not always give acceptable
results. The use of chlorine was attemped but soon discontinued
because its reaction with the sulfides produced free colloidal sulfur

that further plugged the receiving formation.

e

A solution of chlorine dioxide containing 2500 ppm was injected at

N H
oepaot
.

a rate of 25 gpm into the waste water flow of about 1000 gpm.
Based on 15 ppm of sulfide in the water this was a calculated ratio

of about 4 parts of chlorine dioxide to 1 part of sulfide.

The waste water was sampled downstream of the chlorine dioxide
injecticn point. A carbon disulfide extraction technique showed

no presence of free colloidal sulfur and the sulfides were found

to be less than 0.1 ppm. Standard plate counts dropped from about
1,500,000 organisms per ml. to only 30,000 per ml. Of even gréater

significance is that the rate of injectivity almost doubled during

™

the application of chlorine dioxide.

It was concluded that not only had chlorine dioxide proven to be an

effective microbiocide but simultaneously had oxidized the sulfides

A
Y .

to sulfates without the formation of free colloidal sulfur.
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CONCLUSIONS

The oxidation of undesirable éulfides in water to the sulfate state
without the formation of free colloidal sulfur can be accomplished
with chlorine dioxide. However, this requires the addition of
chlorine dioxide in specific amounts and at specific rates of
addition. An exception to these critical parameters may exist

when the pH of the water does not deviate from pH values of about

9.0 to 11.0 upon application of chlorine dioxide.

It is most important to emphasize that these conclusions are based

on the results of a rather simple yet most practical investigation.

Obviously, there is much to explain regarding the theoretical aspects

of these findings but it is beyond the scope of this investigation

to expound on them.

Specifically, in the successful application of chlorine dioxide
to sulfide-bearing waters to circumvent the formation of free

colloidal sulfur the critical parameters are:

1) Ratios of at least 3.25 parts of chlorine dioxide to 1

part of sulfide and preferably 4.0 parts must be applied.

2) These amounts of chlorine dioxide must be added in a manner

to effect a homogeneous mixture at an addition rate of at
“least 0.4 and preferably 0.5 parts of chlorine dioxide per

second per part of sulfide.

/|
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CONCLUSIONS (Continued)

The field evaluatibn of the experimental results substantiates in a
most practical manner, the ability of chlorine dioxide to circumvent
the formation of free colloidal sulfur in oxidizing sulfides to
sulfates. In addition, it also confirms its effectiveness as a micro-
biocide and is capable of eliminating the real source of the problem,

Microbiological activity.
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APPENDIX
GENERATION AND APPLICATION OF CHLORINE DIOXIDE .

Chlorine dioxide is a gas whose color changes from yellow-green to
orange-red as the concentration increases. It must be generated and
used on site because in the gas form it cannot be safely compressed
or liquified. However, insolution it can be safely handled even

at its maximum solubility in water of 2.9 grams per liter at room
temperature and 30 mm partial pressure. Unlike chlorine, chlorine
dioxide does not react with water and is a true dissolved gas in

solution.

The preferred methods for generating chloriﬁe dioxide are elither
to react a solution of chlorine or an acidified solution of sodium
hypochlorite with a solution of sodium chlorite. ' In the chlorine
method, the sodium chlorite solution is proportionately injected
into a chlorine solution of appropriate strength. The following
reactions occur, |

5a) Cl; + H0 —»— HOC1 + HC1l

5b) HOC1 + HC1 + 2 NaCl0, — ¥ 2(C10, + 2 NaCl + H,;O0
The hypochlorite method involves propd}tionately injecting an acid
and solution of sodium chlorite into a flowing stream of a sodium
hypochlofite solution. Using hydroch%oric acid the reaction is,

6) NaOCl + 2 NaCl0, + 2 HC1 —® 2 Cl10., + 3 NaCl + H.0
Rapid and thorough mixing of the reactants is effected by passing
them through a short packed column. Both packing and column may
be constructed of plastic, ceramic, or glass. The effluent of the

column containing the generated chlorine dioxide is then piped into

the system with provisions for mixing such a static in-line mixer.
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GENERATION AND APPLICATION OF CHLORINE DIOXIDE (Continued)

One generation system that permits the safe and efficient generatign
of chlérine dioxide by eithertthe chlorine or hypochlorite method

is the DIOXOLIN® Unit. Figures 2 and 3 shbw the flow diagram and
components on an expanded scale. It is a packaged component system
about 4 feet square and 1.5 feed deep that can be designed to meet
the operating parameters of a given application. Chlorine cylinders,
chemical drums, or bulk chemical facilities are located adjacent to
the unit. The equipment components are sized based on the desired

feed rate for applying chlorine dioxide to the system.
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OIL CONSERY - N DIVISION

Contract Pumping

RE: /5D
c ENG%EHJMG £$R§&J§|&%ORP. Petroleum Engineering Consulting 204 N. Aubumn
\VAL P I . Lease Management P.O.Drawer413
- : Farmington, New Mexico 87499

(505) 327-4892

May 30, 1991

Mr. Roger Anderson

Energy & Minerals Department
N.M. 0il Conservation Commission
P. 0. Box 2088

Santa Fe, New Mexico 87504-2088

REF: Basin Disposal, Inc.
Monitor Readings
5/1/91 to 5/22/91

Dear Mr. Anderson:

Enclosed are monitor readings from 5/1/91 0100 time to 5/22/91 2400 time.

Please add these readings to the ones previously sent to you.

Very truly yours,

Ewell N. Walsh, P.E.

