
Technical Evaluation and Calculations for the Land Application of Drilling Fluids 

Permittee Name: SEECO, Inc. Well Name: Russell 2-3543 

Authorization Date: 812012008 Permit No.: 00097-WGLA 

Geologist: Hanson AFIN No.: 73-00000 

- -~ -- - - -- - ~ -~ 

Approved A ~ ~ l i c a t i o n  Reauirements These are the approved application requirements for this land 
Volume to be applied: 3,187 bbl application event. Fluids must be distributed over the entire 
Application area: 10.0 ac application area. 
Maximum application rate: 2,715 gpm 

271 gpmlac 
13,385 galiac 

Maximum application depth: 0.494 in 

Design and Analysis Values (Enter values from design drawings, WMP, and lab analysis) 

Drilling Fluids Volume: 3,187 bbl -4 Volume Equivalents 
Available Acreage: 10 ac Volume: 133,854 gal 
Soil Permeability: 0.6 inlhr Volume: 17,894 ft3 

Drilline Fluids Analvsis Data - Soil Analysis Data 
PH 8.9 CEC 
Conductance 4100 pmholcm ESP 
Chlorides 960 mgll Conductivity 
TPH-DRO 1.0 mgil PH 
Sodium 730 mgll Chlorides 
Arsenic 
Barium 
Cadmium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Zinc 

0.05 mgil 
0.86 mpil 

0.004 mgil 
0.006 mgil 
0.04 mgll 

0.0002 mdl  
0.025 mg'l 
0.07 mg'l 

0.0035 mgil 

Arsenic 
Barium 
Cadmium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Zinc 

ADEQ Evaluation and Calculations for the Land ~pplication of Drilling Fluids 

10.0 meqllOOg 
0.8 %Na sat. 
300 pmhoicm 
5.4 
130 mgikp 
6.5 mgikg 
I00 mgikg 
0.4 mfig 
4.3 mgikg 

16 mg/ks 
0.1 mgkg 
5.9 mg/kg 
7.0 mgikg 
19 mgkg 
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Well Name: Russell 2-35-H 

Evaluation and Calculations 

1.a. Acreage Necessary for Disposal Based on Conductivity (EC) 

Is the soil conductivity less than 1000 pmholcm? yes 

1.b. Acreage Necessary for Disposal Based on Exchangeable Sodium Percent (ESP) 

Is the ESP less than lo%? yes 

1.c. Minimum Acreage Required 

A =  3.173 ac A = maximum o f  A, or A,,, 

Is the minimum acreage required less than the available acreage? yes 

3. Loading Rate for Disposal Based on Heavy Metals 

L = x 3 . 5 x 1 0 - ~  + 2 ~ ( M e t a l ) ~  
A 

Element 
Arsenic: 
Barium: 
Cadmium: 
Copper: 
Lead: 
Mercury: 
Nickel: 
Selenium: 
Zinc: 

. . 

Calculated Value 
LAr = 13.02 lbdac 
LB1 = 200.30 lbslac 
ha = 0.80 lbsiac 
LC, = 8.60 Ibdac 
Lpb = 32.01 Ibslac 
L = 0.20 Ibslac 
hi = 11.81 lbslac 
4. = 14.02 lbslac 
LZn = 38.00 lbslac 

Allowable Value 
37 lbslac 

1000 lbdac 
35 lbslac 

1350 Ibslac 
270 ibslac 

15 lbslac 
378 lbdac 
90 lbsiac 

2520 Ibsiac 

Is calculated value 
less than allowable value? 

yes 
Yes 
Yes 
yes 
yes 
Yes 
Yes 
yes 
Yes 

4. Maximum Application Rate Based on the Soil Permeability 
The allowable application rate of !he drilling fluids is calculated based on the soil permeability. This value is the 
maximum rate at which drilling fluids can be applied over the entire application area without runoff. 

GPM = 2,715 gpm GPM = ( K S w )  
2 . 2 1 ~ 1 0 - ~  

GPM 
A R = -  

A A 

5. Maximum Application Depth 

D, = 0.494 in 0, = [ ~ ) ( 1 . S S x  lo-') 
A A  . , 

&=area based on EC, nc (Metal), = Conc of Zn. Cr, Pb, etc in the drilling fluid, mgiL 

ECh = EC of drilling fluid, pmhoicm (Metalk = Cone. afZn, CT. Pb, ctc in the soil, mgkg 

V= volume ofpit, bbl A = maximum of Ac or Aesp, ac 

ECs= EC soil, prnholcm GPM = drilling fluid flow rate, gpm 

A,,, = area based on ESP, ac L = loading me. Ibdac 

Na = Sodiurncane. ofthe drilling fluid, mg!l AA = Available Acrrage 
ESPs = ESP of soil, expmsrcd as o percent D,, = max application depth, in 

C,, = Canantration of metal in drilling fluid, mgkg Ks = soil pcmability. ~ n h r  

CEC - cation exchange capacity, meq/lOOg AR = application rate ofdnlling fluid, gpmtac 
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SITE MANAGEMENT PLAN 
2r,-, 11 

RUSSELL 2-35-H ' 1:; r'),? 
SWl/, SW% NEYi, NW% SEX, SW% sfi! 

SECTION 35 T-10-N R-6-W 

WHITE COUNTY 
LATITUDE 35.443387" LONGITUDE -91.616358' 

NEAREST TOWN: VELVET RIDGE, AR 

NEAREST STREAM: 650' NE to 
BRANCH FOURMILE CREEK 

ESTIMATED VOLUME OF FLUID: 3187 BARRELS 

MJNIMUM AREA REQUIRED FOR DISPOSAL: 10 ACRES 

SURFACE USAGE AGREEMENT: 280 ACRES 

MAXIMUM APPLICATION DEPTH OF DRILLING FLUID: 0.5". 
Land application operations will be in stages as determined by the 
water capacity of the soil. Spraying shall cease temporarily when 
hydraulic capacity of the soil is exceeded, then resume as soil 
conditions permit. 

