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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO B7504 
C5051 827-5800 

GOVERNOR 
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March 11, 1994 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-l 11-334-166 

Mr. Rusty Buckingham 
OMEGA-J \ P.O. Box 4802 
Midland, Texas 79704 

RE: MOBILE THERMAL DESORPTION UNIT 
OCD RULE 711 PERMIT APPLICATION 

Dear Mr. Buckingham: 

The New Mexico Oil Conservation Division (OCD) has received your October 20, 1993, application for 
a permit to operate a mobile thermal desorption unit submitted by GMA, Inc. on behalf of OMEGA-J, 
Inc. The application proposes to operate a mobile thermal remediation facility for the reclamation of 
hydrocarbon contaminated wastes generated in conjunction with the production of oil and gas in eastern 
New Mexico. The OCD has evaluated the need for a Rule 711 permit for this facility. 

At this time the OCD does not require a Rule 711 permit for a mobile thermal treatment facility. The 
individual company or lease operator who wishes to dispose of waste at their lease site using your 
portable disposal unit must obtain prior authorization from the OCD Santa Fe Office. If wastes are 
moved off site from a number of leases to a centralized location to be disposed of using your thermal 
disposal unit then an OCD Rule 711 permit is required prior to operation of this facility. 

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

Sincerely, 

Kathy M. Brown 
Geologist 

xc: Wayne Price, OCD Hobbs Office 
A.K. Khera, GMA, Inc. 
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Civil • Environmental • Transportation 

October 20, 1993 

Mr. Bill Olson 
New Mexico Oil Conservation Division 
State Land Office Building 
P. O. Box 2088 
Santa Fe, New Mexico 87504-2088 

Subject: Permit to Operate a Mobile Thermal Desorption Unit for Hydrocarbon 
Contaminated Soils Within New Mexico 

Dear Mr. Olson: 

On July 29, 1993 we contacted you to discuss the permitting requirements for a 
mobile Thermal desorption unit for remediation of Hydrocarbon contaminated soils. 
Based on our understanding of that communication we have compiled the necessary 
information in the enclosed package for your review and issuance of a permit. GMA, 
Inc., is requesting the permit on behalf of our client OMEGA-J, Inc. of Midland, Texas. 

Our communications with you revealed that there is no specific format for 
application for the said permit. Therefore, we have organized the enclosed document 
in a format that is succinct and easy to follow. At a glance from the table of contents 
you should be able to determine that all possible issues have been addressed. 
However, if we have inadvertently missed to address specific permit requirement, we 
are ready to respond promptly upon your request. 

Your prompt review of the enclosed application will be much appreciated. 
Please do not hesitate to contact me at (505) 646-6507. 

Sincerely yours, 

GMA, INC. 

v. K. Khera, P.E. 
President 

xc: Mr. Rusty Buckingham - Partner, OMEGA-J 

/AKK/cma/omegarpt.o20:Dsk#262 

• • • • • • • P.O. Box 5023 Las Cruces, NM 88003 (505)646-6507 Fax (505) 646-6518 

ALBUQUERQUE • EL PASO • LASCRUCES 
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APPLICATION FOR PERMIT FOR A THERMAL DESORPTION UNIT FOR THE 
REMEDIATION OF HYDROCARBON CONTAMINATED SOILS 

1.0 INTRODUCTION 

1.1 Background: 

A group of Texas investors, all having experience in the oil related business 
developed a Texas Partnership to invest in the development, testing, permitting and 
operation of a Thermal Desorption Unit for remediation of hydrocarbon contaminated 
soils. A prototype of the equipment is currently operational in Midland, Texas. The 
Desorption unit is designed to either be located on one site for extended periods or 
moved to locations needing decontamination of hydrocarbon contaminated soils. The 
partnership is seeking a permit from the New Mexico Oil Conservation Division for the 
use of this mobile decontamination equipment primarily intended for use in the oil 
fields of eastern New Mexico. 

