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Mr. Buddy Shaw
BP America Production Co.
200 Amoco Court
Farmington, NM 87401

Dear Mr. Shaw:

Since the New Mexico Oil Conservation Division (NMOCD) promulgated Rule 50 covering pits and
below-grade tanks, there has arisen a need, in certain circumstances, for operators to transport their drill
cuttings off-site and dispose of them. '

NMOCD Rule 711, as it pertains to landfarms, does not specifically address the issue of exempt oilfield
wastes that may be contaminated with salts. Your landfarm application and permit were written with only
hydrocarbon-contaminated soils in mind. Salt-contaminated wastes cause the following problems:

1. Lessening the effectiveness of the biodegradation capacity of your landfarm

2. Rapid leachability causing adverse effects on groundwater
If you want to accept salt-contaminated cuttings or any other salt-contaminated wastes, your 711 permit
must be modified to ensure that your acceptance of those wastes will not adversely affect public health or
the environment.

Please check one of the following:

] Ihave accepted or intend to accept salt-contaminated wastes in my landfarm. An OCD form C-137,
applying for a modification to my 711 permit is attached. Included, as an attachment, is a demonstration
that the accepted salt-contaminated soils will not adversely affect groundwater in the foreseeable future.
(Closure requirements will also require modification to ensure the protection of groundwater. Should
your acceptance of salt-contaminated wastes prove detrimental to groundwater, future liability for such
damage rests with the landfarm operator).

[] Ido not intend to accept salt-contaminated wastes in my landfarm. Should this condition change, I
will submit an OCD Form C-137 for a modification to my 711 permit at that time.

New Mexico Oil Conservation Division
Attn: Ed Martin

1220 S. St. Francis

Santa Fe, NM 87505

This letter must be returned to the above address no later than October 31, 2004. An extension of time
may be granted if you contact this office no later than that date. "

If you have any questions, contact Ed Martin (505) 476-3492 or emartin@state.nm.us

Signed Date

Qil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505
Phone: (505) 476-3440 * Fax (505) 476-3462 * http.//www.emnrd.state.nm.us




Kieling, Martyne

From: Hoffman, Wilmer [hoffmawj@bp.com]

Sent: Thursday, November 06, 2003 9:27 AM

To: mkieling@state.nm.us

Subject: Amoco Evaporation Pond Engineering Drawings

Dear Martyne Kieling,

My name is Wilmer Hoffman and I am a production engineer with BP America Production
Company based out of Farmington, NM. I just started my role here in August and was wanting
to see if you had some information that Amoco had filed with you in 1997-1998 time frame.
I know it is a long shot since it was a long time ago, but I understand from our documents
that some engineering design blueprints were turned into you for one of our evaporation
ponds. The information I have that could help you locate them if you keep those records
are as follows:

AMOCO Manzaneres Mesa Surface Waste Management Facility
E/2 NW/14 of Section 4, Township 29 North, Range 8 West, NMPM, San Juan County, New Mexico

We have a letter dated November 8,1997 from Mr. John E. Boysen with B.C. Technologies,
Ltd. addressed to you personally stating that enclosed were two copies of engineering
design blueprints of the pond and containment systems, engineering and design specs of the
moisture sensor grid, and current usage of moisture sensor technology per your request to
Mr. Buddy Shaw of AMOCO dated 10/29/97. Apparantly there were 9 blueprints provided.

We have this letter in our records but for some reason do NOT have the blueprints. I am
currently working on engineering a new installation for an evaporation pond in our field
but would like to have some previous engineering drawings of ponds we had installed. I was
wondering if your office or yourself kept records/files of these on hand that I could have
you send to me. I know it is a long shot since it was so long ago, but I thought I would

try. If you could let me know either way whether or not you have them, I would appreciate
it.

Thank you for any help you can provide,

Wilmer J. Hoffman

Production Engineer

BP Bmerica

San Juan Operations Center

Office: 505.326.9221 \*
Fax: 505.326.9262 v

Cell : 832.651.6057 €
BOOMER SOONER ! 200 V\U%S
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Kieling, Martyne
From: Kieling, Martyne
Sent: Wednesday, August 27, 2003 8:34 AM
To: '‘Benko, Brittany D'; Anderson, Roger
Cc: Foust, Denny; Kieling, Martyne
Subject: RE: Manzanares Mesa Waste Management Facility
PERM0698.WPD
Brittany,

This E-mail is a follow up to the phone conversation held on August 27, 2003. The permit
for Manzanares is still valid. As you mentioned BP America would propose to modify the
permit. The modifications would most likely entail replacing the unlined pond and sensor
grid in the original permit with a traditional double synthetic lined, leachate collection
pond similar to that at Cahn or Schneider facility. To modify the Rule 711 facility BP
America would need to submit a form C-137 with all information regarding the planed design
changes. Please also note any modifications to the original landfarm/compost portion of
the plan for the facility. Upon receipt of the request for modification the OCD will then
determine if this is a minor or major modification to the original permit and if any
additional public notice is required.

Attached please find an electronic copy of the permit issued June 26, 1998.

Sincerely

Martyne Kieling
Environmental Geologist

----- Original Message-----

From: Benko, Brittany D [mailto:BenkoBD@bp.com]
Sent: Tuesday, August 26, 2003 3:38 PM

To: 'rcanderson@state.nm.us'

Cc: Denny Foust (E-mail); 'mkieling@state.nm.us'
Subject: Manzanares Mesa Waste Management Facility

Roger,

We permitted an evaporation pond in the Manzanares area of our field (E/2
NW/4 Sec. 4, T29N, R8W) in 1997/1998. The facility was never built.
However, we are now once again exploring this option. Our permit was #NM
020011. 1Is it possible for us to reinstate the permit? If it is possible,
would you like us to re-issue public notification with a 30 day comment
period? Please let me know if you have further questions.

Thank you,

Brittany D Benko

BP America Production Company
Environmental Coordinator
Farmington, NM

Office (505) 326-9235

Mobile (505) 486-4424
benkobdebp . com




STATE OF NEW MEXICO

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

OIL CONSERVATION DIVISION

2040 S. PACHECO
SANTA FE, NEW MEXICO 87505
(505)827-7131

June 26, 1998

Mr. Buddy Shaw

Amoco Production Company
200 Amoco Court

Farmington, New Mexico 87401

RE: OCD Rule 711 Permit Approval NM-02-0011
Amoco Production Company
Manzanares Mesa Centralized Surface Waste Management Facility
E/2 NW/4 of Section 4, Township 29 North, Range 8 West, NMPM,
San Juan County, New Mexico.

Dear Mr. Shaw:

The permit application for the Amoco Production Company (Amoco) centralized surface
waste management facility located in the E/2 NW/4 of Section 4, Township 29 North, Range
8 West, NMPM, San Juan County, New Mexico is hereby approved in accordance with New
Mexico Oil Conservation Division (OCD) Rule 711 under the conditions contained in the enclosed
attachment. This permit approval is conditional upon the receipt and approval by the
Director of financial assurance in the amount of $25,000 for this facility or a $50,000 blanket
bond for all of Amoco’s centralized surface waste management facilities. According to the
enclosed attachment financial assurance is required within thirty (30) days of the date of this
permit approval letter. The application consists of the permit application Form C-137 dated July
8, 1997, the public notice dated September 3, 1997, and supplemental materials dated November
14, 1997, and February 25, 1998.

The construction, operation, monitoring and reporting shall be as specified in the enclosed
attachment. All modifications and alternatives to the approved landfarming methods must receive
prior OCD approval. Amoco is required to notify the Director of any facility expansion or process
modification and to file the appropriate materials with the Division.

Please be advised approval of this facility permit does not relieve Amoco Production Company of
liability should your operation result in actual pollution of surface water, ground water, or the

environment. In addition, OCD approval does not relieve Amoco Production Company of L

»
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Mr. Buddy Shaw
June 26, 1998
Page 2

responsibility for compliance with other federal, state or local laws and/or regulations.

Please be advised that all tanks exceeding 16 feet in diameter and exposed pits, ponds or lagoons .
must be screened, netted or otherwise rendered nonhazardous to migratory birds. In addition,
OCD Rule 310 prohibits oil from being stored or retained in earthen reservoirs, or open
receptacles.

The Amoco Manzanares Mesa Centralized Surface Waste Management Facility Permit NM-02-0011
will expire two (2) years from the approval date or June 26, 2000. Amoco may apply to renew
the permit for subsequent two (2) year periods. The facility is subject to periodic inspections by
the OCD. The conditions of this permit and the facility will be reviewed by the OCD no later than
two (2) years from the date of this approval.

Enclosed are two copies of the conditions of approval. Please sign and return one copy to the
OCD Santa Fe Office within five working days of receipt of this letter.

If you have any questions please do not hesitate to contact Martyne J. Kieling at (505) 827-7153.
Sincerely, :

Lori Wrotenbery

Director

LW/mjk

xc with attachments:
Aztec OCD Office




ATTACHMENT TO OCD 711 PERMIT APPROVAL
PERMIT NM-02-0011
AMOCO PRODUCTION COMPANY
E/2 NW/4 of Section 4, Township 29 North, Range 8 West, NMPM,
San Juan County, New Mexico
(June 26, 1998)

EVAPORATION POND DESIGN AND CONSTRUCTION

1.

The evaporation pond and moisture sensor grid shall be constructed in accordance with
the engineering designs submitted as part of the application. The permit application
consists of Form C-137 dated July 8, 1997, the public notice dated September 3, 1997,
and supplemental materials dated November 14, 1997, and February 25, 1998.

This approval is for the. specific site and location identified, E/2 NW/4 of Section 4,
Township 29 North, Range 8 West, NMPM, San Juan County, New Mexico. The
location of the pond shall not be changed from the submitted site plan without specific
authorization from the OCD Santa Fe office.

The pond shall have a minimum freeboard of two feet (2'). A device shall be installed
in the pond to accurately measure freeboard.

If the drainage and sump system is to be used, a network of slotted or perforated
drainage pipes shall be constructed in accordance with the engineering designs
submitted as part of the application with the following modifications. The network shall
be of sufficient density so that no point in the pond bed is more than twenty feet (20')
from such drainage pipe or lateral thereof. The material placed between the pipes and
laterals shall be sufficiently permeable to allow transport of the fluids to the drainage
pipe. The slope for all drainage lines and laterals shall be at least six inches (6") per
fifty feet (50'). The slope of the pond bed shall also conform to these values to assure
fluid flow towards the leak detection system. The drainage pipe shall convey any fluids
to a corrosion-proof sump located outside the perimeter of the pond.

The Aztec district office shall be notified at least 24 hours in advance of the scheduled
installation of the moisture sensor grid and the seepage collection system to afford the
opportunity for a Division representative to inspect the leak detection system.

A continuously operating aeration system will be installed in the evaporation pond to
minimize the possibility of H,S development. Such a system shall be able to provide
sufficient oxygen in the pond to maintain a residual oxygen concentration of 0.5 ppm at
one foot off the bottom of the pit. The system shall be designed to permit expansion if




Amoco Production Company
711 Permit NM-02-0011
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Page 2

actual oxygen demand exceeds the oxygen demand used in design calculations.

7. Upon completion of construction “as built” completion diagrams of the pond and all pond
systems including the aeration system shall be submitted and approved by the Director
prior to commencement of operations.

EVAPORATION POND OPERATION

1. A skimmer tank with impermeable secondary containment shall be used to separate any
oil from the water prior to allowing the water to discharge into the evaporation pond.
The skimmer tank shall be designed to allow for oil/water separation. Oil shall be
removed in a timely manner and stored in tanks as per Division General Rule 310. Oil
shall not be stored or retained in earthen reservoirs or in open receptacles.

a. The material of construction shall provide for corrosion resistance.

b. Siphons or other suitable means shall be employed to draw water from
below the oil/water interface for transfer to the evaporation pond. The
siphon shall be located as far as possible from the inlet to the skimmer
tank.

c. The skimmer tank shall at all times be kept free of appreciable oil
buildup to prevent oil flow into the evaporation pond.

2. To protect migratory birds, all tanks exceeding 16 feet in diameter and exposed pits,
ponds or lagoons must be screened, netted, covered or otherwise rendered
nonhazardous to migratory birds.

3. Liquid reduction technologies that may be used to eliminate pond waters include -
evaporation, enhanced evaporation, and freeze thaw.

4. Use of water from the pond on the landfarm or compost areas or for any other
beneficial purpose shall be subject to approval on a case-by-case basis. Requests shall
be submitted to the Santa Fe OCD office for review. The water to be used is subject to
analytical testing. The type of analysis will be dependant upon the request.

5. Weekly testing of all components of the moisture sensor grid and leak detection system
will be performed. Results will be recorded and maintained for OCD review.

6. Tests of ambient H,S levels shall be conducted on a weekly basis. Test results will be
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recorded' and retained. The tests will be conducted at four (4) locations around the pond
at the top of the berm. The wind speed and direction shall be recorded in conjunctron
with each test. 7 ;.
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7. In order to prevent development of harmful concentrations of H,S, the following

procedures shall be followed:

a. Water hauler drivers will be instructed to not transport water with possible H,S
content to the facility, and such water is to be transported to an alternate
licensed facility with the capacity to accept and treat H,S contaminated water.

b. A continuously operating aeration system will be installed in the evaporation
pond to minimize the possibility of H,S development.

c. Weekly tests shall be conducted and records made and maintained of the pH
levels in each pond, and if the pH falls below 7.0 remedial steps shall be taken
immediately to raise the pH.

d. Weekly tests shall be conducted and records made and retained at the facility of
the dissolved sulfide concentrations in the pond.

€. Weekly tests shall be conducted and records made and retained at the facility of
the dissolved oxygen levels in the pond. The sample for each test shall be taken
one (1) foot from the bottom of the pond. The location of each test shall vary
around the pond. If any test shows a dissolved residual oxygen level of less than
0.5 ppm, immediate steps shall be taken to raise the oxygen level.to at least 0.5
ppm. The steps may include adding chemicals or increasing aeration.

LANDFARM AND COMPOST CONSTRUCTION

The facility will be fenced and have a sign at the entrance. The sign will be legible
from at least fifty (50) feet and contain the following information: a) name of the
facility, b) location by section, township and range, and ¢) emergency phone number.

Contaminated soils will not be placed within one hundred (100) feet of the boundary of
the facility.

Contaminated soils will not be placed within twenty (20) feet of any pipelines crossing
the landfarm/compost facility. In addition, no equipment will be operated within ten
(10) feet of a pipeline. All pipelines crossing the facility will have surface markers
identifying the location of the pipelines.

The portion of the facility containing contaminated soils will be bermed to prevent
runoff and runon. A berm no less than three (3) feet above grade will be constructed
and maintained such that it is capable of containing precipitation from a one-hundred
year flood for that specific region.
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5.

All above ground tanks located at the facility and containing materials other than fresh
water will be placed on an impermeable pad or surface and be bermed to contain one
and one-third the volume of the largest tank or all interconnected tanks.

LANDFARM AND COMPOST OPERATION

1.

Disposal will only occur when an attendant is on duty. The facility will be secured
when no attendant is present.

All contaminated soils received at the facility for land farming will be spread and
disked within 72 hours of receipt. '

Soils to be landfarmed will be spread on the surface in six inch lifts or less.

Soils to be landfarmed will be disked a minimum of one time every two weeks
(biweekly) to enhance biodegradation of contaminants.

All contaminated soils received at the facility for composting will be placed into
compost piles or cells within 72 hours of receipt. Weekly temperature measurements
will be kept on each compost cell, recorded, and maintained for OCD review. Compost
piles will be turned as necessary to enhance biodegradation.

Exempt contaminated soils will be placed in the landfarm and compost facility so that
they are physically separate (ie. bermed) from non-exempt contaminated soils. There
will be no mixing of exempt and non-exempt soils.

Successive lifts of contaminated soils will not be spread on the landfarm or compost
facility until a laboratory measurement of total petroleum hydrocarbons (TPH) in the
previous lift is less than 100 ppm and the sum of all aromatic hydrocarbons (BTEX) is
less than 50 ppm, and the benzene is less than 10 ppm. Comprehensive records of the
laboratory analyses and the sampling locations will be maintained at the facility for
OCD review.

Prior to removal of remediated soils from the facility the soils will be tested for TPH,
BTEX and benzene content. The remediated soils may only be moved to a location
when the level of TPH in the remediated soil is less than 100 ppm, BTEX is less than
50 ppm, and the benzene is less than 10 ppm. Comprehensive records of the laboratory
analyses, destination and volume of remediated soils removed from the facility will be
maintained at the facility for OCD review. Amoco may request alternate remediation
levels for soils to be used or deposited at a location where remediation standards are
consistent with those described in the OCD surface impoundment closure guidelines.
Alternate remediation levels shall be subject to approval on a case-by-case basis.
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9. .‘Morsture will be added as necessary to enhance bloremedratron and to control blowmg ‘

dust. There will be no ponding, pooling or run-off of water allowed Any pondmg of
prec1p1tat1on w1ll be removed w1th1n twenty four (24) hours of drscovery o

. 10 Enhanced bro remedrauon through the apphcatron of m1crobes.‘(bugs) and/or fertrhzers L
o ) 1 'equest for

e; pnor to operatron The -
sample w1ll be ’H)?, .ma' jr cat1ons/amons -

B volatrle aromat

);acres $ix (6) months after
uarterly thereafter The
3. A treatment Zorie 1
- _ ground surface
4, il's be:an
v'quarterly, and fo ajor catlons/amons and heavy metals annually
5. After obtarmng the soxl samples the boreholes w1ll be ﬁlled w1th ‘an 1mpermeable
‘ mater1al such as’ cement or' bentomte :
1. The facility is authorized to accept only exempt and “non-hazardous” non-exempt

oilfield wastes that are generated in the State of New Mexico by Amoco Production




Amoco Production Company
711 Permit NM-02-0011
June 26, 1998

Page 7

| Company.
2. The facility is authorized to accept only:

a. Oilfield waste that are exempt from RCRA Subtitle C regulations and that do
~ not.contain Naturatly Occurnng Radioactive Material (NORM) regulated
pursuant to 20 NMAC 3 1\ Subpart 1403
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6. ;No produced wat‘
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L Analytical. results from the treatment zone momtormg wxll be. submltted to the OCD Santa
' Fe office for annual revnew by June 26, of each. year ' ' '

2. - Weekly testing of all components of the moisture sensor grid and leak detection system
will be performed. Results will be recorded and will be submitted to the OCD Santa Fe
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office for annual review by June 26 of each year.