PREPARED BY 

DON L. POTTER, PE 

TIM TYLER SURVEYING & MAPPING INC. 
240 SKYLPE DRIVE, SUITE 3000 

P ~ N ~ X I A V  A PV AMP A c 73n123 



SITE MANAGEMENT PLAN 
GENERAL INFORMATION 

The previously stripped topsoil from the drill site location and pit area will be used in 
reclamation of the property. The drill pad size hill be reduced and all previously 
disturbed property that was used in the drilling operations will be reclaimed in 
accordance with the "Surface Usage Agreement." .: 
The Site Management Plan (SMP) provides for land application of water 
based drilllng fluids associated with nattual gas exploration and production activities 
h m  one gas well and its associated reserve pit atbne site under the conditions of the 
ADEQ General Permit. Each land application site skliall have fluids applied only one time 
from a pit at that same location or at a nearby locafion. Fluids shall not be discharged 
from this operation to the waters of the State or oqto the land in any manner that may 
result in runoff to the waters of the State. 

The fluid disposal system will be constructed, opetated and maintained in accordance 
with the General Permit, Notice of Intent (NOI) and SMP. The notification requirements 
for the NO1 are listed in Part I. Section B of the General Permit. 

The permittee shall keep copies of the NOI, the approval lener granting coverage under 
the General Permit and the liner certification at the site or at a specified location. 

The SMP includes spraying the drilling fluid cont&ts of the reserve pit h m  one well 
onto the designated spray area of the property, to the extent permitted by the Land Use 
Agreement. The handling and disposal of the residue drilling mud that remains in the pit 
after being emptied of fluids shall be disposed of ahd the pit closed in accordance with 
the reserve pit General Permit. 

PERTINENT INFORMATION 
The following information is specific for this drilling site: 

a. WASTE GENERATING PROCESS Includes a reserve pit that receives 
fluids generated or utilized during natural gas drilling operations. The fluid 
discharged into the reserve pit will not exceed the analytical parameters 
specified in the General Permit. The fluid may consist of fresh water, water 
based drilling mud, drill cuttings, produced water, flow-back water, 
bentontitic clays, chemical additives, barite, foaming agents, lubricants and 
emulsifiers. Completion fluids, frac water, flow-back water, oil-based drilling 
fluids and fluids classified or listed as hazardous waste under State or Federal 
regulations shall not be land applied. 

b. THE STORAGE FACILITY specifications are included in the reserve pit 
General Pennit. The estimated volume of the reserve pit drilling fluid is 



included in this SMP, Technical Information Section (TIS). Location of the 
reserve pit is shown on the attached maps. 

c. DISPOSAL OF DRILLING FLUID .WASTE will be land applied and 
vehicle tramportation will not be used. Bii&dytical parameters of the fluid 
will be tested prior to disposal and the l&er"~Cill be monitored for leaks daily. 
During waste operations, thedrilling fluids will be pumped from the reserve 
pit and transported to the land application $Re using surface "tight" piping. 
The fluid contents from the reserve pit wi1Lbe;land C :  ...- applied by spray irrigation. 
The pump model used in spraying operat&n$;niaximum ..,<- application flow rate 
and total available acreage for land appli&tronare .. .,: included in the TIS. Each 
land site shall have only one application gf.fluiZ~from .r.. .. ~,.% the reserve pit. Fluids 
from other reserve pits or holding ponds !%+llnet-be applied. At no time shall 
the application or loading rate be allo&d!:$o~exceed the site-specific rate 
approved by ADEQ. See the TIS for app$ca&pd-and ., ~-= loading rates. 

i ..: .. .- 

d. ANALYSIS OF THE PHYSICAL AN$ ~ ~ R I E N T  PROPERTIES OF 
THE WASTE will include all parameters ~qu i red  by the General Permit. 
Ceiling concentrations of metals in the drilling fluids cannot exceed the 
allowable concentration shown in this SMP. 

e. PERMEABILITY OF THE SOIL, (incheshour), identification and 
description of the soil by typical name, appropriate proportion of grain sizes, 
texture, consistency, moisture condition, the minimum permeability range and 
other pertinent characteristics are included in the TIS. Soil samples are to be 
provided for every ten (10) acres of waste application area A copy of the soil 
map is attached. All soil information to be obtained from the applicable 
NRCS Soil Survey Book. 

f. MAPS INCLUDED are copies USGS topographic map($, AHTD County 
Map(s) and an aerial photograph are attached. Land use of adjacent properties 
and nearby land is visible on the aerial ,photo. The distance and directions 
horn the nearest State Highway intersection or community is included on the 
County Map. A legal description and lpcafio~ by latitude and longitude is 
provided for the waste-generating facility'in this SMP. 

g. All known water wells within one mile radius of the waste-generation facility 
are shown on an attached USGS topographic map. 

GENERAL REQUIREMENTS OF THE 
SITE MANAGEMENT PLAN 

1. APPLICATION OR LOADING RATE of drilline fluid will not exceed the site- 
specific rate approved b y - A J I ~ ~ .  Calculations for ap'Proved application rate, loading 
rates, and acreage requirements are included in the TIS. 



2. CEILING CONCENTRATION OF HEAVY METALS IN DRILLING FLUIDS. 
None of the pollutant concentrations in the drilling fluids will exceed the allowable 
concentrations listed in TABLE 1. The drilling fluids will meet the requirements for 
land application. 