1.2 Ownership: 

The Desorption Unit is owned by a Limited Partnership, and operated by 
OMEGA-J, Inc., a Texas Corporation. The partners are: 

PATOIL Corporation - Midland,Texas 
Gordon T. West, Jr., Inc. - Wichita Falls, Texas 
Henderson & Erickson Ltd., - Midland, Texas and Wichita Falls, Texas 

The Partnership address and phone numbers are: 

P.O. Box 4802 
Midland, Texas 79704 
Tel: (915) 694-7793 
Fax: (915) 694-7872 

1.3 Purpose: 

The purpose of the Desorption unit is to provide a mobile decontamination 
methodology for remediating highly contaminated soils in the oil fields and other 
petroleum extraction and refining industries. 
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2.0 DESCRIPTION OF EQUIPMENT 

2.1 Process Description: 

The process employed by the equipment is called Thermal Desorption. It 
consists of heating hydrocarbon contaminated soils in a rotary kiln to a temperature 
high enough to volatilize the hydrocarbons. The volatilized gases are transferred to a 
burner section where the gases are heated to a temperature high enough to almost 
completely destroy the volatile hydrocarbons so that there are practically no 
hydrocarbon emissions from the process. The decontaminated soil can be safely 
backfilled into the excavation from which it was originally derived or disposed of in a 
manner required by the customer and in accordance with applicable regulations. The 
process offers a quick method of remediating contaminated soils that have very high 
hydrocarbon concentration (TPH = 10,000 - 25,000 ppm). 

2.2 Components and Functions: 

The unit consists of three basic components these are: 1) The infeed system, 2) 
Thermal Unit, and 3) Water Storage Skid. The infeed system prepares the soil for 
processing. This infeed system consists of a hopper, a shaker/screen, a crusher, and a 
conveyor belt which weighs the material to be processed. The second piece of 
equipment is the thermal unit, itself, which consists of a rotary kiln, the furnace area 
for flashing the volatilized gasses, and a water cooling system which also removes the 
particulates out of the emissions. The third piece of equipment is a water storage skid 
which furnishes water to the cooling system and is recycled back into the water system 
skid. When the water becomes a slurry from the particulate emissions it is disposed on-
site in a evaporation pond. Photographs of the unit are attached in Appendix I . 

23 Mobility and Siting: 

One of the major advantages of this desorption system is that it can be 
mobilized to the site where contaminated soils are being excavated. This facilitates on-
site decontamination and backfilling as almost simultaneous operations. Invariably the 
desorption unit is expected to be located in the eastern New Mexico Oil fields and 
areas that are predominantly involved in the extraction, storage and refining of 
petroleum products. The following general criteria will be used in siting the desorption 
unit: 

1. If site permits, the unit will be located on customer's oil field or refining 
site, an area where petroleum hydrocarbons are handled and stored. 
Thus, the unit will be located on a site with compatible land use. 
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2. The site will appropriately be graded to contain stormwater runoff. 

3. In as far as it is possible the unit will be located in low risk areas where 
groundwater table is greater than 100 ft. deep. 

4. The unit will not be located within 1,000 ft. of residential and commercial 
areas unless the commercial operation is involved in the extraction, 
storage and refining of petroleum products (i.e. compatible uses). 

The desorption unit upon complete set-up on-site, occupies an area 
approximately 150 ft. x 200 ft. 

2.4 Capacity and Size: 

As stated above the unit occupies approximately 150 ft. x 200 ft. area when fully 
assembled. Adequate working and vehicle maneuvering space is required to facilitate 
operations. Capacity of the unit depends upon the level of contaminated soil to be 
remediated. Nominally the unit can process up to 11 tons of soil per hour if the TPH 
is below 10,000 ppm. 

3.0 SOIL DECONTAMINATION EFFECTIVENESS 

The effectiveness of the desorption unit depends upon several factors such as: 

a. Hydrocarbon concentration (TPH) of the feed soil 

b. Soil moisture content 

c. Type of hydrocarbon 

Contaminated soils have been demonstrably remediated to levels below 100 ppm 
TPH and to levels as low as zero depending upon feed TPH concentration. The 
equipment has been demonstrated to accept crude oil contaminated soils with TPH 
levels of up to 35,000 ppm with treated soil TPH levels of 50-75 ppm, well within 
regulatory ranges. 
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4.0 SIDE STREAMS 

4.1 Exhaust: 

The plant includes a hopper, followed by a screen/shaker and crusher. Output 
from the crusher is conveyed to a rotary kiln vapor extraction unit which is followed by 
a thermal oxidizer unit. A power assisted cyclone separator preceded by a quench 
chamber/scrubber is used to control particulate emissions. The hydrocarbon vapors 
volatilized from the contaminated soil are retained in the thermal oxidizer for 0.5 
seconds at a minimum temperature of 14,000° F. This results in a thermal destruction 
efficiency of 99.99% and could vary slightly with the hydrocarbon levels in the 
contaminated soil. The plant also employs two diesel generators rated at 80 KW and 
50 KW capacity respectively. 