3. Weekly testing on the evaporation pond for H,S, pH, dissolved sulfides, and dissolved
oxygen will be performed. Results will be submitted to the OCD Santa Fe Office for
annual review by June 26 of each year.

4. The applicant will notify the OCD Aztec District office within 24 hours of any break,
spill, blow out, or fire or any other circumstance that could constitute a hazard or
contamination in accordance with OCD Rule 116.

5. Authorization from the OCD Santa Fe office will be obtained prior to removal of the
remediated soils to sensitive areas.

6. All records of testing and monitoring will be retained for-a period of two (2) years.

7. The OCD will be notified prior to the installation of any pipelines or wells or other
structures within the boundaries of the facility.

8. The OCD Santa Fe and Aztec District offices will be notified when operation of the

facility is discontinued for a period in excess of six (6) months or when the facility is to
be dismantled. A closure plan for the facility will be provided.

FINANCIAL ASSURANCE

1. Pursuant to OCD Rule 711.B.3.a., financial assurance in a form approved by the
Director is required from Amoco Production Company in the amount of $25,000 for this
facility or in the amount of $50,000 to cover all of Amoco Production Company’s
surface waste management facilities.

2. Financial assurance must be submitted within thirty (30) days of this permit approval or on
July 31, 1998.

3. The facility is subject to periodic inspections by the OCD. The conditions of this permit
and the facility will be reviewed by the OCD no later than two (2) years from the date
of this approval.

CLOSURE

1. The OCD Santa Fe and Aztec District offices will be notified when operation of the

facility is discontinued for a period in excess of six (6) months or when the facility is to
be dismantled. Upon cessation of operations for six (6) consecutive months, the
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operator shall complete cleanup of constructed facilities and restoration of the facility
site within the following six (6) months, unless an extension of time is granted by the
Director.

2. A closure plan for the facility will be provided including the following OCD closure
procedures:

a. When the facility is to be closed no new material will be accepted.

b. Existing landfarm and compost soils will be remediated until they meet the
OCD standards in effect at the time of closure.

c. The soils beneath the evaporation pond and liquids receiving area will be
characterized as to any potential migration of contamination.

d. Contaminated soils will be removed for remediation.

e. The area will be contoured, reseeded with natural grasses and allowed to return
to its natural state.

f. Closure will be pursuant to all OCD requirements in effect at the time of

closure, and any other applicable local, state and/or federal regulations.

CERTIFICATION

Amoco Production Company, by the officer whose signature appears below, accepts this permit
and agrees to comply with all terms and conditions contained herein. Amoco Production
Company further acknowledges that these conditions and requirements of this permit may be
changed administratively by the Division for good cause shown as necessary to protect ground
water, surface water, human health and the environment.

Accepted:
AMOCO PRODUCTION COMPANY

by title




BLAGG EN GINEQRIN G, INC. ®
P.O. Box 87, Bloomfield, New Mexico 87413

Phone: (505)632-1199  Fax: (505)632-3903 P
NEBEIVE )
i ' 3:*
February 25, 1998 " FEB 2 71998 !3 ;'!_,?”
Ms. Martyne J. Kieling B ot TS,
New Mexico Oil Conservation Division R et
2040 South Pacheco Street V R

- Santa Fe, New Mexico 87505

Re:  Amoco Production Company
Application for Manzanares Mesa Waste Management Facility
E/2 NW/4 Sec. 4 - T29N - R§W, NMPM

Dear Ms. Kieling:

On behalf of Amoco Production Company, Blagg Engineering, Inc. (BEI) is responding to your
letter dated January 17, 1997 concerning the referenced proposed waste management facility. The
additional information requested in your correspondence is addressed below.

Form C-137, Section 6

A. Buffer Zone: The proposed waste management facility is to be located on private property in
a rural location of San Juan County. There are no private residences within 2 miles of the site and
the primary surface use is range land and oil & gas development. The permitted waste facility is
proposed to encompass a fenced area of 4.9 acres within the 80 acre tract included in the E/2 NW/4
Sec. 4 - T29N - R8W, NMPM. The private property owner of the proposed facility also holds the
property to the north and west of the facility and does not object to a 100 foot minimum buffer zone.
The Bureau of Land Management (BLM) holds the surface rights to the east and south of the facility
and no development of this property is anticipated. The BLM has previously authorized numerous
landfarms for contaminated soils on their properties for remediation of oilfield wastes. A minimum
buffer zone of 100 feet will be maintained between the fenced facility and these BLM lands.

B. Facility Berming: The entire 4.9 acre facility is to contain a single berm with a minimum height
of 3 feet above grade. The berm height at the down gradient 1/3 of the facility will be constructed
to a height of 4 feet above grade. The National Weather Service was consulted with respect to
precipitation during a 100 year storm for this area and the maximum rainfall expected is
approximately 2.7-inches during a 24 hour period. The proposed facility is to be located in an area
with a 4% grade towards the south east. During construction this grade is expected to be reduced
to approximately 2% and approximately 1 acre of the facility is to be dedicated to a lined pond.
However, as a worst case scenario assuming a 4% grade, a 100 year 24 hour storm event and a full
4.9 acre area of water accumulation, the downgradient extent of the facility would develop a standing
water level of 2.9 feet. The proposed berm will be sufficient to contain this volume of precipitation.

Blagg Engineering, Inc. Amoco Production Company
Consulting Engineers I Manzanares Mesa Waste Management Facility




Form C-137, Section 7

A. Wave Calculations: Wind setup (increase in water level at downwind side of pond) from
maximum predicted sustained winds is calculated for the 200" x 200' x 7.2' deep pond to be (from
Water Resources Engineering, McGraw-Hill, 1972):

Z,= V,F/1400d

where Z. = rise in feet above still water level
V.2 = maximum sustained windspeed in miles per hour = 38 mph per Farmington FAA
F = fetch in miles = 282/5280 = 0.0534 miles
d = maximum pond depth in feet = 7.2 feet

Therefore Z, = (382)(0.0534)/(1400)(7.2) = 0.0076 feet

Wave-height is calculated to be (from Water Resources Engineering, McGraw-Hill, 1972):
z, = 0.034V 106F047

where z, = average maximum height of waves (significant wave height) in feet
V,, = maximum wind velocity in mph
F = fetch in miles

Therefore  z, = (0.034)(38'%)(0.0534°*") = 0.41 feet.

Given these conditions and calculations, the maximum downwind increase in water level is
approximately 0.42 feet. Average annual rainfall for the region is 0.72 feet (per U.S. Weather
Service, Albuquerque District Office). Therefore, a total required freeboard for the pond is
calculated to be approximately 1.14 feet. For safety considerations, a minimum freeboard of 2.0 feet
is proposed.

B. Freeboard Measurement: A marking device shall be installed in the pond to accurately measure
freeboard.

Form C-137, Section 9

A. 1) Routine Inspection and Maintenance: Inspection and maintenance will be conducted on a
weekly basis or immediately following consequential rainstorms or windstorms. This inspection will
include determination of facility integrity and security.

2) Landfarm and Compost Treatment Zone Monitoring: There will be one (1) landfarm of
approximate area of one (1) acre and one (1) compost facility of approximate area of one (1) acre.
Each of these small facilities will not be further divided into smaller cells. Prior to operation of these
facilities, one background soil sample will be collected from each of the landfarm and compost sites.

Blagg Engineering, Inc. Amoco Production Company
Consulting Engineers 2 Manzanares Mesa Waste Management Facility




These samples will be collected from a depth of 2 feet below the native ground surface prior to
operation. The samples will be submitted to a qualified laboratory and tested for total petroleum
hydrocarbons (TPH), major cations/anions, volatile aromatic organics (BTEX) and heavy metals
using approved EPA methods.

Approximately 6 months after initial operation of the compost and/or landfarm facilities, random
soil samples will be collected at facility from a depth of approximately 2-3 feet below native ground
surface. Random soil samples will be collected quarterly thereafter. The samples will be analyzed
for TPH and BTEX quarterly, and for major cations/anions and heavy metals annually. Test
boreholes will be filled with cement following collection of soil samples. An annual report that
includes analytical test results will be submitted to the NMOCD Santa Fe and Aztec offices.

Form C-137, Section 10

A. Landfarm and Compost Facility Closure Sampling: Prior to final closure of the landfarm or
compost areas at the facility, a 5-point composite sample will be collected from the waste material
in the treatment area. These samples will be submitted to a qualified laboratory and tested for TPH
and BTEX using EPA approved methods. BLM and NMOCD closure standards for this area are

5,000 ppm TPH, total BTEX of 50 ppm and benzene 10 ppm. These standards will be applied to

G

closure of the facilities.

{/%/’N, /a"“’\‘f

Prior to removal of remediated soils from the facility the soils will be tested for TPH and BTEX
content. The remediated soils will only be moved to a location with a closure standard consistent
with the level of TPH and BTEX tested in the soils (ie, 100 ppm, 1,000 ppm or 5,000 ppm TPH).

Form C-137, Section 13

A. H,S Contingency Plan: A single produced water evaporative pond is scheduled to be constructed
at the facility. Tests of ambient H,S gas at the pond will be conducted on a weekly basis and test
results will be recorded and retained. The tests will be conducted at four (4) locations around the
pond. Wind speed and direction will be recorded with each test.

If an H,S reading of 0.1 ppm or greater is detected, a second reading will be taken on the downwind
berm within one hour of the first test. Dissolved oxygen and dissolved sulfide levels of the pond will
also be measured and appropriate treatments, if any, will be initiated. Additionally, the H,S level
at the down wind fence line of the facility will then be measured.

If two (2) consecutive H,S readings of 0.1 ppm or greater are obtained, the NMOCD Aztec district
office will be immediately notified. Hourly monitoring of H,S levels will then be initiated and
maintained on a 24-hour basis. Dissolved sulfides in the pond will then be measured daily.

If an H,S measurement of 10.0 ppm or greater at the facility fence line is obtained, the NMOCD
Aztec district office will be notified immediately. Additionally, the New Mexico State Police, San
Juan County Sheriff and San Juan County Fire Marshall will also be immediately notified. All
persons residing within %2 mile of the fence line will be notified and public safety officials will be
assisted with any evacuations that may be required.

Blagg Engineering, Inc. Amoco Production Company
Consulting Engineers 3 Manzanares Mesa Waste Management Facility




Harmful levels of H,S will be prevented from developing by initiation of the following procedures:

a) Water hauler truck drivers are familiar with H,S identification by odor. Drivers will be
instructed to not transport water with possible H,S content to the facility, and such water is to be
transported to an alternate licensed facility with the capacity to accept and treat such water.

b) A continuously operating aeration system will be installed in the evaporation pond to minimize
the possibility of H,S development.

¢) Weekly tests of pond pH will be conducted and recorded. If pH falls below 7.0, remedial steps
will be taken to raise the pH to above 7.0.

d) Monthly tests of pond dissolved sulfide will be conducted and recorded.

¢) Monthly tests of pond dissolved oxygen will be conducted and recorded. This sampling will
be conducted at a depth of 1 foot from the bottom of the pond. The test location will vary between
tests. If testing indicates dissolved oxygen levels of less than 0.5 ppm, steps will be taken to raise
the dissolved oxygen level to greater than 0.5 ppm.

Form C-137, Section 14

Amoco understands the permit will have an expiration date of two (2) years from the date approved
by the NMOCD. Amoco may apply to renew the permit for subsequent two (2) year periods.

A progress report will be submitted on the performance of the evaporation pond 6 months after
initial water placement into the pond, and every 6 months thereafter. A final report will be submitted
following completion of the pond test.

Questions or comments with respect to this transmittal may be directed to Jeff Blagg of Blagg
Engineering at (505)632-1199, or the Buddy Shaw of Amoco at (505)326-9219.

Respectfully,
Blagg Engineering, Inc.

/% C. 4/477

Jeffrey C. Blagg, P.E.
President

cc: B.D. Shaw - Amoco

Blagg Engineering, Inc. Amoco Production Company
Consulting Engineers 4 Manzanares Mesa Waste Management Facility
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NEW MDEX]IC@ M’ERGY MH[NERALS . ooon coNsERVATION DIVISION

2040 South Pacheco Street

(505) 827-7131.

§59 & NATURAL RESOURCES DEPARTMENT  gmjiiiwis

January 27, 1997

CERTIFIED MAIL o -
RETURN RECEIPT NO. P-326-936-384*7 y k

Mr. Buddy Shaw

AMOCO Production Company -
200 Amoco Court - .

: Farmmgton New. Mextco 87401

‘ RE AMOCO Man ,res Mesa Surface Waste Management Faclhty
E2 NW/4 of Sec ion 4, TOWHShlp 29 North, Range 8 West NMPM
San Juan County, New Me\uco '

Dezir .Mr.‘Shéw:‘—" Sl f

The Oil Conservatlon DIVI ‘n,(OCD) has recelved and is in the process of’ rev1ewmg the above
referenced application for an-oil field related, centralized: sohds landfarm compostlng and evaporation
pond facility located in the E/2 NW/4 of Sectfion 4, T ownshlp 29 North, Range 8 West, NMPM,
San Juan County, New Mexico: The following comments and requests for additional information
are based on rev1ew of the appllcatlon dated July, 8 1997 and addmonal 1nformat10n prov1ded

In order for the review process to contmue the OCD requ1res Amoco Productlon ~Company (Amoco)
to submit the addmonal mformatlon requested in. Attachment L Submlssron of the above requested
mformatron w1ll allow the rev1ew process to contmue - :

[f you have any qu,.eSt}o lease do not hesrtate to contact me : at (505) 827 7153

Sincerely,

: MartyneJ‘, Ki‘el‘ing )
Environmental Geologist +

xc¢ with attachments:
xc:  Aztec OCD Office .

E
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A’ITACHMENT 1 "
REQUEST FOR ADDITIONAL INFORMATION
JANUARY 26, 1998
AMOCO PRODUCTION COMPANY
E/2, NW/4 of Section 4, Township 29 North, Range 8 West, NMPM
- ~San Juan County, New Mexico

L. Sections one, two, three, four, and five (1,2, 3, 4, & 5 Apphcatlon Form C 137

A.  Amoco Productlon ‘Company (Amoco) has completed sectlons one two, three,
' four andﬁve(12 3 4, &5) .

2. Sect1on six- (6) Applrcatron Form C-137;

A
5
“ 'onstructed and mamtamed '
€- hundred year flood for
. b- -Amoco s prOV;itde_ ad‘di-tiqnal d‘etai1~eoneernfiang“ he1ghtof theberm and volurne
ﬂt;hat._wi.l"'lf 1taines T RN AN _
3 Section seven
T AL Amos
B.

‘measure’ freeboard




4.

5.

Sectron erght (8) Applrcatron Form C 137

A.

Amoco has completed section erght (8)_;

Section nine (9) Application Form C-137;

B 14);.’:7,

Amoco shall submit a routine inspection and. marntenance plan with additional

3 vdetarled?rnformatlon on the followmg

,pectron and mamtenance wrll be. conducted ona. weekly basrs

R medrately followmg consequentral ramstorms or- wrndstorms
: 72_) , /¢ ne Momtormg Because a landfarm/compostmg facrhty is

er, the apphcant shall -
'.wa the nat1ve ground

ea ,hmg mto the native
‘,1 be used to momtor a

':m'each mdrvrdual .
wrth' no landfarm cell -

elow the natrve ground s ce

- c (,The sorl samples should be analyzed using approved EPA
. methods for TPH and BEEX quarterly, and for maJor
e ‘atlons/amons and. heavy metals annually

Page 2




d. After obtammg the sorl samples the boreholes should be ﬁlled
3 vwrth an impermeable material such as cement.

e. Analytical results from the treatment zone monitoring should be
' submitted to the OCD Santa Fe office for review on a regular
schedule to be proposed by the appltcant

6. -§ec,tion'~ten (10) Appllcatron Form,C-137,

A, ‘Amoco shall continue to perform quarterly treatment zone: monitoring until a
. laboratory. measurement of total petroleum hydrocarbons (TPH) in the last

« landfarm and compost cells are less than 100 parts per.mi llion (ppm) and the sum
of all aromatic: hydrocarbons (BTEX) is less than 50 ppm and the benzene is less
;thanlOppm R B o .

7 Svection el:even (,l ppl-icati‘on For,m C-l37' T

A Amoco has completed sect1on eleven (11)

S 8. Sectlon twelve (12) Apphcatton Form C 137

A Amoco as 'prov1ded proof that all notlce requ1rements have been met.

9. Section Th.irteen ( pphcatron Form C 137
A, A contmgency :plan in the event of a release of HZS shall be submrtted for ‘
“ approval along with- the details for pit constructron The contmgency plan will
~outline a. procedure for momtormg for st nottfymg the'OCD, ‘aeration or
‘ ‘treatmen‘ “of pit fluids for HZS generatron and not1ﬁcatton of a appropriate
,;authortttes Amoco shall prepare an outhne that contams the followmg

B ) “;:In order 10 prevent any harm by hydrogen sulﬁde gas tests of ambrent
- H,S:levels shall be conducted daily, and records made and retained.
Such: tests:sha be made at varying Tocations -around the berm of the
L an shall be conducted daily. The wmd speed and d1rect10n shall be
. or ,ed’m conjunctton w1th each test. o

| a ) If an HZS readmg of 0.1 ppm or greater is obtained:

o 1 " A second readmg shall be taken on the downwind
: berm within one hour : .

B oo The d1ssolved oxygen and drssolved sulfide levels

Page 3




_r"j,, - The operator w1ll i

o Ci The operator wrll 1n1t1a,_:

of the 'pond"shall be tested immediately and the
need for immediate:treatment determined;

il Tests for H,S levels shall be made at the fence line

down wind from the problem pond.

If two consecutive st readings of 0.1 ppm or greater are -
obtained:

1. The operator shallnotify the Aztec office of the
OoCD immediately,; :

3 - ii. - The operatorshall. commence hourly mon1tormg

ona 24- hour baSIS L

i » liiﬁ.f ‘ B The operator w111 obtam darly analys1s of dlssolved :

RS sulﬁdes 1in the pond

. r;If an HZS readmg of lO 0 ppm or greater at the facrlrty
| .“fence l1ne is obtalned ‘

[ medlately not1fy the OCD and
‘the followmg pubhc safety agencres ;
State Police: o
County Shenff k
County Frre Marshall

,otlﬁcatlon of all persons'

residing. with in one-half (‘/z) mile.of. the fence line

" and assist publrc safety ofﬁcrals w1th evacuatlon as
e requested SR o :

2) n In order to prevent development of harmful concentrat1ons of HZS the
o followmg procedures shall be followed ‘

. The first load of water from each _]Ob (locatron specrﬁc)

shall be tested for st If H,S is detected then all loads

’»‘,;},;.;from that job shall be treated for: H,S.