President

ENW:rr
cc: Basin Disposal, Inc.
Frank Chavez, OCD, Aztec, N.M.

Enclosures




. ‘ Monitor Readings

‘ BASIN DISPOSAL, INC. - 5/1/91 0100 time to
. 5/3/91 2400 time

AREA DATE, 1991 TIME K L ® N O F @ R 5  WIMND DIREWIND SPEED Fh REMARKS
FENCE LINE 5-1 160 0 O ¢ O O O 0 0 O STOW 0-5
FENCE LINE 5-1 0200 0 O 0 O O O 0 0 0 NW 0-5
FENCE LINE S-1 0300 ¢ 0 o O 0 O o 0 O NW 0-5
FENCE LINE 5-1 gago ¢ 0 o o D ¢ o ¢ O N -5
FENCE LINE 3-1 0s00 o0 o0 o ¢ 0 ¢ o & 0 M 0
FENCE LINE 5-1 0600 6 O O OC O O 0 0 0O N 0
FENCE LINE 5-1 700 0 o0 O O O O O ¢ 0 E O 7.3
FENCE LINE G5-1 ggoo o o0 o 0 O O O O 0 NTOE 5-10
FENCE LINE 35-1 0900 ¢ O O ¢ O O ¢ ¢ ¢ NIDE S5-10
FENCE LINE 5-1 000 0 0 9o ¢ O 06 O 0 0 NTOE 35-10
FENCE LINE 5-1 100 ¢ ¢ o0 O O O O ¢ 0O NTOE 5-10
FENCE LINE 35-1 1200 0 o ¢ O 9 0 O O O S5T0OW G-10
FENCE LINE 5-1 %6 ¢ ¢ ¢ ¢ 0 0 ¢ ¢ 0 S5TQE  10-15
FENCE LINE 5-1 1400 0 0 o O O 0 O o 0 S5 TOW 10-15
FENCE LINE 5-1 1900 ¢ 0 o 0 0 0 0 0 0 S§T0W 10-15
FENCE LINE S5-1 1600 0 ¢ 0 9 O O 0 ¢ 0 STOW 10-20
FENCE LINE 5-1 1700 ¢ o ¢ O & O O 0 O SIOW 10-30
FEMCE LINE 9-1 0 o 0 ¢ 0 O 0 O 0 0 S7T0W 10-20
FENCE LINE 5-1 900 ¢ 0 ¢ ¢ O O 0 O O STOW 0-10
FENCE LINE G-1 00 ¢ o ¢ o° 0 O o 0o O STOUW 0-10
FENCE LINE 9-1 2100 0 0 O O O O 0 O O 35U 0
FENCE LINE 5-1 200 0 6 ¢ 0 0 0 0 ¢ 0 SW 0
FENCE LINE 35-1 200 0 0 ¢ ¢ 0 0 0 0 0 STOW O
FENCE LINE 5-1 2400 0 O G0 O 0 O 0 O O S5T70W O
FENCE LINE 5-2 0100 ¢ o0 o0 ¢ O o 0 & 0 5 0-3
FENCE LLINE 5-2 02060 0 o0 0 O O G 0 0 O SY 0-5
FENCE LINE 9-2 0300 ¢ ¢ 0 G O 0 0 0 0 NW 05
FENCE LINE 5-2 0400 ¢ O O O 0O 0 0 0 O NW 0-5
FENCE LINE 5-2 0300 0 ¢ o O O O 0 0 0 N 0-5
FENCE LINE S-2 9600 0 0 G O O 0O O 0 0O N 0
FENCE LINE G&-2 0700 ¢ 0©0 ¢ O O 0 O 0 O NTOW ¢ 745
FENCE LINE 3-2 0800 ¢ o0 o0 0 0 O O ¢ O NTOE O
FENCE LINE G5-Z PG00 Q0 o0 0 0 0 0 ¢ 0 STAE 9-10
FENCE LINE 5-2 1000 6 O O O O O O © O STODW 10-15
FENCE LINE 5-2 1100 ¢ ¢ O O ¢ 0 0 o 0 ST0OW 153-20
FENCE LINE 35-2 o o0 0 ¢ 0 0 O 6 ¢ 0 S5T0W  10-25
FENCE LINE 5-2 130 0 ¢ ¢ © 0 0 0o ¢ 9O S7TO0W 35-18
FENCE LINE 35-2 1400 0 0 ¢ O 0O O O 0 0 STOW 3I5-40
FENCE LINE &-2 10 ¢ o ¢ O o6 0 0 ¢ ¢ STOM 35-40
FENCE LINE 5-2 1600 0 0 O O O O 0 0 9 STOUW 35-40
FENCE LINE 5-2 1200 0 ¢ o0 0 ¢ O 0 ¢ O STOW 35-40
FENCE LINE 9§-2 18060 0o o0 ¢ 0 0 O 0 ¢ O STOW 13-25
FENCE LINE 35-2 1960 0 0 o O O O O 0O O W 913
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Monitor Readings
5/19/91 0100 time to
5/21/91 2400 time

. BASIN DISPOSAL, INC.
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Monitor Readings
5/22/91 0100 time to
5/22/91 2400 time

DTREWINLD SFEED Fh REMARKS
W 9-16
W 0-3
W 0%
W 0
W 0
W0
E 0 8.0
E 5-10
E Q-3
0
E 0
W 0-9
E 0-5
E 0-3
W 0-5
W 0-5
W 0-5
W 0-3
E  0-10
E  0-10
E 0-10
5-15
3-15
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Al COHSERY - % DIVISION

c ENGINEERING & PRODUCTIOI@‘E&RI;.: v Petroleum Engineering Consulting 204 N. Aubum
\v P l - S?ase Management P.O. Drawer 419 ]
= ’ 91 mm’ 1h Pm 8 Contract Pumping Farmington, New Mexico 87499

(505) 327-4892

May 14, 1991

Mr. Roger Anderson

Energy & Minerals Department
N.M. 0il Conservation Commission
P. 0. Box 2088

Santa Fe, New Mexico 87504-2088

REF: Basin Disposal, Inc.
Monitor Readings
4/8/91 to 4/30/91

Dear Mr. Anderson:

Enclosed are monitor readings from 4/8/91 0100 time to 4/30/91 2400 time.
Please add these readings to the ones previously sent to you.