An exhaustive chemical analysis has been conducted for contaminants typically 
found in soils contaminated with crude oil distillate. Based on these analysis potential 
maximum emission rates of toxic chemicals (based on State of New Mexico 
Environment Department, Air Quality Bureau Guidelines) were calculated for 
comparison with threshold levels specified in NMED's Air Quality Control Regulation 
702, Appendix A (Tables for carcinogenic and non-carcinogenic chemicals). All 
calculated values were substantially below threshold limits. 

An air quality dispersion modelling analysis was conducted to quantify the sizes 
of controlled area needed around the desorption unit, outside of which the State or 
Federal ambient air quality standards for TSP, PM-10, N0 2 , CO and S0 2 are not 
exceeded. The EPA approved UNAMAP model, ISCST2 was used in these modelling 
analyses. Based on this modelling an Air Quality Permit application was submitted to 
the NMED, Air Quality Bureau on August 10, 1993. As of September 27, 1993 we 
have been advised by the bureau verbally that the application has been reviewed and 
found to be substantially complete. We anticipate that an air quality permit will be 
issued in the near future. A copy of the application is included in Appendix I I . 

4.2 Scrubber Slurry: 

As indicated above that a quench scrubber is used to control particulate 
emissions from the desorption unit. The scrubber water is recirculated until it becomes 
a slurry and it is no longer effective in controlling exhaust emissions of particulate 
matter. Approximately 100 gpd of slurry is anticipated if the desorption unit is 
operated at its peak capacity of about 11 tons/hour. This slurry is relatively free from 
hydrocarbons since (as stated above) 99.9 % of hydrocarbons are destroyed in the 
thermal oxidizer unit which operates at a minimum of 1,500° F. 
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A representative sample of the slurry is not available since full scale operation of 
the desorption unit has not occurred yet. However, samples from the stored slurry 
from a previous prototype operation was tested for TPH and BTEX. Results of these 
tests are included in Appendix III. No TPH and BTEX was detected in the slurry 
sample. It should be noted that the stored slurry sample does not meet the sample 
storage and preservation requirements of the EPA methods 418.1 and 5030/8020 
protocol and the data is simply being included for reference. 

OMEGA-J, Inc. proposes to dispose the slurry into on-site evaporation ponds 
and when the evaporation is complete the ponds will be capped with clean fill obtained 
from the decontaminated soil. The evaporation ponds will be uniined if the 
groundwater table is in excess of 100 ft and if the site is located in a low risk area. 
Where the groundwater table is 100 ft. or less from the surface and in medium to high 
risk areas the evaporation ponds will be lined with bentonite, clay, synthetic liner (such 
as 40 mil thick hypalon or HDPE) or a composite liner system. In either case slurry 
samples will be periodically analyzed to verify that hydrocarbon concentrations are 
below regulatory limits. 

5.0 CONCLUSIONS 

In summary the thermal desorption unit provides a safe and quick method of 
remediating contaminated soils heavily laden with hydrocarbons. This unit offers a 
method for remediation of soils where other methods such as bio-remediation cannot 
be applied due to high hydrocarbon concentrations. Portability is another major 
advantage of this method since it eliminates the need for transporting contaminated 
soils. There are no hazardous or harmful sidestreams and exhaust produced, thus it is 
safe for the workers and habitants around in the area. 

5 



APPENDICES 



Appendix I -
Photographs 



Infeed System and Water Storage Skid 



Appendix II -
Air Quality Permit Application 
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SECTION 12 - CERTIFICATION 

I , CHflRigs "5. 8ucfeiM&tfftM ^ hereby certify that the information an 

this application are completely true and as accurate as possible, to the best of ray p 

and professional expertise and experience. 