,Weekly tests shall be conducted and records made and
" maintained of the pH in each pond, and if the pH falls
abelow 7.0 remedral steps shall be taken 1mmed1ately to

~ rarse the pH. l R :

Page 4




10.

c. - Weekly tests shall be conducted and 'records made and
~ retained at the facility of the dissolved sulfide .
concentrations in the pond. -

d. Weekly tests shall be conducted, and records'k made and.
retained at the facility of 'such tests, to determine the

dissolved oxygen levels in each pond. The sample of edch :

test shall be taken one (1) foot from the bottom of the
* pond. The location of each tést shall vary. around the
'*&fpond 1If any test shows a dissolved: res1dual oxygen level
~ of less than 0.5 ppm; 1mmed1ate steps shall be undertaken
. 1o raise the oxygen, levelto at least 0.5 ppm, which
.. Imeasures may- 1nclude addrng bleach or. 1ncreased
aeratron i

~ Section Fourteen (14) Appllcatron Form C- 137

AL

A (2) year pe ods ‘

‘ The permrt when approved by the OCD wrll;ﬁh ‘ve an exprratron date of two (2)

may submlt an apphcatron to- rene' e permrt for additional two

‘Amoco shall submrt a progress report on the’ performance of the unlrned

evaporatron holding test design every 6 months beginning after the first load of

- water 18 accepted at "the facrhty Upon: completron of the test ‘Amoco shall
: submrt a ﬁnal report on: the pond performance :

e

Page 5
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| RECEIVED
B.C. TECHNOLOGIES, Ldd. NOV 14 1997

507 IVINSON ST. Environmenta sureau

LARAMIE, WYOMING 82070 Oil Conservation Division
Phone: (307) 742-5651/FAX: (307) 745-3428

(307) 742 ~sts/

November 8, 1997

New Mexico Energy, Minerals & Natural Resources Department
0il Conservation Division

attn: Martyne J. Kieling

2040 S. Pacheco St.

Sante Fe, NM 87505

RE: AMOCO Manzanares Mesa Surface Waste Management Facility
E/2 NW/14 of Section 4, Township 29 North, Range 8 West, NMPM,
San Juan County, New Mexico

Dear Martyne Kieling

Enclosed are two copies each of the engineering design blueprints of the
pond and containment systems, the engineering and design specifications of the
moisture sensor grid, and current usage of the moisture sensor technology per
your request to Mr. Shaw of AMOCO dated 10/29/97. I am forwarding this
information to you at the request of Mr. Shaw.

The engineering designs of the pond and containment systems are described
in the nine blueprints provided. Please note that we have opted to install a
conventional leak detection system for both backup and confirmation of the
operation of the moisture sensors. The locations of the moisture sensors with
respect to the pond are provided in drawing NO.s 1 and 3 of the engineering
design blueprints of the pond and containment systems. In addition, the design
of the leak detection system is described in drawing No.s 3, 4, and 5 of the
engineering design blueprints for the pond and containment systems. Three
additional drawings are enclosed to described the engineering and installation
of the moisture sensors along with a letter, from Mr. Ames Grisanti of the
University of North Dakota EERC, explaining the selection and history of the
sensors. Also provided are copies of the manufactures specifications and
instructions related to the purchase, installation, and operation of the moisture
sensors.

I hope that this information will be of sufficient detail to satisfy your
requirements for items 1 - 3 of your letter.

Sincerely,

\ 3 g7w

John E. Boysen,
B.C. Technologies, Ltd.

cc: Buddy Shaw, AMOCO
John Harju, GRI
Ames Grisanti, UND EERC
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® ® RrcEIVED

M ’ Energy &
e ¥ # Environmental NOV 14 1897
7 Research Environmenta! Bureau

Oil Conservation Division
UNIVERSITY OF NORTH DAKOTA

15 North 23rd Street — PO Box 9018 / Grand Forks, ND 58202-9018 / Phone: (701) 777-5000 Fax: 777-5181
World Wide Web Server Address: www.eerc.und.nodak.edu

Center

"November 5, 1997

Mr. John Boysen
B.C. Technologies
507 Ivinson Street
Laramie, WY 82070

Dear John:
Subject: Subsurface Moisture Sensor Grid

The sensor we have selected for use in the moisture sensor grid for installation beneath the holding
pond is the Model CS615 Water Content Reflectometer manufactured by Campbell Scientific. These units
provide a measure of volumetric water content in the soil by sensing changes in the dielectric properties of
the soil. Therefore, changes in moisture content of the soil will be detected by the sensors since dielectric
properties of the soil are strongly dependent on moisture content. For your information, technical data on
the CS615 are enclosed with this letter.

While these sensors have not been applied in the specific application we will use them for, they have
been employed extensively in other applications to sense moisture in porous media such as gravel, concrete,
fly ash, coal, flour, grains (corn, wheat), and tilled soils. Campbell Scientific has sold more than 3000 of
these sensors in the last year for applications in irrigation monitoring and other agriculture-related soil
moisture-monitoring applications. Of the 3000 sensors sold, only six have been returned to the factory
because of failure. The six units that were returned to the factory failed because of being struck by
lightning. This, in my opinion, represents an excellent reliability history. Additionally, since we will install
the sensors in a way that allows removal, it will be possible to verify sensor indications or replace sensors
at any time during the lifetime of the holding pond.

Sincerely,

L <

Ames A. Grisanti
Project Manager

AAG/rio

Enclosure

Printed on Recycled Paper
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RECEIVED
Nov14 1997

Environmermtal Bureau
Oil Conservation Division
1. INTRODUCTION

CS615 WATER CONTENT REFLECTOMETER

2. DESCRIPTION

NOTE: There is more than one version of
the CS615. This manual is written for
version 8221-07. The version numberis
listed on a cable label near the end of the
probe cable. All CS615s are similarin
measurement method but the calibration
varies with version.

The CS615 Water Content Reflectometer
provides a measure of the volumetric water
content of porous media. The water content
information is derived from the effect of
changing dielectric constant on electromagnetic
waves propagating along a wave guide.

The reflectometer output is a square wave and
can be connected to Campbell Scientific
dataloggers CR10X, CR10, CR500, 21X, or
CR7. The measured period can be converted
1o volurnetric water content using calibration
values.

The Water Content Reflectometer consists of
two stainless steel rods connected to a printed
circuit board, A shielded four-conductor cable is
connected to the circuit board to supply power,
enable the probe, and monitor the pulse output.
The circuit board is encapsulated in epoxy.

High speed elactronic components on the circuit
board are configured as a bistable multivibrator.
The output of the muttivibrator is connected to
the probe rods which act as a wave guide. The
oscillation frequency of the multivibrator is
dependent on the dielectric constant of the
media being measured, The dielectric constant
is predominantly dependent on the water
content. Digital circuitry scales the multivibrator
output to an appropriate frequency for
measurement with a datalogger. The CS615
output is essentially a square wave with an
amplitude swing of #2.5VDC. The period of the
square wave output ranges from 0.7 to 1.6
milliseconds and s used for the calibration to
water content.

output

enable

ground Black

areen

Orange

shield Clear

FIGURE 1. CS6185 Water Content Reflectometer
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CS615 WATER CONTENT REFLECTOMETER

3. SPECIFICATIONS

3.1 DIMENSIONS

Rods: 30.0 cm long
3.2 mm diameter
32 em spacing
Head: 11.0cmx63emx2.0cm

32 WEIGHT

Probe: 280 ¢
Cable: 35gm”

3.3 ELECTRICAL
Power

70 milliamps @ 12VDC when enabled
less than 10 microamps quiescent

Power Supply Voltage
8VDC minimum, 18VDC maximum
Enable Voltage

minimum voltage to enable probe is 1.3VDC

4. PERFORMANCE SPECIFICATIONS
4.1 ACCURACY

See the Calibration section for a discussion of
accuracy. The accuracy is 2% when using
calibration for specific soil. The accuracy when
using the general calibrations depends on soll
texture and mineral composition,

42 RESOLUTION

The resolution of the volumetric water content
measurement depends on which datalogger
Instruction is used, When the CR10X, CR10 or
CR500 Instruction 27, Period Measu rement xs
used, the resolution Is on the order of 10 m® m™®
Penod Measurement Is not available on the CR7
or2tx.

~ When Instruction 3, Pulse Count, is used, the
resolution wrth an executmn interval of 1.0
second is 10™ m® m™ when pulse period is 1.3
milliseconds. The resolution improves as the
water content decreases and as the execution
interval increases. A shorter execution interval
of 0.1 seconds vields a resolution of 102 m® m™
at the same water content.

-MAY-23-97 28:50 FROM:CSI.FLICA’IIONS ENGINEER In.sm-r‘»sssa PAGE 3/18

4.3 OPERATING RANGE

4.3.1 Soil Electrical Conductivity

The quallty of soil moisture measurements
which apply electromagnetic fields to wave
guides is affected by soil electrical conductivity.
The propagation of electromagnetic fields in the
configuration of the CS615 is predominantly
affected by changing dielectric constant due to
changing water content, but it is also affected by
electrical conductivity. Free ions in soil solution
provide electrical' conduction paths which result
in attenuation of the signal applied to the
waveguides. This attenuation both reduces the
amplitude of the high-frequency signal on the
probe rods and affects the shape of the
oscillating signal. The attenuation reduces
oscillation frequency at a given water content
because it takes g longer time to reach the
oscillator trip threshold.

Scil electrical conductivity can be described by
(Rhoades et al., 1976)

Gourk = Csoiution®v T +Csong

with ¢ the electrical conductivities of the bulk
sail, the soil solution, and the solid constituents,
8, the volumetric water content and T a sail-
specific transmission coefficient intended to
account for the tortuosity of the flow path as
water content changes, See Rhoades et al.,
1989 tor a form of this equation which accounts
for moblle and immobile water. The above
equation is presented here the show the
relationship between soil solution electrical

_ conductivity and soil bulk electrical conductivity.

Soil solution electrical conductivity, Gsouuson €an
be determined in the laboratory using extraction
methads. Soil bulk electrical conductivity can
be measured using time domain reflectometry
(TDR) methods, Most expressions of soil
electrical conductivity are given in terms of
solution conductivity. Discussion of the effects
of soil electrical conductivity on CS615
performance will be on a soit solution basis
unless stated otherwise.

When soil soluuon ¢lectrical conductivity values
exceed 1dS m”, the slope of the calibration
begins to change The slope decreases with
increasing electrical conductivity. The probe will
still respond to water content changes with good
stability, but the calibration will have to be
modified. (See the Calibration section.) At




electrical conductivity values greater than
5dS m" the probe output can become unstable.

4.32 Soil Organic Matter and Clay _Content

The amount of organic matter and clay in a soil
can alter the response of dielectric-dependent
methods to changes in water content. This is
apparent when mechanistic models are-used to
describe this measurement methodology.

The electromagneatic energy introduced by the
probe acts to re-orientate or polarize the water
molecules which are polar. If other forces are
acting on the polar water molecules, the force
exerted by the applied signal will be less likely to
polarize it. This has the net effect of ‘hiding’
some of the water from the probe,

Organic matter and most clays are highly polar,
Additionally, some clays sorb water interstitially
and thus inhibit polarization by the applied field.
It would be convemient if the calibration of water
content o CS615 output period couid be
-adjusted according to some parameter of the
soif which reflects the affect of the intrinsic
forces. Mowever, identification of such a
parameter has not been done, and it is likely
that measurement of the correlation parameter
would be more difficuit than calibrating the
C8615 for a given soil.

4.3.3 Cable Length

Probe cable length is not a limitation under
typical applications. Labormtory measurements
show no degradation In measurement quality
with cable lengths up to 100 meters. Cable
lengths greater than 50 m may increase the
potential for damage from electrostatic
discharge (lightning). The performance may be
degraded if a cable type other than that
provided with the probe is used.

4.34 Temperature Dependence

The CS615 output is sensitive to temperature,
and compensation can be applied to enhance
accuracy. The magnitude of the temperature
coefficient varies with water content.
Laboratory measurements were performed at
various water conmtents and over the
temperature range from 10°C to 30°C, The
calibration information presented in Section 9 is
for a temperature of 20°C. The following
equation can be used 1o iMterpolate the

MAY-23-87 §8.50 FROM-CS].FLICATIONS ENG I NEER m.eou-‘asss
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CS615 WATER CONTENT REFLECTOMETER

temperature coefficient for a range of volumetriz
water content (8,) values.

Cootamparanre = ~3.46 *107* +0.0198, - 0.04505

To apply this correction, the following equation
can be used.

Byoorvected = Ovuncorscted = (T = 20} * Coefimparanre

Application of this correction yields a maximum
difference between corrected and uncorrected
water content of approximately 1.6%.
Considering the accuracy of the measurament
and the potential. spatial variability of soil
temperature along the length of the probe rods,
the correction is not necessary in most cases.

An example for using the temperature correction is a
measurement taken on a soil at a water content of
about 0.28 and a temperature of 25°C., The
temperature coefficient value is 0.00164 m® m™ ¢C”
which means that the measured water content is
5°C *(0.00164 m® m™ °C*) or 0.8% high.

5. INSTALLATION

5.1

ORIENTATION

The probe rods can be inserted vertically into
the soil surface or buried at any orientation to
the surface. A probe inserted vertically into a
soil surface will give an indication of the water
content in the upper 30 em of soil. The probe
can be Installed horizontal to the surface to
detect the passing of wetting fronts or othet
vartical water fluxes. A probe installed at an
angle of 30 degrees with the surface will give an
indication of the water content of the upper 15
em of soil.

52 POTENTIAL PROBLEMS WITH IMPROPER

INSERTION

The method used for probe installation can
affect the accuracy of the measurement. The
probe rods should be kept as ¢lose to parallel

. as possible when installed to maintain the

design wave guide geometry. The sensitivity of
this measurement Is greater in the regions
closest to the rod surface than at distances
away from the surface. Probes insertedina
manner which generates air voids around the
rods will reduce the measurement accuracy. In

3
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" 5515 WATER CONTENT REFLECTOMETER

some applications, installation can be improved
by using insertion guides or a pilot tool,
Campbell Scientific offers the CS615G and
CS615P insertion tools. The CS615G is a
probe insertion guide which holds the rods
parailel during rod insertion. The C8615P pilot
tool is essentially the CS615 rods which are

inserted into the soilthen removed. This makes

proper installation of the CSB15 easiet in soils
which are difficult to insert probes into.

6. WIRING
coler | function | CR10(X) 21X/CR7
red +12V +12V +12V

7.2 PULSE COUNT

it is important to understand the event
sequence during the Instruction 3 Pulse Count
Measurement when using it with the CS615.
See the Instructions saction of the datalogger
manual for a detdiled explanation of the Pulse
Count instruction.

A brief explanation of pulse count use ina
CS615 application is presented here, The LOW
LEVEL AC option for the configuration code is
used, and the output is selected for frequency
(Hz). Period (msec) is easily obtained with the
Inverse instruction (42).

SE analog pulse

green output channel

orange | enable | control port | control port

black ground G o
clear shield Tiae
(ground) G *

NOTE: CS615s manufactured before
12/85 have the green and black leads
‘reversed. Consult the wiring label near the
end of the cable.

. The enable fline is set high to put the probe in
the measuring mode.

7. DATALOGGER INSTRUCTIONS
7.1 INTRODUCTION

The output of the CS615 is essentially a square
wave with amplitude +2.5 volts and a frequency
which is dependent on the dielectric constant of
the material surrounding the probe rods. The
frequency range is approximately 600 to 1500
Hz, The peried (0.7 to 1.6 milliseconds) is used
in the calibration for water content.

The Pulse Count instruction of a CR10, CR500,
21X or CR7 dataloggers ¢an be used with the
CS615 output connected to a pulse count
channel. The Period Measurement instruction
of the CR10 or CR500 can be used with the
CS615 output connected to a single-ended
analog channel.

4

TABLE 1, Instruction 3 Pulse Count
Measurement Sample Program

21Xy '
iSimple program to demonstrate use of
,pulse count instruction with CS815
'Table 1 ngmm
01: 20 Execution interval (seconds)
1: If time is (P92) |
1 0000 Minutes into a
2; 15 Minute interval
3. 30 Then Do
2: Do (P86) ;set CS615 enable high
1: 41 Sat Port 1 High
3 Begmmng of Loop (P87)
1 Delay
-l 2 Loop Count
4: End (P95)
5 Puylse (P3)
1: Reps
2 ‘l Puise Input Channel
3 21 Low Level AC, Output Hz
4: 1 Loc[kHz ]
5 001 Mult ;eonvert Hz to kiHz
8: 0.0 Offset
& Do (P86) ;set CS615 enable low
1: 51 Set Port 1 Low
7: End (P95)
End Program




The Pulse Count instruction uses accumulators
to monitor pulses on the datalogger Pulse
Count Channels. At the beginning of each
execution interval for the table containing the
Pulse Count instruction, the accumulator count
is dumped 10 a section in datalogger RAM, the
accumulator is then reset to 2ero and begins
accumulating counts again. When the Pulse
Count instruction is reached, the value in RAM
is modified by the multiplier and ofiset in the
Pulse Count instruction and the result written to
input storage. The RAM is then reset to zero.

Consider the simple 21X program in Table 1.
Additional instructions which might be needed for
multiplexer control or other functions have been
omitted for simplicity. This program is written to
obtain a CS615 reading every 15 minutes.
When the program is compiled by the
datalogger, the accumulators begin monitoring
the Pulse Count Channels. Immediately
following compilation by the datalogger, there is
no signal on the input channels because the
CS615 is not enabled until the 15 minute interval
specified in the Instruction 92 is reached. When
the 15 minute interval is reached, Instruction 86
is executed which sets the enable of the CS815
high and the probe outputs a signal which is
detected by the pulse counters.