Very truly yours,

bostl Aol

Ewell N. Walsh, PsE.
President

ENW:rr
cc: Basin Disposal, Inc.
Frank Chavez, OCD, Aztec, N.M.

Enclosures
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Monitor Readings
4/8/91 0100 time to
4/10/91 2400 time

WIND DIREWIND SPEED Fh REMARKS

W 3-10
NW 0-5

W 10-15
5STOW 5-10
STOW 0-5

W 0

W 0 8.0
W 0

SW H-5

S T0O W 10-15
S T0 W  10-15
STOW 15-235
SToOW 20-30
S T0W  20-20
S T0W  25-33
S TOW 25-35
S TO0OW 2535
S TO W 20-30
W 10-15
N 10-13
N 10-13
NU 5-10
N 5-10
NW 0-5

W a-10
NW 10-13
Nl 10-13
NW 0

NW 0

NW 0
NTOW 0 8.0
NU 0

SE 0-5
STOW 0-5
STOE 0-5
=1 0-5
Sy Q-5

W 5-10
5 9-10
SW 3-10
SW 5-10
SW 3-10
U 0-5

W 0-5

W 0

Sl 0

SW 0

SW 0~-5
5W 0

SW 0

SW 0

SW 0
ST0OW O
ST0W 0
STO W O 8.0
NTOW 0
STOW 10-15
STOW 10-15
SToW 10-2
S T0 W 20-30
STO W 25-35
5T0W  25-35
5T0W 25-39
NTO W 10-15
STOW 10-15
STO0W 10-20
W 10-13
N 5-10
Nl 10~-13
SW 10-13
W 10-15
HW 10-13
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FENCE
FENCE
FEHCE
FENCE
FEMCE
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FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
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FENCE
FENCE
FENCE

LINE
LINE
LINE
LINE
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LINE
LINE
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LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
[.INE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LIME
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE

DATEs 1991 TIME

4-11 0100
4-11 0200
4-11 0300
4-11 0400
4-11 0500
4-11 0600
4-11 0700
4-11 0800
4-11 0900
4-11 1000
4-11 1100
4-11 1200
4-11 1300
4-11 1400
4-11 1500
4-11 1600
4~11 1700
4-11 1300
4-11 1900
4-11 2000
4-11 2100
4-11 2200
4-11 2300
4-11 2400
4-12 0100
4-12 0200
4-12 0300
4-12 0400
4-12 0500
4-12 0600
4-12 0700
4-12 0800
4-12 0700
4-12 1000
4-12 1100
4-12 1200
4-12 1300
4-12 1400
4-12 1300
4-12 1600
4-12 1700
4-12 1800
4-12 1900
4-12 2000
4-12 2100
4-12 2200
4-12 2300
4~12 2400
4-13 0100
4-13 0200
4-13 0300
4~-13 0400
4-13 0300
4~-13 0600
4-13 0700
4-13 0800
4-13 0900
4-13 1000
4-13 1100
4-13 1200
4-13 1300
4-~13 1400
4-13 1500
4-13 1600
4-13 1700
4-13 1800
4-13 1900
4-11 2000
4-13 2100
4-13 2200
4-13 2300
4-13 2400

. BASIN DISPOSAL, INC.
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Monltér Reédings
4/11/91 0100 time to
@ /1301 2400 cime

WINI DIREWIND SFEEL Fh REMARKS

NW 10-15
W 9-10
U 10-15
W a-10
STOW 0-3
54 5-10
STOW 5-10 8.0
STOW 5-10
SW 3-10
STOW 10-15
ST0UW 10-15%
STOW 10-15
ST0W 10-15
NTOW 10-15
STOW 10-15
NTO W  5-10
5 T0 W 10-13
STOW 0-3
SW 0-10
W 0-10
W 0-10
W 0-5
W 0-5
S 0-3
STOW O
SW 0
SW 0
SW 0
Su 0
STOW O
STOW 9 8.0
W 0
STOW 0
STOW O
ST0OW 5-15
ST0W 10-15
SW 10-15
S TOW 10-15
§T04W  5-10
STOW 15-23
5T0OW 10-15
STOW 10-15
Su 5-10
NW 0
NW 0
NW 0
N 0
NU 0
NW 0-5
NU 0
NTOW 0
NW 0-5
N 0-5
N 0-5 743
N 0
E 0
SW 0-5
S5E 0-5
SU 9-10
U 5-10
W 9-13
W 10-25
U 10-20
SH o-15
U 3-15
SH 5-13
S IO W 5-13
NTO W 0-10
NTOW 0-10
HT0W 0-10
NTOW 0-10
NTOW 0-10




Monitor Readings
‘ 4/14/91 0100 time to
4/16/91 2400 time

-

BASIN DISPOSAL, INC.