Signed this /D day of AV&VST 19 ?3. upon my oath of affirmatioi 

of the State of NS.VJ SA&YICG 

SIGNATURE (Authorized Company Representative) DATE 

CH.Ag.t- SS S. goClV^.)^^g.^fA^^^ Title: <DPSiZA-r\o u<5 hAP,ub<Z£R~. 
PRINTED NAME 

Subscribed and sworn to before me on this / O ^ day of fijJOiJ^ 

My authorization as a Notary of the State of i M l ) MJJf / t b expires on the. vly authorization as a Not 

• i \ . . . 

NOTARY'S SIGNATURE DA1F 

NOTARY'S PRINTED NAME 



CALCULATIONS OF UNCONTROLLED EMISSIONS 

FROM ROTARY KILN 

1. Particulate Matter 

Basis for calculation: Measured particulate rate from No. 2 Test of 8/16/91 in which 
insufficient, eroded spray nozzles were used in the wet scrubber. This was by far the 
worst result of 2 sets of test runs, and appears to represent "uncontrolled" emissions. 
(Reference: Source Emission Test Report For A Thermal Soil Unit, prepared for 
Soil Processing, Inc., Anchorage, Alaska, by Environmental Science & Engineering, 
Inc., October 22, 1991). 

Measured particulate emission rate: 11.688 lb/hr. 
Soil feed rate: 8.57 tons/hr. 
Scaling emission rate up to 11 tons/hr. soil feed rate: 

11 x 11.688 = 15.00 lb/hr. 
8.57 

or 15.00 lb x 3640 op hrs. x 1 = 27.3 tons/yr. 
yr. 2000 lb/ton 

2. Hydrocarbons 

Maximum hydrocarbon input rate occurs at 6 tons/hr feed rate and 25,000 ppm per 
R. Buckingham, SFM Corp. Assuming 100% desorption of hydrocarbons from 
contaminated soil, 

NMHC rate = 6 tons x 2000 Jb x 25.000 = 300 lb/hr. 
hr ton 1,000,000 

or 300 ]b x 3640 op hrs. x 1 = 546 tons/yr. 
hr yr. 2000 lb/ton 



CALCULATIONS OF UNCONTROLLED EMISSIONS 

FROM CRUSHER, SCREEN, AND CONVEYORS 

Source 
Emission Factors*, lb/ton 
TSP PM-10 

Screen 
Transfer point 1 
Transfer point 2 
Transfer point 3 
Crusher 

0.16 0.12 
.029 .013 
.029 .013 
.029 .013 
0.28** .017** 

TSP emission rate (total) = .527 lb x 11 tons = 5.80 lb/hr. 
ton hr. 

or 5.80 lb x 3640 on hrs. x 1 = 10.55 tons/yr. 
hr. yr. 2000 lb/ton 

= 10.55 tons/yr. 

PM-10 emission rate (total) = .176 lb_ 
ton 

x 11 tons = 1.94 lb/hr. 
hr. 

or 1.94 lb x 3640 OD hrs. x 1 = 3.52 tons/yr. 
hr. yr. 2000 lb/ton 

From EPA's AP-42, Table 8.19.1-1 
From EPA's AP-42, Table 8.19.2-1 



ENGINE EXHAUST EMISSION CALCULATIONS: LB/HR., TONS/YR. 

See Page 17 of Modeling report for calculations of emissions in gm/sec. 

Total annual operating hours = 10 hrs x 7 days x 52 weeks = 3640 hrs. 
day week year year 

Emission rates in gm x 3600 sec x 1 = rates in lb/hr. 
sec hr. 454 gm/lb 

or, Emission rates in gm x 7.93 = rates in lb/hr. 
sec 

Emissions in tons = rates in lb_ x 3640 hrs. x 1 
• yr. hr. yr. 2000 lb/ton 

= rates in ]b_ x 1.82 
hr. 

Emission for 80 kw, 128 HP Diesel Engine: 

NOx: .226 gm x 7.93 = 1.79 lb 
sec hr. 

1.79 ]b x 1.82 = 3.26 tons 
hr. yr. 

CO: .0448 gm x 7.93 = 0.355 lb 
sec nr. 

0.355 lb x 1.82 = 0.65 tons 
hr. yr. 

NMHC: .0064 gm x 7.93 = .051 lb 
sec hr. 