The Loop Instruction in this application uses a
Delay of 1 and a Loop Count of 2. Program
execution pauses during the first loop count
until the execution interval of 2 seconds is
compiete. This delay is necessary because the
probe has not been enabled for the entire
execution interval which means a complete
count is not obtained. More complex programs
will contain additional instructions prior to the
instruction to enable the CS615, and these
Instructions can take a significant amount of
time to execute. During the second time
through the Loop Instruction the pulse counters
see the C3615 output for the full execution
interval. Atthe end of this interval the
accumulators transfer 10 RAM and are reset.
When the program execution then moves to the
Pulse Count Instruction (P3) the value in RAM
I3 convertad to kHz and written to input storage.
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7.3 PERIOD MEASUREMENT

Instruction 27, Perlod Measurement is avallable
only on the CR10, CR10X, or CR500. For
convenience, the following tables from the:
datalogger manual are presented here. See the
datalogger manual for detailed deseription of
the instruction and the example programs for
typical values.

8. MAINTENANCE

The 8613 does not require periodic
maintenance.

9. CALIBRATION

91

GENERAL

The information in this calibration section
applies only to CS815 version 8221-07. The
version number is listed on a cable label near
the end of the probe cable.

The CS615 provides an indirect measurement
of s0il water content by using the effect of
changing dielectric constant on applied
electromagnetic waves. The probe rods act as
awave guide and the material surrounding the
rods (soil) varies in dielectric constant with the
amount of water in the material.

The dielectric constant of the soll Is a weighted
summation of the dielectric constants of the soil
constituents. The dielectric constant-for water
is significantly higher than that of other
constituents. Changes in the dielectric constant
of the soil system can be attributed o changes
in water content. This is the basis for the
measurement technique.

There are two soil properties which affect the
response of the C8615 1o changes in water
content. High clay contents (greater than 30%)
ar high electrical conductivity (greater than
1dS m™) may require that the calibration be
adjusted or generated for the specific soil.
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FIGURE 2. €S5615 Calibration Curves

Figure 2 demonstrates the effect of electrical
conductivity on the calibration, At electrical
conductivity values of 1 dS m™ and below, the
calibration shown for 0.8 dS m™ works well for a
wide range of soil textures. The calibration
curves for the higher electrical conductivities
show that the slope decreases with increasing
conductivity. The response of the CS515 to
changes in water content at higher electrical
conductivity values is well-behaved up to

" approximately 5 dS m™. The calibration can be

approximated from figure 2 if the soil solution
electrical conductivity is known or if soil
measurements are made with the CS815 and

9.2 CALIBRATION FOR A SPECIFIC SOIL

The calibration relationship between volumetric
water content and CS615 output period for a
specific soil may need to be established if
Increased accuracy is needed or if the
composition of the soil deviates from what might
be considered typical. High electrical
conductivity, high clay content, high quarnz
content and high organic matter content are
conditions which will affect probe response.

10. SAMPLE PROGRAMS

the actual water content is indspendently Sample Program Description
determined. High clay content has a similar number
affect on the calibration but the magnitude is 1 Monitor 1 CS815 with CR10
dependent on the clay type. datalogger using Period
| Averaging Instruction (P27)
electrica ; 7
conduct_i’vity calibration 2 2";‘.;",3,'91?.?5?;: m';? X
(dSm™) Count Instruction (P3)
s1.0 8,(x) = =0187+0.037 * 7+ 0335 ¢ 3 Monitor 48 CS815s with 21X
datalogger and AM416
1.8 8,(t) = <0207 +0.097* 1 + 0288 * ¢* mutiplexer using Pulse
Count Instruction (P3)
3.0 6,(t) =~0298+ 0361* 1+ 0,096 °7* - :
4 Monitor 48 CS615s with
] CR10 datalogger and
8y is the volumetric water content on a fraction AM416 multiplexer using
basis i.e, 0.20 is 20% volumetria water content. Period Averaging Instruction
tis the CS615 output period In milliseconds. (P27)

7718
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November 5, 1997

Mr. John Boysen
B.C. Technologies
507 Ivinson Street
Laramie, WY 82070

Dear John:
Subject: Subsurface Moisture Sensor Grid

The sensor we have selected for use in the moisture sensor grid for installation beneath the holding
pond is the Model CS615 Water Content Reflectometer manufactured by Campbell Scientific. These units
provide a measure of volumetric water content in the soil by sensing changes in the dielectric properties of
the soil. Therefore, changes in moisture content of the soil will be detected by the sensors since dielectric
properties of the soil are strongly dependent on moisture content. For your information, technical data on
the CS615 are enclosed with this letter.

While these sensors have not been applied in the specific application we will use them for, they have
been employed extensively in other applications to sense moisture in porous media such as gravel, concrete,
fly ash, coal, flour, grains (corn, wheat), and tilled soils. Campbell Scientific has sold more than 3000 of
these sensors in the last year for applications in irrigation monitoring and other agriculture-related soil
moisture-monitoring applications. Of the 3000 sensors sold, only six have been returned to the factory
because of failure. The six units that were returned to the factory failed because of being struck by
lightning. This, in my opinion, represents an excellent reliability history. Additionally, since we will install
the sensors in a way that allows removal, it will be possible to verify sensor indications or replace sensors
at any time during the lifetime of the holding pond.

Sincerely,

=T

Ames A. Grisanti
Project Manager

AAG/rlo

Enclosure

Printed on Recycled Paper
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CS615 WATER CONTENT REFLECTOMETER

1. INTRODUCTION 2. DESCRIPTION
) : ; The Water Content Reflectometer consists of

mgzgm?e?g;mm‘::um 3’;3:: 'fs;:n o two stainless steel rods connected to a printed
version 8221-07. The version number is circuit board, A shi_elded four-conductor cable is
listed on a cable label near the end of the connected to the circuit board to supply power,
probe cable. All CS615s are similar in enabl? th_e probe,_and monitor the pulse output.
measurement method but the calibration The circuit board is encapsulated in epoxy.
varies with version.

High speed electronic components on the circuit
board are configured as a bistable multivibrator.

The CS615 Water Content Reflectometer The output of the multivibrator Is connected to
content of porous media. The water content oscillation frequency of the multivibrator is
information is derived from the effect of dependent on the dielectric constant of the
c¢hanging dielectric constant on electromagnetic media being measured. The dielectric constant
waves propagating along a wave guide. is predominantly dependent on the water

i content. Digital circuitry scales the multivibrator
The reflectometer OUtPUt sa Squal'e wave and output {o an appmpﬂate freqUency for
can be connected to Campbell Scientific measurement with a datalogger. The CS615
dataloggers CR10X, CR10, CR500, 21X, or output is essentially a squars wave with an
CR7. The measured period can be converted amplitude swing of +2.5VDC. The pen‘od of the
o volumetric water content using calibration

square wave ouiput ranges from 0.7 to 1.6
milliseconds and is used for the calibration to
water content.

values.

ground Black

output  Green
enable  Orange

shield Clear

FIGURE 1. CS615 Water Content Reflectometer
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3. SPECIFICATIONS
3.1 DIMENSIONS

Rods: 30.0 cm long

3.2 mm diameter
3.2 em spaging
Head: 11.0cmx6.3emx2.0cm
3.2 WEIGHT
Probe: 2809
Cable: 35gm”
3.3 ELECTRICAL
Power

70 milllamps @ 12VDC when enabled
less than 10 microamps quiescent

Power Supply Voltage
SVDC minimum, 18VDC maximum
Enable Voltage

minimum voltage to enable probe is 1.3VDC

4. PERFORMANCE SPECIFICATIONS
4.1 ACCURACY

See the Calibration section for a discussion of
accuracy. The acouracy is £2% when using
calibration for specific soil. The accuracy when
using the general calibrations depends on soil
texture and mineral composition,

42 RESOLUTION

The resolution of the volumetric water content
measurement depends on which datalogger
Instruetion is used, When the CR10X, CR10 or
CR500 Instruction 27, Period Measurement, is

used, the resolution is on the order of 10 m®* m™.

Period Measurement is not available on the CR7
or21X.

. When Instruction 3, Pulse Count, is used, the
resolution with an execution interval of 1.0
second is 10™* m® m™ when pulse period is 1.3
milliseconds. The resolution improves as the
water content decreases and as the execution
interval increases. A shorter execution interval
of 0.1 seconds yields a resolution of 102 m® m
at the same water content.

PAGE

43 OPERATING RANGE
4.3.1 Soil Electrical Conductivity

The quality of soil moisture measurements
which apply electromagnetic fields to wave
guides is affected by soil electrical conductivity.
The propagation of electromagnetic fields in the
configuration of the CS616 is predominantly
affected by changing dielectric constant due to
changing water content, but it is also affected by
electrical conductivity, Free ions in soil solution
provide electrical conduction paths which result
in attenuation of the signal applied to the
waveguldes. This attenuation both reduces the
amplitude of the high-frequency signal an the
probe rods and affects the shape of the
oscillating signal. The attenuation reduces
oscillation frequency at a given water content
because it takes a longer time 1o reach the
oscillator trip threshold.

Sail electrical conductivity can be described by
(Rhoades et al., 1976)

Gourk = CsoutionBv T + Ssond

with ¢ the electrical conductivities of the bulk
soil, the soil solution, and the solid constituents,
6, the volumetric water content and T a soil-
specific transmission coefficient intended to
account for the tortuostty of the flow path as
water content changes. See Rhoades et al.,
1989 for a form of this equation which accounts
{or mobile and immobile water, The above
equation is presented here the show the
relationship between soil solution electrical
conductivity and soil bulk electrical conductivity.

Soil solution elsctrical conductivity, Gususon €an
be determined in the laboratory using extraction
methods. Soil bulk electrical conductivity can
be measured using time domain reflectometry
(TDR) methods, Most expressions of soil
electrical conductivity are given in terms of
solution conductivity. Discussion of the effects
of soil electrical conductivity on CS815
performance will be on a soil solution basis
unless stated otherwisa.

When soil solution electrical conductivity values
exceed 1 €S m”, the slope of the calibration
begins to change. The slope decreases with
increasing electrical conductivity. The probe will
still respond to water content changes with good
stability, but the calibration will have 10 be
modified. (See the Calibration section.) At

3/168
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electrical conductivity values greater than

5dS m! the probe output can become unstable.

4.32 Soil Organic Matter and Clay Content

The amount of organic matter and clay in a soil
can alter the response of diclectric-dependent
methods to changes in water content. This is
apparent when mechanistic models are used to
describe this measurement methodology.

The efectromagnetic energy introduced by the
probe acts to re-orientate or polarize the water
molecules which are polar. If other forces are
acting on the polar water molecules, the force

exerted by the applied signal will be less likely to

polarize it. This has the net effect of ‘hiding’
some of the water from the probe,

Organic matter and most clays are highly polar.

Additionally, some clays sorb water interstitially
and thus inhibit polarization by the applied field.
It would be convenient if the cahbration of water
content to CS615 output period could be
-adjusted according to some parameter of the
soil which reflects the affect of the intrinsic
forces. However, identification of such a
parameter has not been done, and it is likely
that measurement ¢f the correlation parameter
would be more difficult than calibrating the
CS615 for a given soil.

433 Cable Length

Probe cable length is not a limitation under
typical applications. Labomtory measurements
show no degradation in measurement quality
with cable lengths up to 100 meters. Cable
langths greater than 50 m may increase the
potential for darnage from electrostatic
discharge (lightning). The performance may be
degraded if a cable type other than that
provided with the probe is used.

4.3.4 Temperature Dependence

The CS615 output is sensitive to temperature,
and compensation can be applied to enhance
accuracy. The magnitude of the temperature
coefficient varies with water content.
Lah_)omtory measurements were performed at
various water conents and over the
temperature range from 10°C to 30°C. The
calibration information presented in Section 9 is
for a temperature of 20°C. The following
equation can be used to interpolate the
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temperature coefficient for a range of volumetric
water content {8, values.

Cofiumporanre = ~3.46 *107% +0.0198, - 0.04507

To apply this correction, the following equation
can be used,

Byoorrected = Ovuncarrected = (T =20) Coeftamoranue

Application of this correction yields a maximum
difference between corrected and uncorrected
water content of approximately 1.6%.
Considering the accuracy of the maasurement
and the potential. spatial variability of soil
temperature along the length of the probe rods,
the correction is not necessary in most cases.

An example for using the temperature correction is a
measurement taken on a soil at a water content of
about 0.23 and a temperature of 26°C, The
temperature coefficient value is 0.00164 m® m™ *C"'
which means that the measured water content is
5°C *(0.00164 m® m™ °C™) or 0.8% high.

5. INSTALLATION
5.1 ORIENTATION

The probe rods can be inserted vertically into
the soil surface or buried at any orientation to
the surface. A probe inserted vertically into a
soil surface will give an indication of the water
content in the upper 30 cm of soil. The probe
can be Installed horizontal to the surface to
detect the passing of wetting fronts or other
vertical water fluxes. A probe instalied at an
angle of 30 degrees with the surface will give an
indication of the water content of the upper 15
cm of soil.

52 POTENTIAL PROBLEMS WITH IMPROPER
INSERTION

The method used for probe installation can
affect the accuracy of the measurement, The
probe rods should be kept as close to paraliel
as possible when installed to maintain the
design wave guide geometry. The sensitivity of
this measurement is greater in the regions
closest to the rod surface than at distances
away from the surface. Probes inserted in a
manner which generates air voids around the
rods will reduce the measurement accuracy. In

3
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some applications, installation ¢an be improved
by using insertion guides or a pilot tool,
Campbell Scientific offers the CS615G and
CSB15P insertion tools. The C8615Gis a
probe insertion guide which holds the rods
parallel during rod insertion. The CSB15P pilot
tool is essentially the CS6156 rods which are

inserted into the soil-then removed. This makes

proper installation of the CSB815 easier in soils
which are difficult to insert probes into.

PAGE

7.2 PULSE COUNT

It is important to understand the event
sequence during the Instruction. 3 Pulse Count
Measurement when using it with the CS615.
See the Instructions section of the datalogger
manual for a detailed explanation of the Pulse
Count instruction.

A brief explanation of pulse countuse ina
CS615 application is presented here. The LOW
LEVEL AC option for the configuration code is
used, and the output is selected for frequency
(Hz). Period (msec) is easily obtained with the
Inverse instruction (42).

6. WIRING
color | function | CR10(X) 21X/CR7
red +12V +12V +12V
SE analog pulse
green output channel channel
orange | enable | control port | control port
black | ground G i
clear shieid .
{ground) @ o+

NOTE;: CS615s manufactured before
12/95 have the gresn and black leads

teversed. Consult the witing label near the
end of the cable.

. The enable fine is set high to put the probe in
the measuring mode.

7. DATALOGGER INSTRUCTIONS
7.1 INTRODUCTION

The output of the CSE15 is essentially a square
wave with amplitude +2.5 volts and a frequency
which Is dependent on the dielectric constant of
the material surrounding the probe rods. The
frequency range is approximately 600 to 1500
Hz. The pericd (0.7 to 1.6 milliseconds) is used
in the calibration for water content.

The Pulse Count instruction of a CR10, CR500,
21X or CR7 dataloggers can be used with the
CS615 output connected to a pulse count
channel. The Period Measurement instruction
of the CR10 or CR500 can be used with the
CS615 output connected to a single-ended

analog channel.

4

TABLE 1. Instruction 3 Pulse Count
Measurement Sample Program
21X} -
;Simple program to demonstrate use of
,pulse count instruction with CS615

'Table1 ngram
01: 20 Execution Interval (seconds)
1: If ime is (P92) |
1 0000 Minutes into a
2: 15 Minute Interval
3 S0 Then Do
2: Do (P88) ;set CS615 enable high
1 41 Set Port 1 High
3 Begmnmg of Loop (P87)
Delay
2: 2 Loop Count -
4: End (P95)
5: Pulse (PS)
1: Reps
2 1 Pulse Input Channel
3 21 Low Level AC, Output Hz
4: 1 Loc{kHz ]
6: 001 Mult ;convert Hz to kHz
8: 0.0 Offset
€: Do (P86) ;set CS615 enable low
1: 51 Set Port 1 Low
7: End (P95)
End Program

67168
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The Pulse Count instruction uses accumulators
to monitor pulses on the datalogger Pulse
Count Channels. At the beginning of each
execution interval for the table containing the
Pulse Count instruction, the accumulator count
is durnped to a section in datalogger RAM, the
accumulator is then reset to 2ero and begins

. accumulating counts again. When the Pulse

Count instruction is reached, the value in RAM
is modified by the multiplier and ofiset in the
Pulse Count instruction and the result written to
input storage. The RAM is then reset to zero.

Consider the simple 21X program in Table 1.
Additional instructions which might be needed for
multiplexer control or other functions have been
omitted for simplicity. This program is written to
obtain a C8615 reading every 15 minutes.
When the program is compiled by the
datalogger, the accumulators begin monitoring
the Pulse Count Channels. Immediately
following compilation by the datalogger, there |s
no signal on the input channels because the
C8615 is not enabled until the 15 minute interval
specified in the Instruction 92 is reached. When
the 15 minute interval is reached, Instruction 88
is executed which sets the enable of the CS615
high and the probe outputs a signal which is
detected by the pulse counters.

The Loop Instruction in this application uses a
Delay of 1 and a Loop Count of 2. Program
execution pauses during the first loop count
unti! the execution interval of 2 secords is
complete. This delay is necessary because the
probe has not been enabled for the entire
execution interval which means a complete
count is not obtained. More complex programs
will contain additional instructions prior to the
instruction to enable the C$615, and these
Instructions can take a significant amount of
time to execute. During the second time
through the Loop Instruction the pulse counters
see the CS615 output for the full execution
interval. At the end of this interval-the
accumnulators transfer to RAM and are resst.
When the program execution then moves to the
Pulse Count Instruction (P3) the value In RAM
is converted to kHz and written to input storage.
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7.3 PERIOD MEASUREMENT

Instruction 27, Perlod Measurement is available
only on the CR10, CR10X, or CR500. For
convenience, the following tables from the
datalogger manual are presented here. See the
datajogger manual for detailed deseription of
the instruction and the example programs for
typical values.

8. MAINTENANCE

The C$615 does not require periodic
maintenance.

9. CALIBRATION

9.1

GENERAL

The information in this calibration section
applies only to CS815 version 8221-07. The
version number is listed on a cable label near
the end of the probe cable.

The CS515 provides an Indirect measurement
of soil water content by using the effect of
changing dielectric constant on applied
electromagnetic waves. The probe rods act as
a wave guide and the material surrounding the
rods (soil) varies in dielectric constant with the
amount of water in the material.