AREA DATE, 1991 TIME K L M N O F @ R § WIND DIREWIND SFEED' Ph REMARKS
FENCE LINE 4-14 o100 0 0 0 ¢ O ¢ 0 0 O N 0-5
FENCE LINE 4-14 0200 0 0 O O O O O O O NTOW O
FENCE LINE 4-14 Q300 0 o O o O 0 0 & 0 NTGW 0-5
FENCE LINE 4-14 Q400 ¢ O O 0 O O 0 O 0 NTOW O
FENCE LINE 4-14 0300 o0 © 0 O o0 O O 0O 0 NTOW O
FENCE LINE 4-14 000 0 o0 0 0 0 0 O O 0 NTOW O
FENCE LINE 4-14 0700 0 o0 ©0 o0 0 o 0o 0 O E 0 745
FENCE LINE 4-14 oBoO ¢ o 0 O O O 0 0 O SE 0
FENCE LINE 4-14 000 ¢ o0 O O O O O O 0 SW 0-3
FENCE LINE 4-14 1000 0 o9 0 0 0 0 O 0 0 W a-10
FEMCE LINE 4-14 110 0 ¢ o0 o O ¢ 0 O 0 Sd 9-13
FENCE LINE 4-14 200 0 0 0 0 0 ¢ 0 0 0 5W 10-20
FENCE LINE 4-14 1366 0 o ¢ o o0 O O ¢ O S57T0W 10-20
FENCE LINE 4-14 1400 0 0 O 0 0 ¢ 0 O 0 S5TOW 5-10
FEMNCE LINE 4-14 1500 ¢ 0 0 o © O O O 0 8 9-13
FENCE 1LINE 4-14 1600 0 0 0 O 0 0 ¢ 0 0 STOW 5-10
FENCE LINE 4-14 17200 0 0 O O O O O O O STOW 3-10
FENCE LINE 4-14 1800 0 o0 0 © 0 O 0 0 0 NW 0-5
FENCE LINE 4-14 1900 ¢ 0 O ¢ O O 0 0 0 N 0-3
FENCE LINE 4-14 200 0 0 0 0 0 0 0 &6 0 NTOW 0-5
FENCE LINE 4-14 2100 0 0 O O O O O O 0 NTOW 0-5
FENCE LINE 4-14 2200 0 0 0 0 0 0 0 0 0 NTOW 0-5
FENCE LINE 4-14 230 0 0 0 ¢ 0 0 0 0 0 NTOW 0-5
FENCE LINE 4-14 2400 0 0 0 0 O 0O O O O NTOW 0-5
FENCE LINE 4-15 0100 0 O 0 O O O 0 O 0 NTOW 0-5
FENCE LINE 4-15 6200 0 0 O O O O O O 0O NTOW O
FENCE LINE 4-15 0300 0 0 ¢ O 0 0 0 O 0 NTOW O
FENCE LINE 4-15 0400 0 0 0 O O 0 O O 0 NTOW O
FENCE LINE 4-15 050 0 ¢ O O 0 0 0 O 0 NTOW 0-5
FENCE LINE 4-15 0600 0 0 O 0 O 0 0 & 0 NTOW 0-5
FENCE LINE 4-15 07200 ¢ 0 o0 ¢ o0 O 0 0O 0 E )
FENCE LINE 4-15 0800 0 o O O O O 0 O 0O NTOE 5-10
FENCE LINE 4-13 0900 0 o0 O O O O 0 ¢ O NTOE 5-10
FENCE LINE 4-15 1000 0 o0 9 o 0 ¢ 0 O 0 NTOE 5-10
FENCE LINE 4-15 1100 0 0 0 O 0 o0 O ¢ O STOW 35-10
FENCE LINE 4-15 200 0 0 0 O O O O 9 O STOW 5-10
FENCE LINE 4-15 1300 0 ¢ 0 0 O 0 O 0 O STOM 10-15
FENCE LINE 4-15 1400 0 0 O ¢ O O O 0 0 STOW 10-19
FENCE LINE 4-15 1500 0 ¢ 0 O O O O 6 O STOW 10-15
FENCE LINE 4-15 1600 0 0o 0 0 O O 0 0 0 STOW 10-15
FENCE LINE 4-15 17200 0 0 O O O 0 0 O 0 STOW 10-15
FENCE LINE 4-13 800 ¢ 0 O O 0 O 0 0 0 S5TO0OW 10-13
FENCE LINE 4-15 900 0 0 ©0 o0 o0 O O O 0 STOW 10-15
FENCE LINE 4-15 200 0 0 0 0 0 0 0 O 0 NTOW O
FENCE LINE 4-15 2100 0 0 O O O O 0 O 0O NTOW 0-3
FENCE LINE 4-15 200 0 0 0 0 0 0 0 0 O STOW O
FENCE LINE 4-15 2300 0 0 O O O O o0 ¢ 0 S5TOW O
FENCE LINE 4-15 2400 0 0 O O 0 0 0 O O STOW O
FENCE LINE 4-16 0100 0 0 9 O O 0 0 0 0 W 0-5
FENCE LINE 4-1é 0200 ¢ O 9 o0 O O 0 ¢ O W 0-5
FENCE LINE 4-16 300 0 ¢ O © o©0 o0 O O 0 W 0-10
FENCE LINE 4-16 0400 0 0 o O O O O 0 0 W 0-10
FENCE LINE 4-14 0s¢0 0 0 O O O 0 0 ¢ 0 W 0-10
FEMCE LINE 4-16 0600 ¢ 0 O o0 0 O o0 ¢ 0 W 0-10
FENCE LINE 4-16 0700 0 0 O 0 O O 0 O O N 0-5 7.3
FENCE LINE 4-16 0800 o0 o0 o O O O 0 O 0 Ny 0
FENCE LINE 4-16 o060 ¢ ¢ O O O O O O 0 5§ 0-53
FEMCE LINE 4-16 1000 0 0 o O O O 0 0 0 S&E 0-5
FENCE LINE 4-14 1100 ¢ o0 o 0 O O O O O SW -9
FENCE LINE 4-16 1200 0 0 ¢ O & O 0 0O O SW 9-10
FENCE LINE 4-16 1300 ¢ ¢ ¢ © o0 O 0 O 0 SW 9-10
FENCE LINE 4-16 1460 0 O 0 O 0 O 0 o ¢ &EW g9-10
FENCE LINE 4-164 1500 0 0 o ¢ o O 0 O 0 STOW 35-15
FENCE LINE 4-14 1600 ¢ 0 0 O© O 0 0 0 0 Sy 5-15
FENCE LINE 4-14 1700 0 0 O O ©0 0 O O O SW 9-13
FENCE LINE 4~16 1800 0 0 o0 O O O 0 0 0 8§ 9-15
FENCE LINE 4-164 1900 0 ¢ O O ¢ 0 O 0 0 § 9-15
FENCE LINE 4-16 2000 0 0 0 0 0 0 o0 0O 0 SV 0-5
FENCE LINE 4-14 21060 0 O 0 O O O O 0O O 8y 0-5
FENCE LINE 4-16 2200 0 ¢ 0 0 O oo 0 & 0 STOW 0-10
FENCE LINE 4-14 2300 0 0 o0 O o0 O ¢ 0O O 84 0-5
FENCE LINE 4-1% 2400 0 0 O O O 0 O O 0 Sy 0-5




FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE L.INE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE

FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FENCE LINE
FEMCE LINE
FENCE LIME
FENCE LINE
FENCE LINE
FENCE LINE

DATE, 1991 TIME
4-17 0100

4-17 0200
4-17 0300
4-17 0400
4-17 0500
4-17 0600
4-17 0700
4~17 0800
4-17 0900
4-17 1000
4-17 1100
4-17 1200
4-17 1200
4-17 1400
4-17 1500
4-17 1600
4-17 1700
4-17 1800
4-17 1900
4-17 2000
4-17 2100
4-17 2200
4-17 2300
4-17 2400
4-18 0100
4-18 0200
4-~19 0300
4-18 0400
4-18 0500
4-18 0600
4~13 0700
4-13 0860
4-18 0200
4-18 1000
4-18 1100
4-18 1200
4-18 1300
4-19 1400
4-18 1500
4-18 1600
4-13 1700
4-18 1800
4-18 1900
4-18 2000
4-18 2100
4-18 2200
4-18 2300
4-18 2400
4~19 0100
4-19 0200
4-19 0300
4-19 0400
4-19 0500
4-19 0600
4-19 0700
4-19 0800
4-19 0900
4-19 1000
4-19 1100
4-19 1200
4-1%2 13060
4-19 1400
4-19 1500
4-19 1600
A-19 1700
4-19 1800
4-1% 1900
4-19 2000
4-19 2100
4-19 2200
4-19 2300
4-1% 2400
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Monitor Readings

. 4/20/91 0100 time to

4/22/91 2400 time

WINI' DIREWIND SPEED Ph REMARKS

SsT0UW O

SU 0

SW 0

SW 0

N 0

N 0

N 0 8.0
N 0

SE 0-5
SE 0-5
SE -5
SE 0-5
SW 5-10
54 5-12
SU 5-15
SW 5-10
S a9-15
SW 9-15
STOW 5-13
5 T0 W 5-135
sW a-15
STOW 5-15
STOW 0-5
SW 0-10
ST0OW 0-10
STOW 10-25
NTO W 15-20
NW o-10
NTOW 5-10
NU 0

NW 0 8.0
SW 0-5

W a-13
SW 10-20
SW 10-20
W 10-2¢
W 10-20
W 10-20
W 10-25
W 10-25
Y 10-20
W 10-15
i 10-15
W 10-15
W 10-13
W 9-15
Y 9-15
W 0-5
NTOW 0-5
NTOW 0
NTOW 0
NTOW O
NTOW O
NTOW O

N 0 8.0
N 0
STOE 0-9
STOE 0-5
NTOW O

SW 5-15
NTOW 5-15
STOW 5-10
S TOW §-15
ETOUW 9-15
STOW  5-10
W 0-8
NTOW 0-10
NTOW 0-10
NTOuw 0-10
NTO W 0-10
NTOW 0-10
NTD W  0-14