3. CONCENTRATION OF CHLORIDES, ESP, CONDUCTMTY AND T P B  
DRO IN THE SOIL 

Land application of fluid is prohibited when the chlorides in the soil 
exceed 1,000 ppm. 
Land application of fluid is prohibited when the Exchangeable Sodium 
Percentage (ESP) of the soil is greater than 10%. 
Land application of fluid is prohibited when the Conductivity of the soil is 
greater than 1,000 pmholcm. 
Land application of fluid is prohibited when the TPH-DRO is greater than 
100 ppm. 

4. MAXIMUM LIMITS FOR LAND APPLICATION 
Drilling fluids applied to land will not exceed the maximum soil limits listed in 
TABLE 2 below. If background soil element concentrations exceed the limits 
listed below, land application of drilling fluids is prohibited. 

TABLE 2 '. 



5. The permittee shall be responsible for assuring that the landowner of any land 
application site not owned by the permittee and the waste applicator abide by the 
conditions of this SMP and the General Permit. .! 

6. Care and discretion shall be exercised during spraying operations so as to prevent any 
runoff of drilling fluids, water or rain water from the application area. Spraying 
operations shall temporarily cease when ponding or runoff occurs. This shutdown 
shall remain in effect until the fluid infiltrate into the soil. Waste shall not be 
discharged from this operation to the waters of the State or onto the land in any 
manner that may result in m o f f  to the waters of h e  State. 

7. Immediate corrective action shall be taken in a l iases  where pollution has occurred. 
An operator responsible for the facility from, which the pollution resulted shall 
immediately take all necessary steps to abate the some  of pollution to minimize 
adverse effects of anv un-uermitted release. Such resDonse actions will be at the 
expense of the operator. The operator shall report such pollution accordance with the 
requirements of Item 24(c). Additional Reporting and Record Keeping Requirements 
a& included in Part Il ofthe General perm$. :- 

8. Prior to land applying fluid, the operator shall flag the limits of the application area. 
Then the operator shall develop a plan consisting of approximate equidistant grid 
lines, as determined by the reaches of the spraying device. Based on the application 
rate of the spray pump and the maximum allowable application depth of the fluid, the 
operator shall determine the maximum time to spray within each grid setting area 
Drilling fluids shall be applied, as evenly as possible, over the application area. 
Responsible personnel shall be present at all times during application. 

9. Drilling fluids will not be applied to slopes wirh a gradient greater than 15% or to 
soils that are saturated, frozen, or covered with snow, and during rain or when 
precipitation is imminent. All sites shall have vegetative cover prior to application. 
If drilling muds are to be disked in after the application, proper vegetative cover shall 
be reseeded and established withiin six (6) months. 

10. Drilling fluids will not be land applied within 50 feet of rock outcrops and property 
lines; 100 feet of lakes, ponds, springs, streams, and sinkholes; 300 feet of occupied 
buildings, drinking water wells, water supplies or Extraordinary Resource Waters 
(ERW), Natural and Scenic Waterways (NSW) and Ecologically Sensitive Waterbody 
(ESW). Buffer distances for streams, ponds and lakes shall be measured from the 
ordinary high water mark. ADEQ may require additional buffer distances deemed 
necessary to protect the waters of the State. 

1 1. Disposal of drilling fluids in a flood plain will not restrict the flow of the base flood, 
reduce the temporary storage capacity of the flood plan, or result in a washout of 
fluids, so as to pose a havvd to human life, wildlife or land and water uses. 



12. The drilling fluids will have a pH between 6.0 and 9.0 at the time of land application. 

13. Land application will not be permitted when chlorides in the drilling fluids exceed 
3,000 ppm. 

14. Land application will not. be permitted when DRO (Diesel Range Organics) in the 
drilling fluids exceed 100 ppm. 

15. The permittee will take all necessary measures to reduce obnoxious odors. 

16. Solids collected in the reserve pit shall be d i spod  by methods outlined in the reserve 
pit General Permit. 

17. Equipment will be properly maintained and operated to prevent spillage, leakage, or 
discharges. 

18. If there is seepage or leakage h m  a reserve pit, the disposal of drilling fluids into 
that pit shall cease immediately. All fluids in the reserve pit will be removed and the 
permittee will replace and/or retrofit the liner before use of that pit is resumed, or will 
close the pit. 

19. The permittee will give 120 days prior notice to the ADEQ of any change planned in 
waste disposal practice. 

20. For each new drilling fluid source, a new drilling fluid analysis will be submitted to 
ADEQ to obtain written approval and loading rates prior to land application. Changes 
in the application acreage or drilling fluid volume also require written approval and 
loading rates from ADEQ prior to land application. 

21. The permittee will submit a soil analysis, drilling fluid volume, and application 
acreage to ADEQ to obtain written approval and loading rates prior to exceeding the 
approved drilling fluid volume. 

22. Any additional or new land-application sites will have a SMP approved by ADEQ 
before it can be used. 

23. The permittee will be responsible for the drilling fluids analyses, reporting, and 
record keeping schedules that will include the following: 

a. DRILLING FLUIDS ANALYSIS 
(1) The drilling fluids samples collected will be representative of the 

materials to be land-applied. The samples will be stored in appropriate 
glass or plastic containers and kept refrigerated or Frozen to prevent 
changes in composition. 

(2) Grab samples of the land-applied drilling fluids and/or solids will be 
analyzed for the parameters listed in Table 3. The analyses must be 



performed in accordance with the General Permit. A minimum of one 
composite sample per 1000 bbl may be submitted. The samples must 
be taken from a representative depth (minimum 2 feet) from the top of 
the pit. Results will be expressed in mgfl unless otherwise indicated. 

(3) The drilling fluid analyses for each site conducted will include a 
statement that the analyses were performed in accordance with EPA 
Document SW-846, "Test Methods for Evaluation of Solid Waste" or 
other procedures approved by the ADEQ. 