The dielectric constant of the soll Is a weighted
summation of the dielectric constants of the soil
constituents. The dielectric constant for water
is significantly higher than that of other
constituents. Changes in the dielectric constant
of the soil system can be attributed to changes
in water content. This is the basis for the
measurement technique.

There are two soil properties which affect the
response of the CS616 to changes in water
content. High clay contents (greater than 30%)
or high electrical conductivity (greater than
148 m™) may require that the calibration be
adjusted or generated for the specific soil.
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FIGURE 2. CS615 Calibration Curves

Figure 2 demonstrates the affect of electrical
conductivity on the cal«braﬁon At electrical
conductivity values of 1 dS m and below, the
calibration shown for 0.8 ¢S m™ works well for a
wide range of soil textures. The calibration
curves for the higher electrical conductivities
show that the slope decreases with increasing
conductivity. The response of the CSB15 to
changes in water content at higher electrical
conductivity values is well«behaved up to

" approximately 5 dS m”. The cafibration can be
approximated from figure 2 if the soil solution
electrical conductivity is known or if soil
measurements are made with the CS615 and
the actual water content is independently
determined. High clay content has a similar
affect on the calibration but the magnitude is

dependent on the clay type.
electrical
conductwny calibration
(dsm™)
1.0 6,(x) = =087 +0.037* 1 +0335*
1.8 8,(t) = —0.207 + 0,097 * 1+ 0283 *%*
3.0 0,(1) =~0298+0361* 1+ 0,096 7

8, is the volumetric water content on a fraction
basis {.e, 0.20 is 20% volumetric water contert.
T is the CS615 output period In milllseconds.

9.2 CALIRRATION FOR A SPECIFIC SOIL

The calibration relationship between volumetric
water content and CS615 output period fora
specific soil may need to be established if
Increased accuracy is needed er if the
composition of the soil deviates from what might
be considered typical. High electrical
conductivity, high clay content, high quanz
content and high organic matter content are
conditions which will affect probe response.

10. SAMPLE PROGRAMS

Sample Program
number

1 Monitor 1 CS615 with CR10
datalogger using Period
Averaging Instruction (P27)

2 Monitor 1 CS615 with 21X
datalogger vsing Pulse
Count Instruction (P3)

3 Monitor 48 CS615s with 21X
datalogger and AM416
multiplexer using Pulse
Count Instruction (P3)

4 Monitor 48 CS615s with
CR10 datalogger and
AM416 multiplexer using
Period Averaging Instruction
(Fa7)

Description
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Detail A - Moisture Sensor
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Detail B - Moisture Sensor Installation
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Moisture sensaor
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NOTES:

') Sensor i1nstalletion i1s typicel for all nine sensors.

2] Sensors are to be located 1n leak detection piping using

attached cebles.

31 If required. semsors cen be extracted and re-installed using

attached cables.

4) Sernsors are continuously monitored using CRID dota HDDWmW,
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5{&’. NEW MEXICO ﬂERGY MINERALS . OIL CONSERVATION DIVISION

2040 South Pacheco Street

¥ & NATURAL RESOURCES DEPARTMENT

(505) 827-7134

October 29, 1997

CERTIFIED MAIL
RET RECEIPT NO, P-326-936-357

Mr. Buddy Shaw

AMOCO Production Company
200 Amoco Court

Farmington, New Mexico 87401

RE: AMOCO Manzanares Mesa Surface Waste Management Facility
E/2 NW/4 of Section 4, Township 29 North, Range 8 West, NMPM,
San Juan County, New Mexico.

" Dear Mr. Shaw:

The New Mexico Qil Conservation Division (OCD), has received the Amoco Production Company (Amoco)
application for a surface waste management facility at Manzanares Mesa and the affidavit of publication from
the Farmington Daily Times and the Santa Fe New Mexican. The thirty (30) day public comment period ended
on October 22, 1997 without any interested parties submitting comments. The application proposes the
construction of a test model earthen evaporation pond, composting and landfarm surface waste management
facilities, The OCD is requesting the following additional information as to the design and construction of the
earthen evaporation pond:

1. Engineering design blueprints of the pond and all containment systems to be constructed;
2. Engineering and design specifications on the Moisture Sensor Grid to be installed;
3. Previous studies or current usage of this particular Moisture Sensor Grid
technology;
4. Engineering and design specification on the automated system that will provide 24 hour
monitoring.

Amoco shall send two copies of the above information to the Santa Fe OCD office and one copy to the
appropriate District office.

If you have any questions please do not hesitate to contact me at (505) 827-7153.

Smcerely,

Martyne J. Kieling f ;;

Environmental Geologists

Attachments
Xc: Aztec OCD Office
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NEW MEXICO ENERGY, MINERALS S oy s
& NATURAL RESOURCES DEPARTMENT Santa Fe, New Mexico 87505

(505) 827-7131

October 7, 1997

CERTIFIED MAIL,
RE EIPT NO, P-326-936-343

Ms. Ginger Lusk
Legals Dept.

Daily Times

P.O. Box 450
Farmington, NM 87499

Dear Ms. Lusk

Enclosed please find the invoice and one copy of the affidavit of publication (No. 38510). As we
discussed over the phone on October 7, 1997, please bill Amoco Production Company, Buddy
Shaw, Environmental Coordinator, 200 Amoco Ct., Farmington, New Mexico, 87401. I will

retain one copy of the affidavit of publication for the New Mexico Oil Conservation Division
records.

If you have any questions please do not hesitate to contact me at (505)827-7153.

Sincerely,

Piidipe ey

Martyne J. Kieling
Environmental Geologist

Attachments

-"4

[




. Ay

AFFIDAVIT OF PUBLICATION

No. 38510

STATE OF NEW MEXICO
County of San Juan:

DENISE H. HENSON being duly sworn
says: That she is the Classified Manager
of THE DAILY TIMES, a daily newspaper
of general circulation published in English
at Farmington, said county and state, and
“that th; r;e;'efo attached Legal Notice was
published in a regular and entire issue of
the said DAILY TIMES, a daily newspaper
duly qualified for the purpose within the
meaning of Chapter 167 of the 1937
Session Laws of the State of New Mexico
for publication on the following day(s):

Friday, September 19, 1997;

and the cost of publication is:  $68.65.

%m.w

On9-25-9 7 DENISE H. HENSON

appeared before me, whom |

personally to be the person who signed the

above document.

_[ooge Q1lm..

know

My Commission Expires November 1, 2000

COPY OF P TION

Legals

S~
%)
NOTICE OF PUBLICATION
STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

OIL CONSERVATION DIVISION

Notice is hereby given that pursuant to the New Mexico Oil Conservation Division Regulations, the
following application has been submitted to the Director of the Oit Conservation Division, 2040 S.
Pacheo, Santa Fe, New Mexico 87505, Telephone (505) 827-7131: .

Amoco Production Company, Buddy Shaw, Environmental Coordinator, 200 Amoco Ct.,
Farmington, New Mexico, 87401, has submitted for approval an application to construct
and operate a Rule 711 centralized evaporation pond, and a centralized soils remediation
facility located in the E/2 NW/4 of Section 4, Township 29 North, Range 8 West, NMPM,

San Juan County, New Mexico. Produced water assoclated with oll and gas production
will be disposed of in a test model evaporation pond. The pond will be constructed with
compacted soil and soll binder, a soll moisture sensor grid and a seepage collection sys-
tem. Hydrocarbon contaminated soils associated with oil and gas production will be reme-
diated by composting or by spreading them on the ground sufface in 6 inch lifts or less
and periodically disking them to enhance biodegradation of contaminants. Ground water
most likely to be affected by any accidental discharges at the surface is at a depth of 140
feet to 520 feet with a total dissolved solids concentration of approximately 2,140 parts
per million. The facility is underialn by the San Jose Formation, a massive sandstone
ranging in thickness from 1,100 feet to 2,500 feet. The permit application addresses the
construction, operations, spill[leak prevention and monitoring procedures to be incorpo-

’ rated at the proposed site.

Any interested person may obtain further information from the Oil Conservation Division and may
submit written comments to the Director of the Oif Conservation Division at the address given
above. The application may be viewed at the above address between 8:00 a.m. and 4:00 p.m.,
Monday thru Friday. Prior to ruling on any proposed application, the Director of the Oil Conservation
Division shall allow at least thirty {30} days after the date of publication of this notice during which
comments may be submitted to him and public hearing may be requested by any interested per-
son. Request for public hearing shall set forth the reasons why a hearing shall be held. A hearing
will be held if the director determines that there is significant public interest.

If no hearing is held, the Director will approve or disapprove the application based on the informa-
tion available. iIf a public hearing is held, the Director will approve the application based on the in-
formation in the application and information presented at the hearing.

GIVEN under the Seal of New Mexico Oil Conservation Commission at Santa Fe, New Mexico, on
this 3rd day of September, 1997.

STATE OF NEW MEXICO

Oll. CONSERVATION DIVISION
SEAL

fs/ William J. LeMay

WILLIAM J. LEMAY, Director

Legal No. 38510 published in The Daily Times, Farmington, New Mexico, on Friday, September 19,
1997.
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NOTICE OF PUBLICATION
STATE OF NEW MEXICO

ENERGY, MINERALS
AND NATURAL
RESOURCES
DEPARTMENT

OlL CONSERVATION
DIVISION

Notice is hereby given that
pursuant to the New Mexico
0il Conservation Division
Regulations, the following
apptication has been submit-
ted to the Director of the Oil
Conservation Division, 2040
§. Pacheco, Santa Fe, New
Mexico 87505, Telephone
(505) 827-7131:

Amoco Production Compa-
ny, Buddy Shaw, Environ-
mental Coordinator, 200
Amoco Ct., Farmington,
New Mexico, 87401, has sub-
mitted for approval an apphi-
* cation to construct and oper-
ate a Rule 711 centralized
evaporation pond, and a cen-
tralized soils remediation fa-
cility located in the E/2 NW/4
of Section 4, Township 29
North, Range 8 Wes?,
NMPM, San Juan County,
New Mexico. Produced wa-
ter associated with oil and
gas production will be dis-
posed of in a test model evap-
oration pond. The pond will
be constructed with com-
pacted soil and soil binder, a
soil moisture sensor grid and
a seepage collection system.
Hydrocarbon contaminated
soils associated with oil and
gas production will be reme-
diated by composting or by
spreading them on the
ground surface in 6 inch lifts
or less and periodically disk-

| hearing.

ing them to enhance biodeg-
radation of contaminants.
Ground water most likely to
be affected by any accidentat
discharges at the surface is
-at a depth of 140 feet to 520
feet With a jotal dissotved sol-
s #omceniration of approxi-
‘owaldy 2,349 parts per mil-

Aiens. The Ragility is undertain |

by the San Jose Formation, &
- massive sandstone ranging
in thickness from 1,100 feet to
2,500 feet. The permit appli-
cation addresses the con-
struction, operations, spill/
leak prevention and monitor-
ing procedures fo be incorpo-
rated at the proposed site.

" Any interested person may
obtain further information
from the Oil Conservation Di-
vision and may submit writ-
ten comments to the Director
of the Oil Conservation Divi-
sion at the address given
above. The application may
be viewed at the above ad-
dress between 8:00 a.m. and
4:00 p.m., Monday thru Fri-
day. Prior to ruling on any
proposed application, the Di-
rector of the Oil Conserva-
tion Division shall allow at
least thirty (30) days after
the date of publication of this
nofice during which com- !
ments may be submitted to |
him and public hearing may
be requested by any inter-
ested person. Request for
public hearing shalt set forth
the reasons why a hearing
shall be held. A hearing will
be held if the director defer-
mines that there is signifi-
cant publicinterest,

If no hearing is held, the Di-
rector will approve or disap-
prove the application based
on the information available.
if a public hearingis held, the
Director will approve the ap-
plication based on the infor-
mation in the application and
information presented at the

GIVEN under the Seal of
New Mexico Oil Conserva-
tion Commission at Santa Fe,
New Mexico, on this 3rd day
of September 1997.

STATE OF NEWMEXICO
OIL CONSERVATION ]
DIVISION ,

WILLIAM J. LEMAY,
Director ‘

%ﬁanmﬁe NewMex%om S '

- p - NS —

AD NUMBER: 696922  ~ ACCOUNT: 999901
LEGAL NO: 62383 P.0. #:
o
196 LINES ONCE at___$ 125.44
Affidavits: 5.25.
Tax: .8.17
Total: $ 138.86

AFFIDAVIT,OF PUBLICATION .

STATE OF NEW MEXICC
COUNTY OF SANTA FE h

carm TETLNT 2
Lo

I, BEISY PERRER . . ... ' being fdirst duly swern declars and
say that I am Legal Advertising Representative of THE SANTA
FE NEW MEXICAN,a daily news paper published in the English
language, and having a general circulation in the Counties of ™~
Santa Fe and, Los Alamos, State of New Mexico and being a News-
paper duly qualified to publish legal notices and advertise-
ments under the provisions of Chapter 167 on Session Laws of
1937; that the publication # a copy of which is
hereto attached was published in said newspaper once each
WEEK for onNE consecutive week(s) and that the no-
tice was published in the newspaper proper and not in any

supplement; the first publication being on the 22 day of

-

 SEPTEMBER 1997 and that the undersigned has personal
knowledge of. rhe matter and ings set forth in this affida-____
vit,

/S/

-LEGAL ADVERT‘FEMEﬁT'REPRESENTATIVE

Subscribed and sworn to befére me on this:
22 day of SEPTEMBER A.D., 1997

Notary -
Commissich Expires

OFFICIAL SEAL
B. MATHIE

NOTARY PUBLIC
. STATE OF NEW MEXICO

My Commission Expires 5 — T=

B g
\

PO. Box 2048

New Mexico 8750 |

Santa Fe,

505~983~3303

462383
; S9p




P
{

NOTICE OF PUBLICATION
STATE OF NEW MEXICO :
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

Notice is hereby given that pursuant to the New Mexico Oil Conservation Division Regulations,
the following application has been submitted to the Director of the Qil Conservation Division,
2040 S. Pacheco, Santa Fe, New Mexico 87505, Telephone (505) 827-7131:

“ Amoco Production Company, Buddy Shaw, Environmental Coordinator, 200
Amoco Ct., Farmington, New Mexico, 87401, has submitted for approval an
application to construct and operate a Rule 711 centralized evaporation pond,
and a centralized soils remediation facility located in the E/2 NW/4 of Section 4,
Township 29 North, Range 8 West, NMPM, San Juan County, New Mexico.
Produced water associated with oil and gas production will be disposed of in a
test model evaporation pond. The pond will be constructed with compacted soil
and soil binder, a soil moisture sensor grid and a seepage collection system.

- Hydrocarbon contaminated soils associated with oil and gas production will be
remediated by composting or by spreading them on the ground surface in 6 inch
lifts or less and periodically disking them to enhance biodegradation of
contaminants. Ground water most likely to be affected by any accidental
discharges at the surface is at a depth of 140 feet to 520 feet with a total dissolved
solids concentration of approximately 2,140 parts per million. The facility is
underlain by the San Jose Formation, a massive sandstone ranging in thickness
from 1,100 feet to 2,500 feet. The permit application addresses the construction,
operations, spill/leak prevention and monitoring procedures to be incorporated
_at the proposed site.
T o '
Any intErested pe'rson may obtain further information from the Qil Conservation Division and may
submit written comments to the Director of the Oil Conservation Division at the address given
above. The application may be viewed at the above address between 8:00 a.m. and 4:00 p.m.,
Monday thru Friday. Prior to ruling on any proposed application, the Director of the Oil
Conservation Division shall allow at least thirty (30) days after the date of publication of this
notice during which comments may be submitted to him and public hearing may be requested by
any interested person. Request for public hearing shall set forth the reasons why a hearing shall
be held. A hearing will be held if the director determines that there is significant public interest.

If no hearing is held, the Director will approve or disapprove the application based on the
information available. If a public hearing is held, the Director will approve the application based
on the information in the application and information presented at the hearing.

GIVEN under the Seal of New Mekxico Oil Conservation Commission at Santa Fe, New Mexico,
on this 3rd day of September, 1997,

' STATE OF NEW MEXICO
; OIL-SQNSERVATION DIVISION

SEAL MAY, Director



NEW M]EHCO ]&ERGY, MDINERALS . OIL CONSERVATION DIVISION

2040 South Pacheco Street

& NATURAL RESOURCES DEPARTMENT Santa Fe, New Mexico 87508

{503) 827-711 01

September 3, 1997

Mr. Buddy Shaw

Amoco Production Company
200 Amoco Ct.

Farmington, NM 87401

RE: Public Notice for Amoco Manzaneres 711 Facility
E/2 NW/4 of Section 4, Township 29 North, Range 8 West, NMPM,
San Juan County, New Mexico.

Dear Mr. Shaw;

The New Mexico Oil Conservation Division (OCD), has received the Amoco Production
Company (Amoco) application for a 711 waste management facility at Manzaneres dated July 8,
1997. The application proposes the construction of a test model earthen evaporation pond,
composting and landfarm 711 facility. The facility is to be located in E/2 NW/4 of Section 4,
Township 29 North, Range 8 West, NMPM, San Juan County, New Mexico.

Based on the information provided with the application Form C-137 and additional information
on file, the OCD has prepared a public notice statement that Amoco must published in the
Farmington Daily Times and in the Santa Fe New Mexican newspapers. Amoco must send the
original certified affidavit of publication from both the Farmington Times and the Santa Fe New
Mexican to the OCD Santa Fe office and a copy to the appropriate District office.