Monitor Readings
‘ 4/23/91 0100 time to

’ BASIN DISPOSAL, INC. 4/25/91 2400 time

AREA DATE, 1991 TIME K L M N 0 F QG K & WIND DIREWIND SPEED Ph REMARKS
FENCE LINE 4-23 0100 0 o0 O ¢ O O O O 0O NTODW 05
FENCE LINE 4-23 0200 0 0 O o0 0 0 0 O O NTOW 0-1¢
FENCE LINE 4-23 P30 0 O O O O O 0 O 0 NTOW 0O-3
FENCE LINE 4-23 0400 0 O O O 0O O 0 O 0 HNTOW 0-10
FENCE LINE 4-23 500 ¢ 0 0 O O 0 0 ¢ 0 NIOW O0-10
FENCE LINE 4-23 Q600 0 0 o 0 O O 0 0O 0 NTOW 0§-10
FENCE LINE 4-23 07200 0 o0 0 O O H 0 0 O 84 0 8.0
FENCE LINE 4-23 g o0 O O O O O 0 O Q0 STOW O
FENCE LINE 4-23 090 0 O G O O O O 0 0 STOW 5-10
FENCE LINE 4-21 1000 ¢ 0 0 0o 0 0 O ¢ 0 ST0W 0-5
FENCE LINE 4-23 1100 0 o 0 ¢ O 0 O 0 0 STDE 0O-F
FENCE LINE 4-23 1200 0 0 9 O O Q 4 0 0 STOE 5-10
FENCE LINE 4-23 1300 ¢ 0 0 0 ©0 ¢ 0 ¢ 0 S§TOW G&-10
FENCE LINE 4-23 1400 0 0 0 O O 0 O 0 0O SW 5-10
FENCE LINE 4-233 130 o o O O O o O O O SW =10
FENCE LINE 4-23 1600 0 ¢ ¢ O O 0 0o O 0 W a-10
FENCE LINE 4-23 1z00 0 O O ¢ O O O O & STOUW 10-15
FENCE LINE 4-23 igp¢ o ¢ o O 0 0 0 0O 0 NTOE G&-10
FENCE LINE 4-23 1900 o 0 O 0 O 0 0 ¢ 0 HW Q-3
FENCE LINE 4-23 200 0 0 o 0 0 00 ¢ 0 0 M a-13
FENCE LINE 4-23 2000 0 0 O H C 0 O O 0 NW 0-5
FENCE LINE 4-23 2200 0 O O O O O O G O MNE 035
FENCE LINE 4-23 2300 0 0 ¢ 0 O O 0 0 0 NE Q-5
FENCE LINE 4-23 2409 0 0 0 0 0 O & 0 0 N 03
FENCE LINE 4-24 0100 0 0 O O o 0 0 0 0 NW 0-10
FENCE LINE 4-24 0200 0 o G O O O 0 O 0O Ny O-5
FENCE LINE 4-24 0300 o 0 0 0 0 0 ¢ ¢ 0 N 0-3
FENCE LINE 4-24 0400 ¢ O O o o O 0 ¢ 0 N ]
FENCE LINE 4-24 0500 0 0 0 O 0 0 O 0 0 KW 0
FENCE LINE 4-24 0600 0 ¢ O 0O 0 0 O O 0 N 0
FENCE LINE 4-24 0700 0 0 O O 0 O 0 ¢ ¢ NTOW O 73
FENCE LINE 4-24 ogoo o o o 0 ¢ 0 0 ¢ O MNTOE O
FENCE LINE 4-24 0900 0 0 O O O O 0 0 0 E 0
FENCE LINE 4-24 1000 9 ¢ 0 0 ¢ 0 0 0 0 STOE O
FENCE LINE 4-24 o0 0 0 0 O O O O 0 0O STOE O
FENCE LINE 4-24 1200 0 0 0 0 O O 4 O 0 STOW 0-G
FENCE LINE 4-24 1300 0 0 0 O O 0 O 0 0 STQOW 5-10
FENCE LINE 4-24 1400 0 ¢ O O O O 0 0 O GSTOW G-20
FENCE LINE 4-24 100 ¢ ¢ ¢ O 0 O0 O 0 O STOW 13-20
FENCE LINE 4-24 1600 0 O ¢ 0 0 o 9o 0 0o STO0OW 1520
FENCE LINE 4-24 726060 0 0 0 O O 0 ¢ 0 0 STOMW 5-10
FENCE LINE 4-24 1860 o0 ¢ O 0 O @ O 0 O STOW G-10
FENCE LINE 4-24 1200 0 o5 0 0O O O O O O W 0
FENCE LINE 4-24 2000 0 9 0 0 0 0 0 O 0O W 0
FENCE LINE 4-24 2100 0 0 0 ¢ O O O O O W O
FENCE LINE 4-24 2200 0 ¢ ¢ 0 0 0 0O 0 0 W 0
FENCE LINE 4-24 200000 06 ¢ O O ¢ 0 0 0 Wu 0
FENCE LINE 4-24 24060 0 o9 o0 ¢ O O O O 0 W 05
FENCE LINE 4-25 0100 0 0 0 O O 0 O & 0 NTOW O
FENCE LINE 4-25 0200 0 O O O QO O O O O € 0-5
FENCE LINE 4-25 300 0 0 O O 0 0o O 0 O 8y 0
FENCE LINE 4-25 0400 ¢ 0 0 O O 0 9o O 0 SY 0
FENCE LINE 4-25 0500 o0 o9 0 O o0 & O 0 0O Su 0
FENCE LINE 4-25 0600 0 ¢ o0 O O 0 O ¢ 0 &W 0
FENCE LINE 4-25 0700 0 O O G O 0 0 O 0 5TO0W Q-G 743
FEMCE LINE 4-25 gggo o0 O O o0 O O O O O SI0E O
FENCE LINE 4-23 0900 06 0 0 O O 0 0 0 0 S5TOMW 0-5
FENCE LINE 4-25 1000 0 0 0 0 ¢ 0 0 ¢ 0 STOUW 10-15
FENCE LINE 4-25 i100 0 0 ¢ 0 0 0 O 0 0 S7T0W 10-13
FENCE LINE 4-25 1200 0 ¢ 0 0 6 0 0 O 0 &Y 10-15
FENCE LINE 4-35 136 0o o o0 o0 O O 0 0 0 STOW 10-20
FENCE LINE 4-25 400 0o 0 0 0 O O 06 O 0 S5TOW 10-20
FENCE LINE 4-23 10 0 o0 O O 0 0 0 O O STOW 10-20
FENCE LINE 4-23 1600 0 o o0 0 & O ¢ O 0 S§T0W 15-25
FENCE LINE 4-25 17200 0 ¢ O O O O O 0O 0 S70W 25-30
FENCE LINE 4-25 800 0 ¢ 0 0 O 0 0 0o 0 S5T0E 3015
FENCE LINE 4-235 960 0 ¢ o0 o0 O C© O & O §Y 10-20
FENCE LINE 4-25 200 0 ¢ o 0 0 0 4 9 0 &Y a-20
FENCE LINE 4-25 2000 0 0 © O 0 ¢ ¢ ¢ O SW 025
FENCE LINE 4-25 200 0 6 0 92 0 0o 0 & 0 N 9=20
FENCE LINE 4-23 2300 0 ¢ 0 0 0 O O O 0O NM 913
FENCE LINE 4-23 200 0 0 ¢ 0 0 0 O 0O 0 N 5-1%