*Total Petroleum Hydrocarbons-Diesel Range Organics 

TABLE 3 

b. SOILS ANALYSIS 
Each land application site will be soil tested prior to land application of 
drilling fluids for the following parameters listed in Table 4. At least one 
soil sample must be taken for every ten acres of waste application area. 
Results will be expressed in mgfkg unless otherwise indicated. Method of 
sampling must be in accordance with the University of Arkansas 
Cooperative Extension Service Guidelines. 

Nickel 
Selenium 
Sodium 
Total Dissolved Solids 
TPH-DRO* 
PH (SU) 
Zinc 

Arsenic 
Barium 
Cadmium 
Calcium 
Chlorides 
Chromium 
Conductance (pmholcm) 

*Total Petroleum Hydrocarbons-Diesel Range Organics 

C o W r  
Iron 
Lead 
Magmsiud 
Manganese 
Mercury 
Molybdenum 

TABLE 4 
Arsenic 

Barium 
Cadmium 
Calcium 
Chlorides 
Chromium 
COPW 
Iron 
Lead 
Magnesium 
Manganese 

Memiuy 
Nickel 
Selenium 
Sulfates 
TPH-DRO* 
Zinc 
Cation Exchange Capacity (meqIlOOg) 
Exchangeable Sodium Percent (% Na sat.) 
Conductivity (pmholcm) 
pH (SU) 



c RECORDKEEPING REQUIREMENTS 

The operator shall visually monitor and report immediately (within 24 
hours) to the ADEQ Water Division any unauthorized discharge from 
any pit caused by dike or structural failure, equipment breakdown, 
human error, etc., and shall follow up with a writer report within five (5) 
days of such occurrence. The written report shall contain the following: 

i. A description of the permit violation and its cause; . . 
11. The period of the violation, including exact times and 

dates; 
iii. If the violation has not been comcted, the anticipated 

time it is expected to'correct the violation; and 
iv. Steps taken or planned to reduce, eliminate and prevent 

the recurrence of the violation. 

d. TERMINATION OF OPERATIONS 

The permittee must complete and return a Notice of Termination (NOT) 
within thirty (30) days after activities have ceased. In addition to the NOT, 
the permittee shall submit a report containing the following: 

Description of the land application activities, including a post 
application soil analysis for the constituents listed in Table 4. At 
least one soil sample must be taken for every ten acres of waste 
application area. If more than one sample is taken, each soil 
sample must be analyzed for the parameters listed. Analytical 
results are to be expressed in mgkg unless otherwise indicated. 

The permittee shall also maintain copies of the above records for 
ADEQ personnel review for a period of three years after a NOT 
has been submitted. Such records shall be made available to 
ADEQ upon request. 

e. OPERATION AND MAINTENANCE OF POLLUTION CONTROLS 
Proper operation and maintenance includes adequate staff~ng to 
ensure that the facilities comply will all conditions of the General 
Permit. 
It shall not be a defense for an operator in an enforcement action that 
it would have been necessary to halt or reduce the permitted activity 
in order to maintain compliance with the conditions of the General 
Pennit 



SITE MANAGEMENT PLAN 

TECHNICAL INFORMATION SECTION 

RUSSELL 2-35-H 
a. PERMEABILITY OF THE SOLL is estimated to be 0.6 inthr. The soil is 

typically Linker fine sandy loam. Normal slopes are 3% to 8%, Liquid Limit 
<30% and Plasticity Index is NP-7%. This information was obtained from the 
NRCS County Soil Survey. 

b. USGS TOPOGRAPHIC MAPS AND AHTD COUNTY MAPS are attached. 
Land use of adjacent property is visible on the attached aerial photo. 

c WATER WELLS known within one mile radius of the site are shown on an 
attached USGS topographic map. 

d. APPLICATION AREA MAPS: A USGS topographic map and County Map 
showing location of the land application site@) are attached. 

e. SURFACE USAGE AGREEMENT is attached 

f. CALCULATIONS USED IN THE DESIGN OF TFIE PROPOSED 
WASTE DISPOSAL SYSTEM 

STORAGE VOLUMES: The reserve pit facility is a dug pit with 
approximate average dimensions of 84'x71'~3' deep. All drilling 
waste is deposited within the pit. The estimated volume of drilling 
fluids is 3187 barrels. The fluid will he land applied by spray 
irrigation using a Godwin Dri-Prime Model HLAM pump, 102 HP @ 
400 rpm (or equal), located near the reserve pit. The maximum flow 
rate is 800 gpm. The average application rate will be 325 gpm. Small 
portable pumps will be used in timber areas to achieve uniform 
application intent. 

MINIMUM ACREAGE REQUIRED FOR DISPOSAL is the 
maximum of &c, &SP or maximum application depth as determined 
by the Engineer or ADEQ = 10 acres (see attached calculations). 
CONCENTRATION OF CHLORIDES IN SOIL = 130 ppm. 
ALLOWABLE WASTE APPLICATION RATE: 
See attached calculations. . MAXIMNM APPLICATION DEPTH OF DRILLING FLUID: 
0.5 inches. 

g. SURFACE USAGE AGREEMENT: 40 acres. The drilling fluids will be 
pumped from the reserve pit and transported to the land application site using 
surface "tight" piping. 