If you have any questions please do not hesitate to contact me at (505) 817—7153.
|
Sincerely,

P Iuttin. g Ty

Martyne J. Kieling
Environmental Geologists

Attachments
XC: Aztec OCD Office




NOTICE OF PUBLICATION
STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

Notice is hereby given that pursuant to the New Mexico Oil Conservation Division Regulations,
the following application has been submitted to the Director of the Oil Conservation Division,
2040 S. Pacheco, Santa Fe, New Mexico 87505, Telephone (505) 827-7131:

Amoco Production Company, Buddy Shaw, Environmental Coordinator, 200
Amoco Ct., Farmington, New Mexico, 87401, has submitted for approval an
application to construct and operate a Rule 711 centralized evaporation pond,
and a centralized soils remediation facility located in the E/2 NW/4 of Section 4,
Township 29 North, Range 8 West, NMPM, San Juan County, New Mexico.
Produced water associated with oil and gas production will be disposed of in a
test model evaporation pond. The pond will be constructed with compacted soil
and soil binder, a soil moisture sensor grid and a seepage collection system.
Hydrocarbon contaminated soils associated with oil and gas production will be
remediated by composting or by spreading them on the ground surface in 6 inch
lifts or less and periodically disking them to enhance biodegradation of
contaminants. Ground water most likely to be affected by any accidental
discharges at the surface is at a depth of 140 feet to 520 feet with a total dissolved
solids concentration of approximately 2,140 parts per million. The facility is
underlain by the San Jose Formation, a massive sandstone ranging in thickness
from 1,100 feet to 2,500 feet. The permit application addresses the construction,
operations, spill/leak prevention and monitoring procedures to be incorporated
at the proposed site.

Any interested pe‘rson may obtain further information from the Oil Conservation Division and may
submit written comments to the Director of the Oil Conservation Division at the address given
above. The application may be viewed at the above address between 8:00 a.m. and 4:00 p.m.,
Monday thru Friday. Prior to ruling on any proposed application, the Director of the Qil
Conservation Division shall allow at least thirty (30) days after the date of publication of this
notice during which comments may be submitted to him and public hearing may be requested by
any interested person. Request for public hearing shall set forth the reasons why a hearing shall
be held. A hearing will be held if the director determines that there is significant public interest.

If no hearing is held, the Director will approve or disapprove the application based on the
information available. If a public hearing is held, the Director will approve the application based
on the information in the application and information presented at the hearing.

GIVEN under the Seal of New Mexico Qil Conservation Commission at Santa Fe, New Mexico,
on this 3rd day of September, 1997.

STATE OF NEW MEXICO
0] NSERVATIO}N DIVISION

SEAL MAY, Director
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e 1oa0 o etel New Mexico Form C-137

Hobbs, NM 88241-1980 Energy lgnerals and Natural Resources D®artment .. . Originated 8/8/95
District I - (505) 7481283 Qil Conservation Division " A

Artesia, NM 88210 2040 South Pacheco Street ' o Sub'l;‘li‘iﬁrgg‘:\{
%L(s)%%)uér; 2(23?1)0234-6178 Santa Fe, New Mexico 87505 ’ R o San B
Aztec, NM 87410 (505) 827-7131 | v T 1 Copy to appropriate

District IV - (505) 827-7131 . . ; District Office
: j

APPLICATION FOR WASTE MANAGEMENT FACILITY

(Refer to the OCD Guidelines for assistance in completing the application)

[_] Commercial ] Centralized
1. Type: 1} Evaporation [_] Injection xi] Other
X Solids/Landfarm [_] Treating Plant (]?;éﬂiﬁgégumis)’
2. Operator: __Amoco Production Company

Address: 200 Amoco Ct., Farmington, NM._ 87401

Contact Person: —Buddy Shaw - Phone: ___(305)326-9200
3. Location: Eia—/4 AN&I Y /4 Sectiovh‘:._‘_4_‘__ Township — 29N __ Range W
Submit large scale topographic map showing exact location .
4, Is this a modification of an existing'faéiliiy? [_JYes Q(No
5. Attach the name and address of tﬁe landgwner of the facility site and landowners of record within one mile of the site.
6. Attach description of the facility with a dia.g‘rbam indicating Ioéatioﬁ of fences, pifs, dikes, and tanks on the facility.
7. ‘Attach designs prepared in accordance Witﬁbivision gUidelines for the construction/installation of the following: pits

or ponds, leak-detection systems, aerations systems, enhanced evaporation (spray) systems, waste treating systems,
security systems, and landfarm facilities.

8. Attach a contingency plan for reporting and clean-up for spills or releases.
9. Attach a routine inspection and maintenance plan to ensure permit compliance.
10. Attach a closure plan.
11. Attach geological/hydrological evidence demonstrating that disposal of oil field wastes will not adversely impact

groundwater. Depth to and quality of ground water must be included.

12. Attach proof that the notice requirements of OCD Rule 711 have been met.

13. Attach a contingency plan in the event of a release of H,S.

14. Attach such other information as necessary to demonstrate compliance with any other OCD rules, regulations and
orders.

15. CERTIFICATION

| hereby certify that the information submitted with this application is true and correct to the best of my knowledge
and belief.

Name: Ruddy D _Shawus Title: Environmental Coordinator
)

Signature: Date: July 8, 1997




AMOCO PRODUCTION COMPANY
APPLICATION FOR WASTE MANAGEMENT FACILITY

Name and address of facility site landowner:

Paul & Son Construction, Inc.
210 W. Main
Bloomfield, NM 87413

Name and address of landowners of record within one mile of site:

U.S. Bureau of Land Management
1235 La Plata Highway
Farmington, NM 87401

N.M. State Land Office
4601 College Blvd.
Farmington, NM 87401

Facility description:

The proposed facility is a 4.9 acre non-commercial centralized waste management site. Non RCRA
oilfield generated wastes resulting from oil and gas production operations will be transported to the
site for treatment. Wastes will include impacted soils, tank bottoms, drilling media, produced water
and produced oil. Soils and other solids will be treated in compost piles or landfarmed; bad oil will
be placed into steel holding tanks and held for final disposition off site; produced water (free of
floating hydrocarbons) will be placed into a hydraulically engineered earthen pit for evaporation.
A site schematic of the overall facility is attached.

The proposed evaporation pond is a test model earthen pit of approximate dimensions 200' x 200'
x 5" deep. The pond is a proprietary design that will incorporate compacted soil with soil binder,
moisture sensor grid and seepage collection trenches. This is a test design that will receive funding
and technical evaluation by the U.S. Department of Energy, the Gas Research Institute and Amoco
Production Company. The test pond was originally proposed for another Amoco treatment facility
in July 1996, but that site became unavailable for the project. A plan and description of the proposed
pond prepared by Energy & Environmental Research Center, University of North Dakota, is
attached.

Various liquid reduction technologies will be used to eliminate pond waters, including freeze thaw,
landfarm-compost treatments and private beneficial use.

Blagg Engineering, Inc. Amoco Production Company
Consulting Engineers 1 Application for Waste Management Facility




General site operations, security systems and automation:

Only Amoco Production Company generated wastes will be transported to the facility. A locked
gate will be placed at the site entrance and access will be restricted to those personnel approved by
Amoco.

Sign-in logs will be maintained indicating those personnel entering the site, quantity and type of
waste deposited, and origination location of the waste. These logs will be filed at Amoco's
Farmington office, located at 200 Amoco Ct, Farmington, NM.

An automation system will be installed at the site to provide 24-hour monitoring of fluid levels and
hazard alarms. High fluid levels in bad oil holding tanks and in the evaporation pond will trigger
an alarm that is received by the Amoco Farmington office.

Contingency plan for reporting and clean-up of spills & releases:

All spills and releases will be treated on site. The entire facility is to be bermed and no off site
releases will be anticipated. If an off site release does occur, the impacted soils will be excavated
and transported back to the facility for treatment. Soils impacted by an on site release of
hydrocarbons will be excavated and transported to the site compost facility or landfarm for treatment
and remediation.

Pursuant to Rule 116, major spills of 25 barrels or more of liquid will be reported to the NMOCD
district office and to the Environmental Bureau Chief by telephone or personal communication
within 24 hours of the release. A subsequent written notification of the spill on Form C-141 will be
submitted in duplicate to the district office and to the Environmental Bureau Chief within 15 days
of the spill or incident.

Minor spills of between 5 and 25 barrels of liquid will be reported to the district office and the
Environmental Bureau Chief with a subsequent written notification on Form C-141 within 15 days
of the spill or incident.

Inspection and maintenance plan:

The facility will be inspected weekly to insure permit compliance. The condition of all dikes, fences
and fluid levels will be documented. Sumps and seepage collection trenches will be inspected.
Repairs to the facility will be made as soon as possible. If a defect is discovered that will jeopardize
the integrity of a treatment unit, additional wastes will not be placed into the treatment unit until
repairs have been completed.

Blagg Engineering, Inc. Amoco Production Company
Consulting Engineers 2 Application for Waste Management Facility




Closure plan:

At closure, all storage tanks will be removed from the facility. Composite sampling of landfarm and
compost pile soils will be performed to determine residual hydrocarbon impacts. Soils found with
greater than 5,000 parts per million hydrocarbon content will either be treated on site or transported
off site to a permitted facility for treatment.

The on site evaporation pond will be filled and recontoured to fit existing grades. Alternatively, if
the landowner desires to keep the evaporation pond for livestock watering, the pond will be left in
tact and given to the land owner.

Site fences will be removed and berms will be recontoured to fit existing grades. Alternatively, if
the landowner desires to keep the fences and berms in place, no alterations to these structures will
be made. '

The estimated cost to complete site closure and abandonment, including surface soil sampling and
testing, is $15,000.

Groundwater depth, quality and resistance to impacts:

Groundwater at the site is believed to be in excess of 140 feet below ground surface. The site is
located on the Manzanares Mesa at an elevation of 6,420 feet. There are no windmills or water wells
within one mile of the site. Approximately 3 miles northwest of the proposed facility the San Juan
River is at an elevation of 5,600 feet, and approximately 2.5 miles northeast a private domestic water
well (the Jones well) is at elevation of 5,900 feet. Approximately 2,000 feet northwest of the site
a natural spring is found at an elevation of 6,280 feet.

The surface geology at the site is comprised of the San Jose Formation. This is a massive sandstone
ranging in thickness from 1,100 to 2,500 feet. The San Jose sandstone is anticipated to form a
sufficient barrier to prevent seepage of surface waters from the proposed unlined evaporation pond.

Below the San Jose is the Nacimiento Formation, a shale/mudstone/sandstone, that is a main water
bearing strata for the region. The groundwater from the Nacimiento is not of high quality. A water
sample collected from the Jones Well, which is believed to be completed in the Nacimiento, was
tested for general water chemistry in August, 1996. High total dissolved solids (2,140 mg/L) and -
sulfate (1,260 mg/L) was reported by the testing laboratory. The complete laboratory report is
attached.

Test drilling with an auger drill rig is scheduled prior to facility construction. This drilling will be
to characterize soil lithology in the first 50 feet below ground surface. If groundwater or perched
water is encountered, this water will be sampled and tested.

Blagg Engineering, Inc. Amoco Production Company
Consulting Engineers 3 Application for Waste Management Facility




Notice requirements of OCD Rule 711:

Land owners within 1 mile of the proposed facility have been notified of this permit application.
Attached is a copy of the notification letter and certified receipt from the U.S.P.S.

Contingence plan in the event of H,S release:

No known H,S laden waters, soils, oils or condensates are anticipated to be transported to the facility
for treatment. In the event that H,S is detected at the site, the facility will be closed until trained
personnel with appropriate personal protection can conduct monitoring to determine health and
environment hazards. H,S generating media will be chemically treated until discharges are within
acceptable health and safety standards.

Blagg Engineering, Inc. Amoco Production Company
Consulting Engineers 4 Application for Waste Management Facility
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® CONTPTNTIAL

CONSTRUCTION, DEMONSTRATION, AND EVALUATION OF AN ECONOMIC AND
ENVIRONMENTALLY SAFE EVAPORATION AND HOLDING POND DESIGN

This proposal discusses the construction, demonstration, and evaluation of a uniquely designed
evaporation and holding pond that has the potential to significantly reduce the cost of conventional pond
evaporation for the disposal and management of various wastewaters resulting from energy production,
including by-products of coal combustion and oil and gas produced water. The proposed project would
be conducted at Amoco's Schneider/Cahn Evaporation Facility in northern New Mexico and jointly
conducted by personnel from Amoco, the University of North Dakota Energy & Environmental
Research Center (EERC), and B.C. Technologies. The project duration would be 18 months.

BACKGROUND

Conventional evaporation and holding pond designs typically use two synthetic liners with a sand
and gravel pack between the two liners. A pipe is inserted within the sand and gravel pack to alert
operators of a leak in the upper liner. However, this design has several inherent disadvantages, which
include the following: .

¢ The ponds are very expensive to build.
e There is often no means to detect a leak in the lower liner.
e Leaks can and often do develop in the liners over time.

Therefore, the need for a new pond design has become of primary economic and environmental
interest.

The economic and environmentally safe pond design to be demonstrated calls for the construction
of the pond above ground surface on a gravel/sand pack that incorporates a well screen seepage
recovery header for leachate collection. This seepage collection layer overlies compacted native
materials. The net effect created by these two layers is a horizontal-to-vertical permeability ratio of
greater than 1000, reducing the potential for subsurface seepage to effectively zero. A containment
trench, seepage return pump, and piping are automatically controlled by trench fluid level to return
seepage to the pond. A moisture sensor grid is installed underneath the well screen header to confirm
no leakage to the subsurface. In addition, a berm for temporary fluid containment is in place in case
of a catastrophic event. (A detailed schematic of the pond design is found in Attachment A.)

The advantages of this unique pond design over the conventional design are as follows:

¢ This pond can be constructed for 20% to 40% of the cost of a conventional pond with double
synthetic liners.

* The surface-level gravel/sand pack with well screen header and seepage collection trench
overlying compacted native materials virtually ensures no subsurface leakage.

¢ Subsurface leakage can be detected by the moisture sensor grid included in the design. This
sensor grid can be used to confirm that subsurface leakage is zero.
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® conrfnTiae

OBJECTIVES AND SCOPE OF WORK

Task 1 - Acquisition of the required regulatory approval for the construction and
demonstration of the pond. This task will be conducted primarily by Amoco
personnel, with assistance from EERC and B.C. Technologies personnel.

Task 2 - Construction of the pond and installation of piping, pumps, and instrumentation
required to perform the demonstration. This task will be conducted by Amoco and
B.C. Technologies personnel with assistance from EERC personnel.

Task 3 - Operation of the pond with the objective of collecting sufficient data to evaluate the
efficiency of the design. This task will be conducted by B.C. Technologies and
EERC personnel with assistance from Amoco personnel.

Task 4 - Evaluation of the pond. The objectives of this task are as follows:

1. Confirm the technical and economic feasibility of the pond.
2. Gain regulatory approval for further uses of the pond design.

Objective 1 will be conducted by EERC and B.C. Technologies personnel, and
Objective 2 will be conducted by Amoco, with assistance from EERC and B.C.
Technologies personnel.

PROJECT MANAGEMENT

The EERC will take the lead in overall project management. The EERC proposes that a
technical management team be assembled with representatives from Electric Power Research Institute
(EPRI), the EERC, B.C. Technologies, and Amoco. The technical management team members
anticipated at this time include:

EERC - John Harju.

B.C. Technologies - John Boysen.
EPRI - Dean Golden.

Amoco - Buddy Shaw.

ESTIMATED PROJECT COSTS

The total project cost is estimated to be between $230,000 and $250,000, with the variability
“primarily in the construction costs of the facility. Both monetary and in-kind funding for the economic
and environmentally safe evaporation and holding pond are requested. Amoco will provide all of the
requested in-kind support, while EPRI and the U.S. Department of Energy (DOE) will provide the
monetary support. The total estimated demonstration in-kind cost requirements at this time are between
$60,000 and $80,000. The in-kind funding to be provided by Amoco is primarily for installed costs
of the pond and related equipment (pit construction, well screen header, pumps, piping, etc.).




o conrlfENTiar

All requirements for data collection during Task 3 that are not part of the normal operation of
the facility would be conducted by EERC and B.C. Technologies personnel. The cost for the EERC
and B.C. Technologies to provide the environmental, analytical, engineering, and operations support
required in Tasks 1 through 4 is $170,000. These funds will be provided as $100,000 from EPRI and
$70,000 from the DOE Jointly Sponsored Research Program Cooperative Agreement with the EERC.
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CDS Laboratories Phone:(970)-247-4220
75 Suttle Street Fax :(970)-247-4227
PO Box 2605
Duranao, CO 81302 Report Date: 09/13/96
ANALYSIS REPORT
Attn:
Our Lab #: A96-130814
BLAGG ENGINEERING, INC. Sample ID: JONES WELL
P.O. BOX 87 Date Login: 08/21/96
BLLOOMFIELD NM 87413 Date Rec’d: 08/21/96
COLLECTION INFORMATION
Date/Time/By: 08/21/96 1220 J.C.B.
Location: JONES WELL
Lab# Testname Result Units
A96-130814 Total Alkalinity as CaCO3 220 mg/L
Bicarbonate as CaCO03 220 ng/L
BENZENE <1 ug/L
Carbonate as CaCo03 0 mg/L,
Calcium, dissolved 410 mg/L
Chloride 16 mg/L
Conductivity 2240 pS/cm
ETHYL BENZENE <1 pa/L
Iron, dissolved 0.5 mg/L
Potassium, dissolved 2.0 mg/L
Methane 0.13 mg/L
Ethane = < .02 mg/L, Propane = ND < .02 mg/L
Magnesium, dissolved ' 46.2 mng/L
Manganese, dissolved 2.5 mg /L
Sodium, dissolved 91.3 mg/L
pH 7.16 Units
Sulfate 1260 mg/L
Total Dissolved Solids 2140 ma/L
TOLUENE <1 ua/L
XYLENE (TOTAL) < 2 ug/L

Approved By:,(%fiﬁ&g&)k/%ubv Checked By:mwj)féﬁm__;




BLAGG ENG[NEBUNG, INC. ¢

P.O. Box 87, Bloomfield, New Mexico 87413
Phone: (505)632-1199  Fax: (505)632-3903

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

July 8, 1997

U.S. Bureau of Land Management
1235 La Plata Highway
Farmington, New Mexico 87401

Re:  Amoco Production Company
Notification of Application for Waste Management Facility

Dear Sirs:

On behalf of Amoco Production Company, Blagg Engineering, Inc. (BEI) is submitting an
application for an oilfield waste management facility in E/2 NW/4 Sec. 4 - T29N - R8W, San Juan
County, New Mexico. This facility is located on private land. Public records indicate that the U.S.
Bureau of Land Management is a land owner within one mile of the proposed facility. New Mexico
Oil Conservation Division (NMOCD) regulations, Rule 711, require notification of land owners
within one mile of proposed wasle management facilities.

The application for the facility will be filed with the NMOCD within several weeks of this
notification to you. The application may be reviewed at NMOCD's District 11l office, 1000 Rio
Brazos Road, Aztec, New Mexico, or in their state office, 2040 South Pacheco Street, Santa Fe, New
Mexico.