Monitor Readings

. ‘ 4/26/91 0100 time to

C o BASIN DISPOSAL, INC. 4/28/91 2400 time

AREA DATE, 1991 TIME K L H N O F @ R § WIND DIFENIND SPEED Fh  REMARKS
FENCE LINE 4-26 0100 90 o o0 o0 O O O O 0 W o-15
FENCE LINE 4-24 0200 0 O O O 0 0 O 0 0 W 0-10
FENCE LINE 4-26 300 ¢ o ¢ 0 0 0 0 0 0 Y 0-10
FENCE LINE 4-24 2400 0 O O 0 9o O O 0O 0 S 0-10
FENCE LINE 4-26 0500 o0 ¢ 0o O 0 0 O o 0 5 0-10
FENCE LINE 4-24 0600 0 0 o0 O B 0 0 O 0 SW 0-10
FENCE LINE 4-24 07200 0 o0 ¢ ¢ O O 0 O ¢ S8TOW S5-10 8.0
FENCE LINE 4-26 0800 0 ¢ O O O O 9 O 0 S5TO0OW 1520
FENCE LINE 4-24 g0 0 o0 O Q0 0 O O ¢ ¢ ST0W 10-13
FENCE LINE 4-24 1006 0 0 6 O O O g 0 STOW 10-15
FENCE LINE 4-26 {1¢0 o0 o o 0 0 ¢ O O 0 STOUW 10-20
FENCE LINE 4-26 1200 0 0 0 o0 O O O O O STOW 20-2%
FENCE LINE 4-26 %0 0 0 0 ¢ 0 O O 6 0 JZTIOW 20-30
FENCE LINE 4-26 1400 0 o0 0 O O O O 0 0 STOW 20-35
FENCE LINE 4-26 560 ¢ ¢ 0 ¢ & ¢ & 4 0 5T0W  20-30
FENCE LINE 4-26 1600 0 0 0 o0 0 o 0 o ©o STOW 20-20
FENCE LINE 4-24 17200 0 0 0 O 0 0 O 0 0O STOW 20-30
FENCE LINE 4-24 igo¢ 0 o0 0 o & 0 O ¢ 0 S T0W 10-20
FENCE LINE 4-26 %00 0 o 0 0 0 0 O 0 0 570U 1020
FENCE LINE 4-26 2000 0 0 O O &4 0 0O o 0O S§T0OW G5-15
FENCE LINE 4-26 2100 0 ¢ ¢ © O O O O 0 Ny 0-10
FENCE LINE 4-24 2200 0 0o o0 o 0o 0 0 o 0o W 05
FENCE LINE 4-26 2300 0 0 0 0 0o 0 0 0 O N 0-5
FENCE LINE 4-26 2000 0 ¢ 0 0 0 0 O O 9 NW 0-5
FENCE LINE 4-27 ©0100 0 0 0 0 0 0 G O 0 NW 0-5
FENCE LINE 4-27 0200 0 0 0 0 0 O 0 G 0 M 0-5
FENCE LINE 4-27 0300 0 o0 o0 o0 O O 06 O O SW 03
FENCE LINE 4-27 0400 0 0 0 O o 0 0 O 0 oy 0-5
FENCE LINE 4-27 0500 0 o0 o0 ¢ O O 0 O 0 Su 0--%
FENCE LINE 4-27 060 0 0 O 0 O O 0 0O ¢ Sd Q
FENCE LINE 4-27 700 0 0 0 O 0 O 0 H 0 S&H 0 8.0
FENCE LINE 4-27 ggoe o0 o0 90 O 0O O O O 0 NE 0-5
FENCE LINE 4-27 0900 0 © ¢ O O O 0 0 9 &E G-
FENCE LINE 4-27 1000 0 0 ¢ 0 O ¢ 0 0 0 &u 319
FENCE LINE 4-27 100 0 ¢ 0 O O O O O O Su W B
FENCE LINE 4-27 1206 0 ¢ 0 0 O O G 0 O 5W 10-20
FENCE LINE 4-27 1300 0 ¢ ¢ O 0 O O O 0 5 10-25
FENCE LINE 4-27 1400 0 0 O O 9o 0 O 0O ¢ SW =10
FENCE LINE 4-27 15000 ¢ ¢ O O O O O 0 N 5-19
- FENCE LINE 4-2 1600 0 0 0 0O G 0O 0 0 0 N 10-30
FENCE LINE 4-27 {7200 0 O 0 0 O O 0 O 0 N4 3-18
FENCE LINE 4-27 800 ¢ o o0 o O 0 O o 0 Gd a-10
FENCE LINE 4-2 1900 ¢ 0 ¢ 0 O 0 O O O STOW  H-10
FENCE LINE 4-27 200 0 0 ¢ 0 0 0 0 O 0O S5TOW 5-15
FENCE LINE 4-27 2300 0 O O O O O O O 0 §S§TOW G&-10
FENCE LINE 4-27 2200 0 ¢ 0 0o 0 0 ¢ 0 0 STOW 10-15
FENCE LINE 4-27 2300 ¢ 0 0 o 0 0 6 0 0 §70UW S-10
FENCE LINE 4-27 2400 0 0 0 O O O 0 o 0 STOW E-10
FENCE LINE 4-28 o100 0 0 ¢ ©0 ¢ O O o 0 NTOW U-10
FENCE LINE 4-28 0200 0 O 0 O 0 O O 0o 0 NTOW S-10
FENCE LINE 4-28 0300 0 6 0 0 o ¢ 0 0 0 NTOUW 5-10
FENCE LINE 4-28 400 0 0 O O 0 0 0 ¢ 9 NTOUW 5-10
FENCE LINE 4-28 0500 ¢ 0 0 ¢ ¢ O O 0 ¢ NTOW F-10
FENCE LINE 4-2 Q600 0 O 9 0 O O O O 0 NTOW 3-10
FENCE LINE 4-28 0700 0 o0 0 0 O O 0 O 0 U 3-10 8.0
FENCE LINE 4-28 0806 0 O ¢ o0 O O O 0 0O W a-15
FENCE LINE 4-28 0900 0 0 ¢ 0 O 0 O 0 0 N w13
FENCE LINE 4-28 1000 ¢ 0 0 0 O 0 0 0 0 N a=15
FENCE LINE 4-28 1160 ¢ ¢ o o O© O O O 0 N S~15
FENCE LINE 4-2 1200 0 0 O O O O O O O Ny 10-23
FENCE LINE 4-28 1300 0 o0 0 0 O O 0 0 0O HU 102G
FENCE LINE 4-28 1400 0 o0 0 O 9 O O 0 O HW 153G
FENCE LINE 4-29 %0 ¢ 0 o o0 0 ¢ 0 0 0 KN 15-30
FENCE LINE 4-28 1600 ¢ o0 0 0O O 0O 0 0 ¢ N 1025
FENCE LINE 4-28 1700 0 o6 ¢ 0 ¢ O O O 0 Ny 1023
FENCE LINE 4-28 1800 0 0 o 0 G O 0 0 0 N 10--28
FENCE LINE 4-28 1900 0 ¢ 0 6 0 0 0 ¢ ¢ NW 10~-28
(FENCE LINE 4-28 2000 0 0 9 0 0 0O 0 0 O NTODW l0-28
FENCE LINE 4-28 2000 0 0 0 0 0 O O 0 0 H 1015
FENCE LINE 4-28 22006 ¢ 0 0 0o O O 0 0 0 N 1015
FENCE LINE 4-28 230 0 0o 0 ¢ O O 0 0O 0 N 10-1%
FENCE LINE 4-28 2600 0 0 ©¢ 0 O 0O 9 4 0O H 10-15