Technical Evaluation and Calculations for the Land Application of Drilling Fluids 

Permittee Name: SEECO, Inc. Well Name: RUSSELL 2 - 3 5 4  

Authorization Date: Permit Na: 00006-WG-LA 

Engineer: AFIN No.: 15-00000 

A ~ ~ r o v e d  A~olieation Reanirements These are the approved application requirements for this land 
Volume to be applied: 3,187 bbl application event. Fluids must be distributed over the entire 
Application area: 10.0 ac application area 
Maximum application rate: 2,715 gpm 

271 gpmlac 
13,385 gal/= 

Maximum application depth: 0.494 in 

Design and Analysis Values (Enter values from design drawings, WMP, and lab analysis) 

Drillmg Fluids Volume: 3,187 bbl + Volume Equivalents 
Available Acreage: 10 ac Volume: 133,854 gal 
Soil Permeability: 0.6 in/hr Volume: 17,894 f13 

Drilline Fluids Analvsis Data Soil Analvsis Data 

PH 8.9 CEC 10.0 meq/100g 
Conductance 4100 pmho/cm ESP 0.8 %Na sat. 
Chlorides 960 mgil Conductivity 300 pmho/cm 
TPH-DRO 1.0 mg/l PH 5.4 
Sodium 730 mgn Chlorides 130 mgkg 
Arsenic 0.05 mg/l Arsenic 6.5 mgkg 
Barium 0.86 mg/l Barium 100 mgkg 
Cadmium 0.004 mgil Cadmium 0.4 mg/kg 

copper 0.006 mgil Copper 4.3 mg/kg 
Lead 0.04 mgil Lead 16 w k  
Mercury 0.0002 mgn Me- 0.1 mgkg 
Nickel 0.025 mgfl Nickel 5.9 mgkg 
Selenium 0.07 mgil Selenium 7.0 mglkg 
Zinc 0.0035 mg/l Zinc 19 mg/kg 

ADEQ Evaluation and Calculations for the Land Application of Drilling Fluids 



Wen Name: RUSSELL 2-35-H 
Evaluation and Calculations 

1.a. Acreage Necessary for LXsporsll Based on Conductivity (EC) 

Is the soil conductivity less than 1000 pmhoJcm? yes 

1.b. Acreage Nmssary for Disposal Based on Exchangeable Sodium Percent (ESP) 

Is the ESP less than lo%? yes 

1.e Minimum Acreage Required 

A =  3.173 ac A = maximum of Ac or AEsp 

Is the minimum amage required less than the available acreage? yes 

3. Loading Rate for Disposal Based on Heavy Metals 

Arsenic: 
Barium: 
Cadmium: 
Copper: 
Lead: 
Mercury: 
Nickel: 
Selenium: 
Zinc: 

Calculated Value 
LAr= 13.02 I M c  
b= 200.30 lWac 
L-, = 0.80 lbdac 
b= 8.60 IWac 
b= 32.01 W a c  
La = 0.20 lbdac 
LNi = 11.81 lbdac 
h= 14.02 W a c  

= 38.00 Ibslac 

Allowable Value 
37 Ibslac 

1000 lbdac 
35 Ibslac 

1350 lbdac 
270 Ibdac 

15 lbdac 
378 lbdac 
90 Ibdac 

2520 Ibdac 

Is calculated value 
less than allowable value? 

Yes 
Yes 
Yes 
Yes 
Y e  
Y e  
Yes 
Yes 
Yes 

4. Maximum Application Rate Based oo the Soil Permeability 
The allowable application rate of the drilling fluids is calculated based on the soil permeability. This value is the 
maximum rate at which drilling fluids can be applied over the entire application area without runoff. 

GPM = 2,715 gpm GPM = _I I<_~)(A)  
2.21 x lo-' 

AR= 271 gpmlac GPM AR=- 
A 

5. Maximum Application Depth 

.+=l~rabasedonEC,ac (Metal), = Conc. of Zq Cr, Pb, etc in the drilling fluid m& 
ECh = EC of drilling fluid, pmhdan (Metalh = Cane. of- Cr, Pb, etc in the soil, mgntg 

V- volume of pit, bbl A = maximum of A, or &P. BC 

ECs = EC soil, pmhdw GPM = drilling fluid flow rate, gpm 

.&l=mba%donESP,ac L = loadlngmtc, IWac 
Na = Sodium wnc. o f k  drilling fluid mgil D,=maxapplicationdcpIh,in 

ESPs = ESP of soil, expressed e a pncent &=soil permeability, inhr 

&=Con- of metal in drilling fluid, mgkg AR = application rate of drilling fluid gpmlac 

CEC = cation exchmgge capacily, meqll Wg 

ADEQ Evaluation and Calculations for the Land Application of Drilling Fluids Page 2 



AMERICAN 
INTERPLEX 

CORPORAllON 

LABORATORIES 

Southwestern Energy Exploration Company 
(SEECO) 
23 Nabco Avenue 
Conway, AR 72032 

ANALYTICAL RESULTS 

AIC NO. 120428-1 
Sample Identification: Russell 2-35 6117108 230pm ELLJ ID 
Analyte Method Result RL 
Total Kjeldahl Nitrogen EPA 351.2 ;.A 4 1 
OH EPA 90408 - 
Specific Conductance 
Total Solids 
Total Dissolved Solids 
Volatile Solids 
Ammonia as N 
Total Phosphorus 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Sodium 
Zinc 
Mercury 
Chloride 
Nitrate + Nitrite as N 

EPA 9050A 
SM 2540B 
SM 25400 
SM 2540E 

SM 4500 NH3-G 
SM 4500-PBE 

EPA 3010A, 60108 
EPA 3010A, 60108 
EPA 3010A, 60108 
EPA 3010A, 60108 
EPA 3010A, 60108 
EPA 3010A. 60108 
EPA 3010A. 60108 
EPA 3010~;  60108 
EPA 3010A, 60108 
EPA 3010A. 60108 -. - -  - -  
EPA 3010A, 60108 
EPA 3010A. 60108 
EPA 3010~;  60108 
EPA 3010A, 60108 
EPA 3010A. 60108 
EPA 3010A, 60108 

EPA 7470A 
EPA 9056 
EPA 9056 

Sulfate EPA 9056 31 2 
Diesel Range Organics By EPA 3510C, 8015B 

Diesel Range Organics < I  / 1 
Surrogate Recovery 

n-Decane 

Units 
mgll 
Units 

umholcm 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 
rngll 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 
mgll 

mgll 

% 

June 23,2008 
Control No. 120428 
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Batch Qualifier 
W25493 
W25497 H 