Questions or comments concerning this notification may be directed to Jeff Blagg of Blagg
Engineering at (505)632-1199, or to Buddy Shaw with Amoco at (505)326-9200.

Respectfully:
Blagg Engineering, Inc.

Jeftrey C. Blagg, P.E.
President

cc: Mr. B.D. Shaw, Amoco Production Company




BLAGG ENGINE&UNG, INC.

P.O. Box 87, Bloomfield, New Mexico 87413
Phone: (505)632-1199  Fax: (505)632-3903

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

July 8, 1997

N.M. State Land Office
4601 College Blvd.
Farmington, New Mexico 87401

Re:  Amoco Production Company
Notification of Application for Waste Management Facility

Dear Sirs:

On behalf of Amoco Production Company, Blagg Engineering, Inc. (BEI) is submitting an
application for an oilfield waste management facility in E/2 NW/4 Sec. 4 - T29N - R8W, San Juan
County, New Mexico. This facility is located on private land. Public records indicate that the N.M.
State Land Office is a Jand owner within one mile of the proposed facility. New Mexico Oil
Conservation Division (NMOCD) regulations, Rule 711, require notification of land owners within
one mile of proposed waste management facilities.

The application for the facility will be filed with the NMOCD within several weeks of this
notification to you. The application may be reviewed at NMOCD's District I1I office, 1000 Rio
Brazos Road, Aztec, New Mexico, or in their state office, 2040 South Pacheco Street, Santa Fe, New
Mexico.

Questions or comments concerning this notification may be directed to Jeff Blagg of Blagg
Engineering at (505)632-1199, or to Buddy Shaw with Amoco at (505)326-9200.

Respectfully:
Blagg Engineering, Inc.

Jeffrey C. Blagg, P.E.
President

cc: Mr. B.D. Shaw, Amoco Production Company
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'3 S/

Jdgac]; (505) 393-6161 ’ New Mexico U Form C-137
. Box : Lo o -

iobbs, NM 88241-1980 Energy l&\erals and Natural Resources Dgartment _ Originated 8/8/95
i ]E!S,m}:irs{ (505) 7481283 Qil Conservation Division | o
rtesia, NM 88210 2040 South Pacheco Street ' JU | 507 S“b‘I‘)‘]“:SOI“(S:‘O“a\l,
tistrict IlI - (505) 334'6178 Santa Fe, New Mexico 87505 ‘o Santa Pe
000 Rio Brazos Roa (505) 827-7131 ) o | Copy to appropriate

ztec, NM 87410
istrict IV -

10.

11.

12.
13.

14,

15.

(505) 827-7131 o i District Office

APPLICATION FOR WASTE MANAGEMENT FACILITY

(Refer to the OCD Guidelines for assistance in completing the application)

[} Commercial fck Centralized
Type: fxXEvaporation [_] Injection x{x] Other
fkSolids/Landfarm [_] Treating Plant (?;éﬂlggtgggss)’

Operator: ___Amoco Production Company

Address: 200 Amoco Ct., Farmington, NM 87401

Contact Person: _Buddy Shaw - Phone: ___(505)326-9200

Location: B2 /4 NW_/4 Section' —d4—_ _Township 20N Range W
Submit large scale topographic map showing exact location '

Is this a modification of an existing facility? []Yes @{\lo

Attach the name and address of the landowner of the facility site and landowners of record within one mile of the site.
Attach description of the facility with a diagram indicating location of fences, pits, dikes, and tanks on the facility.
‘Attach designs prepared in accordance with Division guidelines for the construction/installation of the following: pits
or ponds, leak-detection systems, aerations systems, enhanced evaporation (spray) systems, waste treating systems,
security systems, and landfarm facilities.

Attach a contingency plan for reporting and clean-up for spills or releases.

Attach a routine inspection and maintenance plan to ensure permit compliance.

Attach a closure plan.

Attach geological/hydrological evidence demonstrating that disposal of oil field wastes will not adversely impact
groundwater. Depth to and quality of ground water must be included.

Attach proof that the notice requirements of OCD Rule 711 have been met.
\Attach a contingency plan in the event of a release of H,S.

Attach such other information as necessary to demonstrate compliance with any other OCD rules, regulations and
orders.

CERTIFICATION

| hereby certify that the information submitted with this application is true and correct to the best of my knowledge
and belief.

Name: Buddy D Shaw Title:_Environmental Coordinator

Signature}': &10,07, /\ . Ma&/ Date: July 8, 1997




AMOCO PRODUCTION COMPANY
APPLICATION FOR WASTE MANAGEMENT FACILITY

Name and address of facility site landowner:

Paul & Son Construction, Inc.
210 W. Main
Bloomfield, NM 87413

Name and address of landowners of record within one mile of site:

U.S. Bureau of Land Management
1235 La Plata Highway
Farmington, NM 87401

N.M. State Land Office
4601 College Blvd.
Farmington, NM 87401

Facility description:

The proposed facility is a 4.9 acre non-commercial centralized waste management site. Non RCRA
oilfield generated wastes resulting from oil and gas production operations will be transported to the
site for treatment. Wastes will include impacted soils, tank bottoms, drilling media, produced water
and produced oil. Soils and other solids will be treated in compost piles or landfarmed; bad oil will
be placed into steel holding tanks and held for final disposition off site; produced water (free of
floating hydrocarbons) will be placed into a hydraulically engmeered earthen pit for evaporation.

A site schematic of the overall facility is attached.

The proposed evaporation pond is a test model earthen pit of approximate dimensions 200" x 200’
x 5" deep. The pond is a proprietary design that will incorporate compacted soil with soil binder,
moisture sensor grid and seepage collection trenches. This is a test design that will receive funding
and technical evaluation by the U.S. Department of Energy, the Gas Research Institute and Amoco
Production Company. The test pond was originally proposed for another Amoco treatment facility
in July 1996, but that site became unavailable for the project. A plan and description of the proposed
pond prepared by Energy & Environmental Research Center, University of North Dakota, is
attached.

Various Liquid reductisn tealnalogies will be uged tg etiminate pond waters, including frecze thaw,
landfarm-compost treatments and private beneficial use.

Blagg Engineering, Inc. Amoco Production Company
Consulting Engineers 1 Application for Waste Management Facility
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Only Amoco Production Company generated wastes will be transported to the facility. A locked
gate will be placed at the site entrance and access will be restricted to those personnel approved by
Amoco.

Sign-in logs will be maintained indicating those personnel entering the site, quantity and type of
waste deposited, and origination location of the waste. These logs will be filed at Amoco's
Farmington office, located at 200 Amoco Ct, Farmington, NM.

An automation system will be installed at the site to provide 24-hour monitoring of fluid levels and
hazard alarms. High fluid levels in bad oil holding tanks and in the evaporation pond will trigger
an alarm that is received by the Amoco Farmington office.

Contingency plan for reporting and clean-up of spills & releases:

All spills and releases will be treated on site. The entire facility is to be bermed and no off site
releases will be anticipated. If an off site release does occur, the impacted soils will be excavated
and transported back to the facility for treatment. Soils impacted by an on site release of
hydrocarbons will be excavated and transported to the site compost facility or landfarm for treatment
and remediation.

Pursuant to Rule 116, major spills of 25 barrels or more of liquid will be reported to the NMOCD
district office and to the Environmental Bureau Chief by telephone or personal communication
within 24 hours of the release. A subsequent written notification of the spill on Form C-141 will be
submitted in duplicate to the district office and to the Environmental Bureau Chief within 15 days
of the spill or incident.

Minor spills of between 5 and 25 barrels of liquid will be reported to the district office and the
Environmental Bureau Chief with a subsequent written notification on Form C-141 within 15 days
of the spill or incident.

Inspection and maintenance plan:

The facility will be inspected weekly to insure permit compliance. The condition of all dikes, fences
and fluid levels will be documented. Sumps and seepage collection trenches will be inspected.
Repairs to the facility will be made as soon as possible. 1f a defect is discovered that will jeopardize
the integrity of a treatment unit, additional wastes will not be placed into the treatment unit until
repairs have been completed.

Blagg Engineering, Inc. Amoco Production Company
Consulting Engineers 2 Application for Waste Management Facility




Closure plan:

At closure, all storage tanks will be removed from the facility. Composite sampling of landfarm and
compost pile soils will be performed to determine residual hydrocarbon impacts. Soils found with
greater than 5,000 parts per million hydrocarbon content will either be treated on site or transported
off site to a permitted facility for treatment.

The on site evaporation pond will be filled and recontoured to fit existing grades. Alternatively, if
the landowner desires to keep the evaporation pond for livestock watering, the pond will be left in
tact and given to the land owner.

Site fences will be removed and berms will be recontoured to fit existing grades. Alternatively, if
the landowner desires to keep the fences and berms in place, no alterations to these structures will
be made.

The estimated cost to complete site closure and abandonment, including surface soil sampling and
testing, is $15,000.

Groundwater depth, quality and resistance to impacts:

Groundwater at the site is believed to be in excess of 140 feet below ground surface. The site is
located on the Manzanares Mesa at an elevation of 6,420 feet. There are no windmills or water wells
within one mile of the site. Apprgximately 3 miles northwest of the proposed facility the San Juan
River is at an elevation of 5,600 feet, and approximately 2.5 miles northeast a private domestic water
well (the Jones well) is at elevation of 5,900 feet. Approximately 2,000 feet northwest of the site
a natural spring is found at an elevation of 6,280 feet.

The surface geology at the site is comprised of the San Jose Formation. This is a massive sandstone
ranging in thickness from 1,100 to 2,500 feet. The San Jose sandstone is anticipated to form a
sufficient barrier to prevent seepage of surface waters from the proposed unlined evaporation pond.
SeUS e 000 o ety i Yo

Below the San Jose is the Nacimiento Formation, a shale/mudstone/sandstone, that is a main water
bearing strata for the region. The groundwater from the Nacimiento is not of high quality. A water
sample collected from the Jones Well, which is believed to be completed in the Nacimiento, was
tested for general water chemistry in August, 1996. High total dissolved solids (2,140 mg/L) and
sulfate (1,260 mg/L) was reported by the testing laboratory. The complete laboratory report is
attached.

Test drilling with an auger drill rig is scheduled prior to facility construction. This drilling will be
to characterize soil lithology in the first 50 feet below ground surface. 1f groundwater or perched
water is encountered, this water will be sampled and tested.

Blagg Engineering, Inc. : Amoco Production Company
Consulting Engineers 3 Application for Waste Management Facility




Notice requirements of OCD Rule 711:

Land owners within 1 mile of the proposed facility have been notified of this permit application.
Attached is a copy of the notification letter and certified receipt from the U.S.P.S.

Contingence plan in the event of H,S release:

No known H,S laden waters, soils, oils or condensates are anticipated to be transported to the facility
for treatment. In the event that H,S is detected at the site, the facility will be closed until trained
personnel with appropriate personal protection can conduct monitoring to determine health and
environment hazards. H,S generating media will be chemically treated until discharges are within

acceptable health and safety standards. \ Coe
Vo mrons iy dneded o b indDieclion ol

Amoco Production Company

Blagg Engineering, Inc.
4 Application for Waste Management Facility
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Q CONTENTNTRAL

CONSTRUCTION, DEMONSTRATION, AND EVALUATION OF AN ECONOMIC AND
ENVIRONMENTALLY SAFE EVAPORATION AND HOLDING POND DESIGN

This proposal discusses the construction, demonstration, and evaluation of a uniquely designed
evaporation and holding pond that has the potential to significantly reduce the cost of conventional pond
evaporation for the disposal and management of various wastewaters resulting from energy production,
including by-products of coal combustion and oil and gas produced water. The proposed project would
be conducted at Amoco's Schneider/Cahn Evaporation Facility in northern New Mexico and jointly
conducted by personnel from Amoco, the University of North Dakota Energy & Environmental
Research Center (EERC), and B.C. Technologies. The project duration would be 18 months.

BACKGROUND

Conventional evaporation and holding pond designs typically use two synthetic liners with a sand
and gravel pack between the two liners. A pipe is inserted within the sand and gravel pack to alert
operators of a leak in the upper liner. However, this design has several inherent disadvantages, which
include the following: .

¢ The ponds are very expensive to build.
e There is often no means to detect a leak in the lower liner.
e L eaks can and often do develop in the liners over time.

Therefore, the need for a new pond design has become of primary economic and environmental
interest.

The economic and environmentally safe pond design to be demonstrated calls for the construction
of the pond above ground surface on a gravel/sand pack that incorporates a well screen seepage
recovery header for leachate collection. This seepage collection layer overlies compacted native
materials. The net effect created by these two layers is a horizontal-to-vertical permeability ratio of
greater than 1000, reducing the potential for subsurface seepage to effectively zero. A containment
trench, seepage return pump, and piping are automatically controlled by trench fluid level to return
seepage to the pond. A moisture sensor grid is installed underneath the well screen header to confirm
no leakage to the subsurface. In addition, a berm for temporary fluid containment is in place in case
of a catastrophic event. (A detailed schematic of the pond design is found in Attachment A.)

The advantages of this unique pond design over the conventional design are as follows:

¢ This pond can be constructed for 20% to 40% of the cost of a conventional pond with double
synthetic liners.

e The surface-level gravel/sand pack with well screen header and seepage collection trench
overlying compacted native materials virtually ensures no subsurface leakage.

o Subsurface leakage can be detected by the moisture sensor grid included in the design. This
sensor grid can be used to confirm that subsurface leakage is zero.




OBJECTIVES AND SCOPE OF WORK

Task 1 - Acquisition of the required regulatory approval for the construction and
demonstration of the pond. This task will be conducted primarily by Amoco
personnel, with assistance from EERC and B.C. Technologies personnel.

Task 2 - Construction of the pond and installation of piping, pumps, and instrumentation
required to perform the demonstration. This task will be conducted by Amoco and
B.C. Technologies personnel with assistance from EERC personnel.

Task 3 - Operation of the pond with the objective of collecting sufficient data to evaluate the
efficiency of the design. This task will be conducted by B.C. Technologies and
EERC personnel with assistance from Amoco personnel.

Task 4 - Evaluation of the pond. The objectives of this task are as follows:

1. Confirm the technical and economic feasibility of the pond.
2. Gain regulatory approval for further uses of the pond design.

Objective 1 will be conducted by EERC and B.C. Technologies personnel, and
Objective 2 will be conducted by Amoco, with assistance from EERC and B.C.
Technologies personnel.

PROJECT MANAGEMENT

The EERC will take the lead in overall project management. The EERC proposes that a
technical management team be assembled with representatives from Electric Power Research Institute
(EPRI), the EERC, B.C. Technologies, and Amoco. The technical management team members
anticipated at this time include:

EERC - John Harju.

B.C. Technologies - John Boysen.
EPRI - Dean Golden.

Amoco - Buddy Shaw.

ESTIMATED PROJECT COSTS

The total project cost is estimated to be between $230,000 and $250,000, with the variability
primarily in the construction costs of the facility. Both monetary and in-kind funding for the economic
and environmentally safe evaporation and holding pond are requested. Amoco will provide all of the
requested in-kind support, while EPRI and the U.S. Department of Energy (DOE) will provide the
monetary support. The total estimated demonstration in-kind cost requirements at this time are between
$60,000 and $80,000. The in-kind funding to be provided by Amoco is primarily for installed costs
of the pond and related equipment (pit construction, well screen header, pumps, piping, etc.).




® | CONFIENTIAL

All requirements for data collection during Task 3 that are not part of the normal operation of
the facility would be conducted by EERC and B.C. Technologies personnel. The cost for the EERC
and B.C. Technologies to provide the environmental, analytical, engineering, and operations support
required in Tasks 1 through 4 is $170,000. These funds will be provided as $100,000 from EPRI and
$70,000 from the DOE Jointly Sponsored Research Program Cooperative Agreement with the EERC.
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Chs Laboratories
75 Suttle Street
PO Box 2605

PDuranao,

Attn:

CO 81302

Phone:(970)-247-4220

Fax

Revort Date:

ANALYSIS REPORT

BLAGG ENGINEERING, INC.
P.O. BOX 87
BLOOMFIELD NM 87413

our Lab #:
Sample ID:
Date Lodain:
Date Rec’d:

:(970)-247-4227

09/13/96

A96-130814
JONES WELL
08/21/96
08/21/96

COLLECTION INFORMATION

pate/Time/By: 08/21/96 1220 J.C.B.
Location: JONES WELL
Lab# Testname Result Units
A96-130814 Total Alkalinity as CacCoO3 220 mg/L
Bicarbonate as CaCO3 220 mg/L
BENZENE <1 ug /L
Carbonate as CaCoO3 0 mqg/L
Calcium, dissolved 410 mg/L
Chloride 16 mg/L
Conductivity 2240 psS/cm
ETHYL BENZENE < 1 ug/L
Iron, dissolved 0.5 mg/L
Potassium, dissolved 2.0 mng/L
Methane 0.13 ng/L
Ethane = < .02 mg/L, Propane = ND < .02 mg/L
Magnesium, dissolved ' 46.2 mg/L
Manganese, dissolved 2.5 mg /L
Sodium, dissolved 91.3 mg /L
pH 7.16 Units
Sulfate 1260 mg/L
Total Dissolved Solids 2140 ma/L — Brackis)
TOLUENE < 1 ua/L
XYLENE (TOTAL) < 2 ug/L

Approved By:_C%vaau&JL/%““/

Checked By: 'Y)ib/




BLAGG EN GINE&UN G, INC. ®

P.0. Box 87, Bloomfield, New Mexico 87413
Phone: (505)632-1199  Fax: (505)632-3903

July 8, 1997

U.S. Bureau of Land Management
1235 La Plata Highway
Farmington, New Mexico 87401

Re:  Amoco Production Company
Notification of Application for Waste Management Facility

Dear Sirs:

On behalf of Amoco Production Company, Blagg Engineering, Inc. (BEI) is submitling an
application lor an oilficld waste management facility in E/2 NW/4 Sec. 4 - T29N - R8W, San Juan
County, New Mexico. This facility is located on private land. Public records indicate that the U.S.
Bureau of Land Management is a land owner within one mile of the proposed facility. New Mexico
Oil Conservation Division (NMOCD) regulations, Rule 711, require notification of land owners
within onc mile of proposed waste management facilities.