.051 lb x 1.82 = .092 tons 
hr. yr. 

S02: .391 lb x 1.82 = .071 torn 
hr. yr. 

Emission for 50 kw, 96 HP Diesel Engine: 

NOx: .196 gm x 7.93 = 1.55 ib 
sec hr. 

1.55 lb x 1.82 = 2.83 tons 
hr. yr. 

CO: .0091 gm x 7.93 = .072 lb 
sec hr. 



.072 Jb x 1.82 = .13 tons 
hr. yr. 

NMHC: .0024 gm x 7.93 = .019 Jb 
sec hr. 

.019 lb x 1.82 = .035 tons 
hr. yr. 

S02: .248 lb x 1.82 = .45 tons 
hr. yr. 



Appendix III -
TPH & BTEX Analysis 



Interlab, Inc. 

Certificate of Analysis 
No. 230014 

Project Information 

Client: GMA, Inc. 
Project Name: Rusty Buckingham-AQM 

Project Location: 

Project Manager: A.K. Khera 
Project No.: 93026.00 

Date Received: 8/9/93 

Lab Batch No.: 230014 
Units: ppm 

Test Description: TPH 
Test Method: EPA 418.1 

Sample 
No. Held Sample ID Matrix 

t 
O Final Date and Time 

B&SUM Extracted 
Oatomct Tttm 

Analyzed Lab. T&Ch, 

01 
026-1 Midland 

Texas Slurry ND 8/11/93 9:45 8/11/93 10:39 CG. 

02 
026-2 Midland 

Texas Soil 734 8/11/93 14:15 8/11/93 15:15 CG. 

LOQ = Limit of Quantitation 
" Units = Units of Measurement for Final Result and LOQ 

ND = Not detected = BQL = Below Quantitation Limit 

Cesar A. Muedas, Ph.D. 
Technical Director 



Interlab, Inc. 
Certificate of Analysis 

No. 230014-01 

Project Information 
Client: GMA, Inc. 

Project Name: Rusty Buckingham-AQM 

Project Location: 

Project Manager: A.K. Khera 

Project ID: 93026.00 

Field Sample ID: 

Lab ID No.: 230014-01 

Date Sampled: 8/3/93 

Sample Matrix: Slurry 

Preservative: Ice 

026-1 Midland Texas 

Sample Depth: 

Date Received: 8/9/93 

ITest Description or Parameter Test Method 
Date and Time Date and Time 

Extracted '•> Analyzed -

L 
O 
Q 

Final 

BssiM 
Units 

Lab. 
Tech. 

Total BTEX 5030/8020 8/11/93 8:36 8/11/93 10:17 ND ppb B.E. 

Benzene ND PPb 

Toluene ND PPb 

Ethylbenzene 1 ND PPb 

o-Xylene 1 ND PPb 

m,p-Xylene 1 ND PPb 

LOQ = Limit of Quantitation. 

* Units = Units for Measurement of Results and LOQ 

ND = Not Detected = BQL = Below Quantitation Limit 

Technical Director 



Interlab, Inc. 
Certificate of Analysis 

No. 230014-02 

Project Information 
Client: GMA, Inc. 

Project Name: Rusty Buckingham-AQM 

Project Location: 

Project Manager: A.K. Khera 

Project ID: 93026.00 

Field Sample ID: 026-2 Midland Texas 

Lab ID No.: 230014-02 

Date Sampled: 8/3/93 

Sample Matrix: Soil 

Preservative: Ice 

Sample Depth: 

Date Received: 8/9/93 

Test Description or Parameter Test Method 
Date and Time Date and Times 

Extracted Analyzed 

L 
O 

Final 

Result 
Units Lab. 

Tech. 

Total BTEX 5030/8020 8/11/93 14:06 8/11/93 16:22 503 PPb B.E. 

Benzene ND PPb 

Toluene ND _ppb_ 

Ethylbenzene ND _ppb_ 

o-Xylene ND jp_pb_ 

m,p-Xylene 503 _p_pb_ 

LOQ = Limit of Quantitation. 

* Units = Units for Measurement of Results and LOQ 

ND = Not Detected = BQL - Below Quantitation Limit 

Cesar A. Muedas, Ph. D. 

Technical Director 