AIC NO. 120428-2 
Sample Identification: Russell 2-35 6117108 230pm SolL 
Analyte Method Result Units Batch Qualifier 
nU FPA RI)ASC W25537 H r' 
Electrical Conductivity 
Cation-Exchange Capacity 
Exchangeable Sodium 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 

-. . . - - . - - 
EPA 9050A 

Mod. EPA 9080 
Mod. EPA 9081 

EPA 3051,6010B 
EPA 3051,60108 
EPA 3051,6010B 
EPA 3051,6010B 
EPA 3051,60108 
EPA 3051,6010B 
EPA 3051,60108 

2 umholcm 
0.1 meq1100g 
0.1 meq/lOOg 0.80 

6.5 / 5 mglKg 
100 / 0.2 mglKg 

< 0.4 J 0.4 mglKg 
730 10 mg1Kg 

19 0.7 rnglKg 
4.3 / 0.6 rnglKg 

18000 0.7 mglKg 

8600 Kanis Road. Liile Rock, AR 72204 w.ameriwninterplex.com 501-224-5060 FAX 501-224-5072 



AMERICAN 
INTERPLEX 

CORPORATION 
I LABORATORIES 

southwestern Energy Exploration Company 
ISEECO) 
23 ~ a b c b  Avenue 
Conway, AR 72032 

ANALYTICAL RESULTS 

AIC No. 120428-2 (Continued) 
Sample Identification: Russell 2-35 6/17/08 230pm 
Analyte Method Result 
Lead EPA 3051,60106 
Maanesium EPA 3051.6010B 730 3 

1 6 ~ 7  

~ a i ~ a n e s e  
Nickel 
Phosphorus 
Potassium 
Selenium 
Zinc 
Mercury 
Chloride 
Nitrate + Nitrite as N 

EPA 3051; 60108 
EPA 3051,6010B 
EPA 3051,60106 
EPA 3051.60106 
EPA 3051.6010B 
EPA 3051,60108 

EPA7471A 
EPA 9056 
EPA 9056 

Sulfate EPA 9056 
Diesel Range Organics By EPA 3550B,8015B 

Diesel Range Organics 
Surrogate Recovery 

n-Decane 

8600 Kanis Road. Little Rock, AR 72204 

June 23,2008 
Control No. 120428 

Page4 of 14 

Batch Qualifier 
523310 

501-224-5060 * FAX 501-224-5072 



SURFACE USAGE AGREEMENT 

This agreement is entered into by and between SEECO, Inc., hcreinatkr referred to as 
"SEECO", whose address is P.O. Box 789, Conway, Arkansas 72033, and 
Isabel1 M. Heard ,whose address is - 

488 Wallis Road. Bald Knob. AR 72010 
hereinafter referred to as -Ownerw. 

RECITALS 

WHEREAS, Owner is the owner of that certain tract or parcel of real property located in 
White County, Arkansas, more particularly described in that certain Oil and Gas 

Lease recorded in Book 2005 ,at  Page 282 of the Official Records of 
White County, Arkansas (the "Subject Land"), and 

WHEREAS, pursuant to the rights granted in said Oil and Gas Lease, SEECO intends to 
drill complete and operate a well, located in the SWI4.SWl4 NW4.NW14 SW4.SWI4 SW4 Section 

35 - Township ION North, Range A West, Whitc - county, Arkansas 
and any substitute andlor replacement well therefor and any other wells drilled on the same drilling 
location (collectively, the "Wells"). 

AGREEMENT 
A 

Owner in consideration of the sum of 
DOLLAR- the receipt and su~c-oT; acknowl;dgcd and confessed. 
on behalf of the "Owner Group" (hereinafter defined) does hereby reiease, discharee and acquit 
SEECO, its parent company. subsidiaries. affiliates. successors, assigns. non-operating working 
interest owners in the Wells, and each of their respective directors. officers. members, partners, 
shareholders, employees, contractors, subcontractors of any tier, representatives, attorneys, insurers or 
agents from and against any claims, demands, obligations, liabilities or causes of action for damages 
to the Subject Land or any improvements, structures, fixtures, personal property of Owner Group, 
shrubs, trees. crops, other emblements, aquiculture. livestock, aquatic life, wildlife, pasture land or 
impoundments growing or located thereon, or drainage to and from the Subject Land that are related 
or othemiw: attributable to SEECO's operations on the Subject Land (collectively, "Well 
Operations") including, but not limited to, (i) the drilling, completion, reworking, reconditioning, 
deepening, plugging back, repairing, testing, cleaning out, and plugging and abandoning of the Wells, 
(ii) any operations to establish. re-establish or increase the deliverability of oil, other liquid 
hydrocarbons or natural gas production therefrom, and (iii) the production, field processing, 
separation, treatment, storage, compression, gathering and transpolration of such production. As used 
herein, the term the "Owner Group" means and includes h e r ,  any other perron in possession of the 
Subject Land or with privileges with respect thereto derived by, through or under Owner pursuant to 
any lease, license, permit or otherwise, and Owner's and all such other persons' respective, heirs, 
executors, administrators, insurers, successors and assigns. 

Without limiting the foregoing or SEECO's rights under the abovementioned oil and gas 
lease, Owner agrees and acknowledges that SEECO shall have the right to construct, install, use, 
maintain, remove, replace, repair and operate en access road, a drill pad (said drill pad to be 
constructed within a clearing area being 2 x 00' in size and occupying approximately 2 

I 



acres), pipelines, tanks, power lines, telcphonc lines, reserve pits, berms, levees, a meter building, 
and such other improvements and structures on the Subject Land. and to w, maintain, repair and 
operate thereon temporary surface fuel and water lines, wellhead separators, compressors and such 
other fscilities, equipment, fixtures, supplies and materials, as may be required or desirable for the 
Well Operations. 'To the extent reasonably necessary or desirable for the maintenance, use and 
operation of such improvements, stmchlres, hcilities, equipment, fixtures, supplies and materials, 
SEECO shall have the right to apply herbicides to the Subject Land in accordance with Applicable 
Law (hereinafter detined). 