The application for the facility will be filed with the NMOCD within several weeks of this
notification to you. The application may be reviewed at NMOCD's District 11 office, 1000 Rio
Brazos Road, Azlec, New Mexico, or in their state office, 2040 South Pacheco Street, Santa Fe, New
Mexico.

Questions or comments concerning this nofification may be directed to Jeff Blagg of Blagg
Engineering at (505)632-1199, or to Buddy Shaw with Amoco at (505)326-9200.

Respectlully:
Blagg Engineering, Inc.

iy O Sl

Jeffrey C. Blagg, P.E.
President

cc: Mr. B.D. Shaw, Amoco Production Company
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BLAGG EN GINEEHNG, INC.

P.O. Box 87, Bloom[ield, New Mexico 87413
Phone: (505)632-1199  TFax: (505)632-3903

July 8, 1997

N.M. State Land Office
4601 College Blvd.
Farminglon, New Mexico 87401

Re:  Amoco Production Company
Notification of Application for Waste Management Facility

Dear Sirs:

On behalf of Amoco Production Company, Blagg Engineering, Inc. (BEI) is submitting an
application for an oilficld waste management facility in /2 NW/4 Sec. 4 - T29N - R8W, San Juan
County, New Mexico. This facility is located on private land. Public records indicate that the N.M.
State Land Office is a land owner within one mile of the proposed facility. New Mexico Oil
Conservation Division (NMOCD) regulations, Rule 711, require notification of land owners within
one mile of proposed waste management facilities.

The application for the facility will be filed with the NMOCD within several weeks of this
notification to you. The application may be reviewed at NMOCD's District 111 office, 1000 Rio
Brazos Road, Aztee, New Mexico, or in their state oflice, 2040 South Pacheco Street, Santa I'e, New
Mexico.

Questions or comments concerning this notification may be directed to Jeff Blagg of Blagg
Engineering at (505)632-1199, or to Buddy Shaw with Amoco at (505)326-9200.

Respectfully:
Blagg Engineering, Inc.

// by (. Dy

Jeffrey C. Blagg, P.E.
President

cc: Mr. B.D. Shaw, Amoco Production Company
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AMOCO MANZAN%ES 711 FACILITY INSPECTION (PHOTOS BY OCD)
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() COETNTIAL

- CONSTRUCTION, DEMONSTRATION, AND EVALUATION OF AN ECONOMIC AND
ENVIRONMENTALLY SAFE EVAPORATION AND HOLDING POND DESIGN

This proposal discusses the construction, demonstration, and evaluation of a uniquely designed
evaporation and holding pond that has the potential to significantly reduce the cost of conventional pond
evaporation for the disposal and management of various wastewaters resulting from energy production,
including by-products of coal combustion and oil and gas produced water. The proposed project would
be conducted at Amoco's Schneider/Cahn Evaporation Facility in northern New Mexico and jointly
conducted by personnel from Amoco, the University of North Dakota Energy & Environmental
Research Center (EERC), and B.C. Technologies. The project duration would be 18 months.

BACKGROUND

Conventional evaporation and holding pond designs typically use two synthetic liners with a sand
and gravel pack between the two liners. A pipe is inserted within the sand and gravel pack to alert
operators of a leak in the upper liner. However, this design has several inherent disadvantages, which
include the following: -

¢ The ponds are very expensive to build.
® There is often no means to detect a leak in the lower liner.
e Leaks can and often do develop in the liners over time.

Therefore, the need for a new pond design has become of primary economic and environmental
interest.

The economic and environmentally safe pond design to be demonstrated calls for the construction
of the pond above ground surface on a gravel/sand pack that incorporates a well screen seepage
recovery header for leachate collection. This seepage collection layer overlies compacted native
materials. The net effect created by these two layers is a horizontal-to-vertical permeability ratio of
greater than 1000, reducing the potential for subsurface seepage to effectively zero. A containment
trench, seepage return pump, and piping are automatically controlled by trench fluid level to return
seepage to the pond. A moisture sensor grid is installed underneath the well screen header to confirm
no leakage to the subsurface. In addition, a berm for temporary fluid containment is in place in case
of a catastrophic event. (A detailed schematic of the pond design is found in Attachment A.)

The advantages of this unique pond design over the conventional design are as follows:

¢ This pond can be constructed for 20% to 40% of the cost of a conventional pond with double
synthetic liners.

® The surface-level gravel/sand pack with well screen header and seepage collection trench
overlying compacted native materials virtually ensures no subsurface leakage.

® Subsurface leakage can be detected by the moisture sensor grid included in the design. This
sensor grid can be used to confirm that subsurface leakage is zero.
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OBJECTIVES AND SCOPE OF WORK

Task 1 - Acquisition of the required regulatory approval for the construction and
demonstration of the pond. This task will be conducted primarily by Amoco
personnel, with assistance from EERC and B.C. Technologies personnel.

Task 2 - Construction of the pond and installation of piping, pumps, and instrumentation
required to perform the demonstration. This task will be conducted by Amoco and
B.C. Technologies personnel with assistance from EERC personnel.

Task 3 - Operation of the pond with the objective of collecting sufficient data to evaluate the
efficiency of the design. This task will be conducted by B.C. Technologies and
EERC personnel with assistance from Amoco personnel.

Task 4 - Evaluation of the pond. The objectives of this task are as follows:

1. Confirm the technical and economic feasibility of the pond.
2. Gain regulatory approval for further uses of the pond design.

Objective 1 will be conducted by EERC and B.C. Technologies personnel, and
Objective 2 will be conducted by Amoco, with assistance from EERC and B.C.
Technologies personnel.

PROJECT MANAGEMENT

The EERC will take the lead in overall project management. The EERC proposes that a
technical management team be assembled with representatives from Electric Power Research Institute
(EPRI), the EERC, B.C. Technologies, and Amoco. The technical management team members
anticipated at this time include:

EERC - John Harju.

B.C. Technologies - John Boysen.
EPRI - Dean Golden.

Amoco - Buddy Shaw.

ESTIMATED PROJECT COSTS

The total project cost is estimated to be between $230,000 and $250,000, with the variability
primarily in the construction costs of the facility. Both monetary and in-kind funding for the economic
and environmentally safe evaporation and holding pond are requested. Amoco will provide all of the
requested in-kind support, while EPRI and the U.S. Department of Energy (DOE) will provide the
monetary support. The total estimated demonstration in-kind cost requirements at this time are between
$60,000 and $80,000. The in-kind funding to be provided by Amoco is primarily for installed costs
of the pond and related equipment (pit construction, well screen header, pumps, piping, etc.).
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All requirements for data collection during Task 3 that are not part of the normal operation of
the facility would be conducted by EERC and B.C. Technologies personnel. The cost for the EERC
and B.C. Technologies to provide the environmental, analytical, engineering, and operations support
required in Tasks 1 through 4 is $170,000. These funds will be provided as $100,000 from EPRI and
$70,000 from the DOE Jointly Sponsored Research Program Cooperative Agreement with the EERC.




EQUIPMENT LIST
EERC PROPOSAL #97-6601

MOISTURE SENSING GRID

$8,000
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CABINET SECRETARY

CERTIFIED MAIL
RETURN RECEIPT NO. P-667-241-941

Mr. B.D. Shaw, Environmental Coordinator
Amoco Production Company

200 Amoco Court

Farmington, New Mexico 87401

RE: Manzanares Centralized Soils Remediation Facility
OCD Rule 711 Permit Approval
San Juan County, New Mexico

Dear Mr. Shaw:

The permit application for the Amoco Production Company Manzaneres centralized soils
remediation facility located in the SE/4 NW/4, Section 4, Township 29 North, Range 8 West,
San Juan County, New Mexico, is hereby approved in accordance with the Oil Conservation
Division (OCD) Rule 711 under the conditions contained in the enclosed attachment. The permit
consists of the application dated October 15, 1992.

The operation, monitoring and reporting shall be as specified in the enclosed attachment. All
modifications and alternatives to the approved soils remediation methods must receive prior OCD
approval. You are required to notify the Director of any facility expansion or process
modification and to file the appropriate materials with the Division.

Please be advised that approval of this permit 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.

Please be advised that all tanks exceeding 16 feet in diameter and exposed pits, ponds, or
lagoons must be screened, netted or otherwise rendered nonhazardous to migratory birds.




Mr. B.D. Shaw
March 8, 1993
Page 2

This permit approval is for a period of five (5) years. This approval will expire on March 8,
1998 and you should submit an application for renewal in ample time before that date. The
Division shall have the authority to administratively change this permit to protect fresh water,
human health and the environment.

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

Sincerely:

M/WQ. a e

William J. LeMay
Director

WIL/kmb
Attachment

xc:  Denny Foust- OCD Aztec Office




ATTACHMENT TO OCD 711 PERMIT APPROVAL
AMOCO PRODUCTION COMPANY
CENTRALIZED SOILS REMEDIATION FACILITY
(March 8, 1993)

COMPOSTING OPERATION

1.

Disposal at the facility will only occur when an attendant is on duty. The facility will
be secure when no attendant is present.

The facility will be fenced and have a sign at the entrance. The sign will be legible from
at least fifty (50) feet and contain the following information: a) name of the facility, b)
location by section, township and range, and ¢) emergency phone number.

An adequate berm will be constructed and maintained to prevent runoff and runon for
that portion of the facility containing contaminated soils.

Only contaminated soils from Amoco operations will be accepted at the facility.

Only solids which are exempt from the RCRA Subtitle C regulations or are non-
hazardous by characteristic testing will be accepted at the facility. Solids from operations
not currently exempt under RCRA Subtitle C or mixed exempt/non-exempt solids will
be tested for appropriate hazardous constituents. Test results must be submitted to the
OCD along with a request to receive the non-exempt solids, and a written OCD approval
(case specific) must be obtained prior to disposal. Comprehensive records of all
laboratory analyses and sample locations will be maintained by the operator.

Moisture will be added as necessary to enhance bioremediation and to control blowing
dust. There will be no ponding, pooling or run-off of water.

Enhanced bioremediation through the application of microbes (bugs) will only be
permitted after prior approval from the OCD. Request for application of microbes must
include the location of the area designated for the bio-remediation program, composition
of additives, and the method, amount and frequency of application.

No free liquids or soils with free liquids will be accepted at the facility.

Comprehensive records of all material disposed of at the facility will be maintained at
the facility. The records for each load will include: 1) the origin, 2) date received, 3)
quantity, 4) exempt or non-exempt status and analysis for hazardous constituents if
required, S) transporter, and 6) exact cell location and any addition of microbes,

‘moisture, fertilizer, etc.




TREATMENT ZONE MONITORING

One (1) background soil sample will be taken from the center portion of the landfarm
two (2) feet below the native ground surface. The sample will be analyzed for total
petroleum hydrocarbons (TPH), general chemistry, and heavy metals using approved
EPA methods.

A treatment zone not to exceed three (3) feet beneath the original land surface will be
monitored. A minimum of one random soil sample will be taken from each individual
cell, with no cell being larger than five (5) acres, six (6) months after the first
contaminated soils are received in the cell and then quarterly thereafter. The sample will
be taken at two to three (2-3) feet below the native ground surface.

The soil samples will be analyzed using approved EPA methods for TPH and BTEX
quarterly, and for general chemistry and heavy metals annually.

After obtaining the soil samples the boreholes will be filled with an impermeable material
such as cement.

REPORTING

L.

Analytical results from the treatment zone monitoring will be submitted to the OCD
Santa Fe Office within thirty (30) days of receipt from the laboratory.

The OCD will be notified of any break, spill, blow out, or fire or any other circumstance
that could constitute a hazard or contamination in accordance with QCD Rule 116.

CLOSURE

1.

The operator will notify the Division of cessation of operations. Upon cessation of
disposal operations for six (6) consecutive months, the operator will complete cleanup
of constructed facilities and restoration of the facility site within the following six (6)
months, unless an extension for time is granted by the Director. A closure plan for the
facility will be approved by the OCD prior to any closure operations.

When the facility is to be closed no new material will be accepted. Existing soils will
be remediated until they meet the OCD standards in effect at the time of closure. The
area will then be reseeded with natural grasses and allowed to return to its natural state.
Closure will be pursuant to all OCD requirements in effect at the time of closure.
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APPLICATION FOR SURFACE WASTE DISPOSAL FACILITY
(Refir 10 OCD Gusidelinag for axmissence in ecomphaing the applicarion)

O Commercial Centralized
Type: 0] Produced Water O  Drilling Muds O oter
K solids O  Treating Fluids
orerator: _ Amoc Prolucin Compans,
ADDRESS: A00 /?”\o co 0014.«&71' F}ikrm‘ /q'lood ;_NM /I) Yo

PHONE:

CONTACT PERSON: ___ (S wud J,r S Law Sz2l-7219

LocaTION: _ SE /4 N /4 Scction ':[: Towstip 27N Range W
Submit large scale topographic map showing exact location.
E No

Attach the name and address of the landowner of the disposal facility site and landowners of record within one-half mile o
the site.

IS THIS AN EXPANSION OF AN EXISTING FACILITY? [ Yes

Attach discription of the facility with a diagram indicating location of fences, pits, dikes, and tanks on the facility.

Attach detailed engincering dcsigns with diagrams prepared in accordance with Division guidelines for the
construction/installation of the following: pits or ponds, leak-detection systems, acrations sytems, enhanced evaporation
(spray) systcms, waste treating systems, and security systems.

Attach a contingency plan for reporting and clean-up of spills or releases.

Attach a routing inspection and maintenance plan to ensure permit compliance.

Attach a closure plan.

Attach geological/hydrological evidence demonstrating that disposal of oil field wastes will not adversely impact fresh watcr,
Depth to and quantity of ground water must be included.

Attach proof that the notice requirements of OCD Rule 711 have been met (Commercial facilities only).
Attach a contingency plan in the event of a release of HS.
Attach such other information as necessary to demonstrate compliance with any other OCD rules, regulations and/oc orders.

CERTIFICATION

I hereby certify that the information submitted with this application is true and correct to the best of my knowledge and belief.
Name: E"“’J’J‘L L“"‘) Title: E;V/&NMKM']{’P ( C’Oufe,:j, ~ 57(0/0\
Signature: @ S l\w Jo—/)S —F2

DISTRIBUTION: Original and one copy to Santa Fe with one copy to appropriate Division District Office.

Date:
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Plan for Disgsposal

Compost mixture consists of the following:

1. O0il soil from Amoco pits
2. Manure from NAPI and San Juan Downs
3. Paper products diverted from Regional Landfill

TPH and BTEX composite tests will be conducted on the final compost sites
prior to use as backfill material for ongoing pit cleanups across the San

Juan Basin. The site will be fenced for security purposes (6° chain-linked
with barbed wire).

Contingency Plan

The site will be bermed and fenced. Should a leak or spill occur it will be
contained on site. Any such occurrence will be reported to the OCD office
in Aztec immediately. Cleanup will consist of re-entry into the compost
pile. Cleanup equipment will be onsite.

Inspection and Maintenance Plan

Site equipment and berm will be inspected daily. 2Any needed repairs will be
made immediately.

Closure Plan

Additional testing will be conducted at the end of the project to make sure
no contamination has occurred to the landowner’s property. Test results
will be furnished as they are received.




Landowner

Chris Velasquez
766 CR 4599
Blanco, NM 87412

This site has no other landowners within one-half mile.

One water well in this area is 170‘ deep.
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APPLICATION FOR SURFACE WASTB DISPOSAL FACILITY

(Ratar 20 OCD Giideiineg for ssnis wising e applicaion)
d Commercial D Ceulralized
Type: O Produced Watcr D Driling Muds a Other
B sotds Treating Fluids

. PM@ Comny

ADDRESS: 200 Aroeg Cowat Ff”ﬂmn‘jq‘lou; N EDY¥ol

/
CONTACT PERSON: R J_A_‘[ S Law PHONE: 26 -7219

LOCATION: __ SE  j4 _Nw) /4 scction ‘_‘t Towstip ATV Rangs £
Submit large scale topographic map showing exact location.

IS THIS AN EXPANSION OF AN EXISTING FACILITY? 0O Yes E No

Altach the name and address of the landowner of the disposal facility site and tandowners of record within one-half mile o
the site,

Attach discription of the facility with a diagram indicating location of fences, pits, dikes, and tanks oa the facility.

Attach dctailed engincering dcsigns with diagrams prepared in accordance with Division guidelines for the
construction/installation of the following: pits or ponds, kak-detection systems, acrations sytems, enhanced evaporation
(spray) systems, waste treating systems, and security systerms.

Attach a contingency plan for reporting and clean-up of spills or releases.

Attach a reutine inspection and maintenance plan to easure permit compliance.

Attach a closure plan.

Attach geological /hydrological evidence demonstrating that disposal of oil field wastes will not adversely impact fresh watcr,
Depth to and quantity of ground water must be included.

Attach proof that the notice requirements of OCD Rule 711 bave been met (Commercial facilities only).

Attach a contingency plan in the event of a release of H,S.

Attach such other information as necessary to demonstrate compliance with any other OCD rules, regulations and /or orders.

CERTIFICATION

T hereby certify that the information submitted with this application is true and corrcet to the best of my knowledge and belief

o (Sudly Shes B inde] Covedirta

Signature: @5 SLW Daes [ O—/5—F2_

DISTRIBUTION: Original and obe copy to Santa Fe with one copy to appropriate Division District Office.




Plan for Disposal

Compost mixture consists of the following:

1. 0il soil from Amoco pits
2. Manure from NAPI and San Juan Downs
3. Paper products diverted from Regional Landfill

TPH and BTEX composite tests will be conducted on the final compost sites
prior to use as backfill material for ongoing pit cleanups across the San

Juan Basin. The site will be fenced for security purposes (6’ chain-linked
with barbed wire).

Contingency Plan

The site will be bermed and fenced. Should a leak or spill occur it will be
contained on site. Any such occurrence will be reported to the OCD office
in Aztec immediately. Cleanup will consist of re-entry into the compost
pPile. Cleanup equipment will be onsite.

Inspection and Maintenance Plan

Site equipment and berm will be inspected daily. Any needed repairs will be
made immediately.

Closure Plan

Y

Additional testing will be conducted at the end of the project to make sure
no contamination has occurred to the landowner’s property.

Test results
will be furnished as they are received.




Landowner

Chris Velasquez
766 CR 4599
Blanco, NM 87412

This site has no other landowners within one-half mile.

One water well in this area is 170’ deep.
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