AREA

FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE

FENCE L

FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE
FENCE

DATE, 1991 TIME

4-09
4-59
4-29
4-29
4-29
4-29
4-29
4-39
4-29
4-29
4-29
4-39
4-29
4-29
429

4-29
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4-29
4-29
4-59
4-29
4-29
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"~ Monitor Readings
4/29/91 0100 time to
. 4/30/91 2400 time

WIND' DIIREWIND SFEED Ph REMARKS
N 10-15

N 10-15
N 0-15
N 0-10
M 0-1%
N 5-15
Sy 0 2.0
SW 0-5
5U 5-1%
S 10-2¢
Si 10-20
S TG W 10-20
S0 W 10-20
S TO W 10-2¢C
ST W 10-20
STOW 10-2¢
MTO W 5-15%
STOW 10-20
N 05
NW -5
HW 0--5
Hu 5~15
Ny} G135
NW 5-19
NU 0-10
W 05
SW 5-19
Sy 5-19
Sy 513
a2 9-10
ST0W  0-5 7.5
STOW 0-5
STOW 0-5
NW 5-10
Higd a-10
Su S-1%
SW 5-15
SW 5-190
S O-5
oW 5-10
SU 515
Sy 5-10
W N5

W 0-5

W 0%

g 0-5
STOW 0-%

S 70 W 05
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Hiis Tt

\v LcPI ENGINEERING & PRODUCTION CORP. Peleun Enginesing Consuig
ana
A rqi APEETY e 9 06

Pu

204 N. Auburn

P. O. Drawer 419

Farmington, New Mexico 87499
(505) 327-4892

April 17, 1991

Mr. Roger Anderson

Energy & Minerals Department
N.M. 0il Conservation Commission
P. 0. Box 2088

Santa Fe, New Mexico 87504-2088

REF: Basin Disposal, Inc.
Monitor Readings
3/18/91 to 4/7/91

Dear Mr. Anderson:

Enclosed are monitor readings from 3/18/91 0100 time to 4/7/91 2400 time.

Please add these readings to the ones previously sent to you.

Very truly yours,

o T /JM

Ewell N. Walsh, P
President

ENW:rr
cc: Basin Disposal, Inc.
Frank Chavez, OCD, Aztec, N.M.

Enclosures




Monitor Readings
. 3/18/91 0100 time to

BASIN DISPOSAL, INC. 3/20/91 2400 time

AREA DATE, 1991 TIME K L ¥ N O