SEECO will reduce the drill pad and location size and will reclaim all disturbed areas 
of the Subject Land in accordance with the nquircmcnts of "Applicable Law" (hereinafter 
defined). In connection therewith, Owner hereby consents to the spraying or other land 
application of the fluid contents of the reserve pit(s) (collectively, "Pit Fluids") for any such well 
onto the Subject Land, to the extcnt prrmined by Applicable Law, and to the handling and disposal 
of the residue drilling mud and the cuttings that m a i n  in the pit@) afkr the same have been emptied 
of fluids (collectively, the "Residual Drilling Mud") by SEECO using a land treatment method that 
will consist of mixing the Residual Drilling Mud with soil From the pit levees or walls or the adjacent 
areas of the Subject Land. I f  such land treatment method is not available to SEECO due to the 
condition of the Residual Drilling Mud or of the Subject Land, and/or due to any changes in 
Applicable Law, Owner consents to the handling and disposal of the Residual Drilling Mud by 
SEECO using either of the two following Arkansas Dcparbnent of 
Environmental Quality ("ADEQ) appmved methods: 

(i) Burial by mixing the Residual Drilling Mud with soil and burying or 
trenching the mixture on k,.&bjwtJands,.or ". 2 . . *, 

ldlficat~on of the waste with fly ash or kiln dust A d  burial of materials on 
'qix4%iibjei Lands 

or any other mahod then appmved by the ADEQ; pmvided that all conditions for the utilization of 
such method established by the ADEQ are satisfied. 

All of the fongoing operations shall be pe&rmed only a fh r  having obtained valid 
permits in accordance with all then applicable rules and regulations of the ADEQ and in 
accordance with the eonditions of such permits, ADEQ Oilfield Waste Resene Pit 
Requirements (including, without limitation, an site soil, Pit Fluids and Residual Drilling Mad 
analysis required thereby), any special ADEQ requiremenb identified ia tbe authorirmtion 
letter from the ADEQ for the reserve pit@) and all other then applicable laws, rula, 
regulations and orders of any governmental authorities with jurisdiction over the Subject 
Lauds (wlketively "Applicable Law"). 

If construction material (including, without limitation caliche, clay and gravel) should be 
needed for the construction of any lease or unit mad or any other road providing access to any of the 
Wells, or the well site locations and such material is located on the Subject Land where excavation is 
being made on the drilling location for any of the Wells or any substitute or replacement wells 
therefor or within the right-f-way for any lease or unit road, then such material may be removed 
and used in the construction of such road or well site location without further compensation to Owner 
therefor. 



As further consideration for the agreements and releases of Owner set forth hcrein. SEECO 
agrees: 

I .  to strip topsoil from the drill site location and pit area for use in SEECO's 
reclamation of the Subject Land; 

2. to allow the members of Owner Group, and their invitees and guests (but not any 
mining or other mineral lessees, or licensees) w of the lease road so long as such use does not 
interfere with Operations; provided, however, that, subject to any rights Owner may have as lessor 
under an oil and gas lease between SEECO and Owner covering the Subject Land, Owner 
understands and acknowledges that neither the members of Owner Gmup nor their invitees shall 
have the right to be present on a well location while Well Operations are being conducted thereon 
and that the presence of any such person thereon prior to the plugging and abandonment of the well 
shall be at such person's sole risk; 

3. to indemnify and hold harmless Owner from and against any claim, demand or 
cause of action of any third person (other than the claim of my member of Owner Group for 
liabilities from which SEECO is released hereby) arising out of SEECO's use of the Subject Land for 
Well Operations, and 

4. the release provided for herein shall not cover any damages to the Subject Land 
that are determined by a court of competent jurisdiction to be attributable to SEECO's negligence in 
conducting Well ~ ~ e k t i o n s .  

- 

Botfi SEECO and Owner agne not to disclose, discuss or reveal the terms and conditions of 
this agreement (including the consideration provided to Owner hereunder) to any person or entity. 
other than their attorneys, accountants, tax advisors or consultants, except that the parties shall be 
permitted to disclose. discuss or reveal such terms and conditions as required by Court Order or as 
otherwise required by law. 

This agreement reflects the entire agreement between the parties with respect to the subject 
matter hereof. There are no other agreements, either written or oral, and the execution of this written 
agreement supersedes any and all $or representations, negotiations or agreements pertaining to the 
subject matter hereof. 

OWNER: 

I 
Name: Debbie Derrick Name: I -w 
Title: Surface Landman 

Date: Date: 4 .  42 .  o g  



'LOCATION CONSTRUCTION REOUIREMENT* 

Location/Well: Russell 10-6 #235 

County: White 

Field: Sbarkcy 

Land Broker: Debbie Derrick (903) 780-5322 

Field Supervisor: Daniel Wright/ Steeo 

StakedlSun'eyed: Hoffman & Assoc. 

Approximate Spud Date (DNSB): 

Released to build? 

Road Length: 1500 fl. 

Culverts: 

Fencing: (include whether barb-wire, safety, panel, pit only, etc.) Fence side of lease 

-Mw--  

Cattle Guards: -. 
Pits: North 

Special Conditions/Extras: (anything landowner request which is nut standrad) 
Need to clean up tre*r from lease road. Don't leave. (Cl 

Lat: 35.443386 Long: -91.616359 

C:U>ocuments and Settingsukbra Bancook\My Documents\TSDudley 
Sites\RussellCont.doc 



Requesl br  Taxpayer Identification Number and Certification 

I L.. 1 social u a r i t y  numm ~ ~ 

lsabell M. Heard 
- 

k711.71 l 8 4 9  
- 

Busims name. ilMem krm *bas I 'Ernplqn idsnliiatnn number 

SEECO. INC 
P O .  BOX 788 

CONWAY AR 72033 

Ewer your TIN m me qpopstc box. 7ka TlN pmvidad mwd~ (he name pim to add b.r*up w i m h m .  FM indiiuab. lhia Is y w r  
social aeW nurdm (SW. H-, (or u m W  allen. aole ~QIWU. w dongarded amty. we W Part I imbu- on p q e  3. For outer 
enbbea n ia pu r  arplOyer idmI3cah number (UN. #you do no1 have a number. see How lo ael a TIN on psge 3. 
Nole 11 lhe acawnt is in more lhan one name. see !he than on m 4 fw guiddims on whose number lo entn 

Under panswe. of perpy. I certify mat 
I -The number shom on lhis lwm is my wnadtup.yer Identbtion m r  (or I an waWmJ (or 0 number to be b a d  to ma). and 

2. i am not w q a d  lo bacLup vithholdlng beawe: (a) l a ernnp( h a  badup .rimholding. w (b) I hmva no4 been milled by the InWm~l 
Rewnw SeNics (IRS) that I am s u q M  fo Mlcl;upwimhMing u a rswn of a f a L n  lo npotl all intarsst or d l l n d s .  or (c) the IRS hat 
n o t W  me that I m no longer subjedlo badup Whholding, and 

3. I m e  U.S. p o r n  (in&ing a US. re- a h ) .  

Cam(latlon inshudions. You mu% cmlr out item 2 abovs I w u  haw bmn n o W  bv (he IRS thnt v w  am annm lo  bldruo wllhhMdi 
beuuw YOU have EDnW lo  repon .I1 ,mere4 and dwdendsbn your lax mum For r ia l  estate hn;.dmrn. e m  i do& no1 w l y  For rnorlga 
mtemlt pvd. acqulsllon or Msndonmm of *wred pmpeq, unoc ldao  01 debt mnmbumns lo an lndrndusl r a b m d  amngsnunt (IRA) a 
generaly. Psynwnlr olherthan antsreat and dlvdendr you am no1 mqu#rsd lo rQn M. Certkmon bd you ms prods  your mnea TlN (See t 
l " R N C % O M  0" 4 I 

. Tke lnemal Rmnue Semcsdp wl m q ~ r e  yw amM lo my pmmon olhu o h  Uun !jm CSbIicslnnr rsgulred lo M d  bsdupnhholdi - 
SQ. s~11vteot  
Here k m m  In *A&.&' oat0 u . 77. 0 9 







Soil Map-Whka County, Arkansas Russel1 W 12-35 

Map Unit Legend 

I Totals for Area oi lnt-1 (AOI) 1 55.9 1 1W.W / 

WhH. County. At l~anua (AR14W 

USDA N m n l  R..ourca Web Sol Swvey 2.0 712i2008 
~ons.rvstlon ~.rvln Nl(imal Cooperalive SoH Suivq Paps3oi3 

Map Unlt Symbol 

19 

32 

A c r n  In A01 

26.0 

29.9 

~ a p  unn ~.nn 

Unkw fine randy loam. 3 lo 8 
pensnt slopes 

Stepmck-Endera e x ,  12 
lo 30 percent dopes 

p.rsmtOtA01 

46.5% 

53.5% 



Soil Map-Mite Counly, Arkamas 
(Russell 10-6 #Z-35) 

MAP LEGEND MAP INFORMATION 

m a  oflnc.mt 1~0l l  m varyslonys@ Original soil suvey map sheets were prepared at publcation scale. 
0 A m  o( lrdemsl (AOl) v M S W  

Viewing scale and printing scale. hauever, may wry fmm the 
original. Please rely on the bar scale on each map sheet for proper 

sem r Mhsr map measurements. u all Mw Unn. 
Spacbl Un Featwn Source of Map: Nahlral Resources Conservation Senrice 

9-1 Pohl Featwn 
7, OW Web Soil Survey URL: Mtp:llwebpoflsurvey.nrcs.usda.gov 

Bbwm Coordinate System: UN Zone lSN . . . skon seep sbp 
&-Pi This product isgenwated hwn the USDA-NRCS cemRed data as of 

i r  aha 
CW*I 

the version date@) listed below. 
Polltlul F "turn 

UosadDapnssim 
Soil Survey Area: M H e  County. Arkansas 

PubRc bnd S u m  Survey Area Data: Version 9, Mar 13.2008 
x GnvslPi 0 TwmfNpandRmge 

Date@) aerial images were photographed: 1994 
L GmdYSPL( 0 - 

The ofthophoto or other base map on which the so# lines were 
0 Landfd MUnwrUan compiled and digitized probably diiers from the background 

A ~ F ~ w J  
C i a  imagerf displayed on these maps. As a result, some minor shilling 

of map unit boundaries may be evident. 
A rn 0 U M A m a  
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Natural Resources a Consewation a t v i c e  
Web Soil Survey 2.0 

National Cooperative Soil Survey 
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HOFFMAN & ABEOCIATEB, INC. 
UWD SUIYI*O~. comuLn*D U I D I W ~ I  

3 l O  O'BNAN Urn. VAN BUREN. AR 71956 
la: 14791 474.7916. Fu: 14791 414-2450 

W ~ l l  ADDRBB . HAND*.IW.EOM 

SURFACE HOLE 
EXISTING LEASE ROAD TO 

SEE INSET LEASE ROAD 
SEECO. INC. "RUSSELL 10-06 

f 1685 LF #I-35H " (+ 430 LF) 
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-L__ ' 

VELVET RIDGE, ARK. 
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