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Bullet Point 2- Summary of Operations:   
(Permit Condition 2.J.2 Annual Report:  “Summary of Class III well operations for 
the year including a description and reason for any remedial or major work on the 
well with a copy of C-103.”) Permit Expires November 08, 2018. 

During%the%2017%year%there%was%no%major%remedial%work%on%the%brine%well.%General%

housekeeping%was%routinely%performed%and%inspections%were%conducted%for%awareness%

of%the%BWF04%permit%conditions.%%(A*copy*of*the*most*recent*OCD*approved*Discharge*

Plan*permit*BWE04*is*included*for*reference*in*Appendix(“(A”).(

The%brine%well%was%drilled%in%1980%and%has%been%in%operation%for%approximately%36%years%

and%is%sited%on%State%Highway%08,%approximately%12%miles%southwest%of%Lovington,%NM.%

The%well%is%producing%out%of%the%Salado%“Salt%Formation”%at%a%depth%of%approximately%

1900F2460%feet%below%surface.%%

The%brine%well%has%been%producing%for%a%number%of%years%and%may%possibly%be%

considered%approaching%an%“end%of%life”%scenario%due%to%its%age.%This%scenario%is%not%due%

to%a%safety%aspect,%i.e.%collapse,%since%the%well%has%produced%only%about%oneFhalf%of%

normal%volume%compared%to%similar%wells%of%age.%%Bullet%point%10%(Brine%

Cavity/Subsidence%Information)%below%discusses%the%safety%aspects%of%this%well%in%more%

detail.%%

As%with%most%brine%wells%of%this%age,%repeated%required%annual%testing%which%flexes%the%

cavern%support,%thus%causing%flexure%stress%cracking%and%the%past%required%reverse%flow%

issue,%has%caused%these%older%wells%to%have%preFmature%downFhole%problems,%such%as%

“sloughing”%of%the%saltFanhydrite%layers%damaging%the%tubing%and%making%reFentry%

virtually%impossible%and%extremely%expensive.%%This%well%had%to%be%whipFstocked%in%2008%

in%order%to%reenter%after%a%severe%downFhole%problem.%%

To%ensure%the%safety%of%the%well%a%ProFactive%well%“Area%of%Review”%has%been%conducted%

annually%and%will%continue%including%yearly%cavern%size%calculations.%%%

Evaluation%of%the%last%sonar%test%conducted%determined%cavern%stability%and%is%discussed%

further%in%Bullet%Point%10%below.%%

While%this%is%an%older%well,%it%still%has%not%reached%its%productive%end%of%life%and%is%

deemed%safe%and%is%an%extremely%valuable%asset%for%the%oil%and%gas%industry.%
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Bullet Point 3- Production Volumes: 

(Permit condition 2.J.3  “Monthly fluid injection and brine production volume, 
including the cumulative total carried over each year”  

Monthly,*Yearly*and*Lifetime*Injection*and*Production*Volumes:*

The%monthly,%yearly%and%lifetime%fresh%water%injection%and%brine%production%volumes%are%

attached%herein%for%review.%%The%total%2017%fresh water injected was 304,453 barrels 
and brine%production%volume%was%300,182 barrels. 

The%lifetime%fresh%water%volumes%are%reported%at%9,577,581%barrels%and%the%life%time%

brine%production%volume%is%9,532,364%barrels.%%

Wassehund%Inc.%purchased%this%well%from%another%operator%a%number%of%years%ago%and%

at%that%time%it%appeared%the%past%operator%may%not%have%recorded%the%fresh%water%

injection.%%Wasserhund%Inc.%started%submitting%annual%reports%in%2011%and%carried%

forward%the%brine%production%numbers.%

In%order%to%amend%the%fresh%water%records,%the%last%seven%years%were%selected%where%

fresh%water%was%reported,%and%an%average%fresh%water%to%brine%water%ratio%was%

calculated.%%This%number%was%used%to%back%calculate%the%estimated%amount%of%fresh%

water%that%was%injected.%

This%years%report%reflects%a%fresh%water%number%that%will%be%carried%forward%in%the%future%

and%is%reflected%in%the%above%numbers.%

Enclosed%in%Appendix(“B”%is%the%injection%and%production%and%a%comparison%chart%of%

injected%water%to%produced%water%with%comments.%

 

Bullet Point 4- “Injection Pressure Data.” 

(Permit condition 2.J.4 “Injection Pressure Data” 

Maximum*and*Average*Injection*Pressure:*

The%average%injection%pressure%as%noted%by%Wasserhund%Inc.’s%personnel%is%

approximately%260F280%psig.%This%reading%is%taken%from%a%pressure%gauge%mounted%on%

the%pump%outlet.%

Antidotal%evidence%may%suggest%older%brine%wells%have%a%tendency%to%have%a%lower%frac%

gradient%over%time.%%For%this%reason%Wasserhund%will%not%exceed%315%psig%on%the%casing%

when%operating%or%testing%the%formation.%%The%tubing%pressure%should%not%exceed%369%

psig.%

Wasserhund%Inc.%has%set%the%maximum%pump%pressure%for%injection%into%the%tubing%at%

340%psig.%%If%pumping%down%the%casing%the%maximum%pressure%shall%not%exceed%315%psig.%%%
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Special(Note:%%This%is%a%change%from%previous%years%and%a%special%Brine%Well%Maximum%

Test%Pressure%Calculator%is%included%in%Appendix(“D”%for%reference.%%The%new%frac%
gradient%for%this%well%is%set%at%.65%psi/ft.%

 

Bullet Point 5- Chemical Analysis: 

(Permit condition 2.J.5  “A copy of the quarterly chemical analysis shall be 
included with data summary and all QA/QC information.”) 

Please%find%attached%in%Appendix(“C”%the%latest%chemical%analysis%and%chainFofFcustody%

of%the%brine%and%fresh%water%injection%water%samples%collected%during%the%2017%year%and%

analyzed%by%Hall%Environmental,%Albuquerque%NM.%The%sampling%process%and%laboratory%

used%common%approved%EPA%methods%to%collect,%analyze%and%reporting.%%

The%injection%water%was%collected%from%the%fresh%water%tank%load%line%that%is%connected%

directly%to%the%fresh%water%storage%tanks.%The%fresh%water%is%supplied%by%a%freshFwater%

well%located%just%west%of%the%site.%

The%brine%water%was%collected%from%the%brine%water%tank%load%line%that%is%connected%

directly%to%the%brine%water%storage%tanks.%This%sample%point%is%representative%of%the%

brine%water%at%the%station.%%%

The%analysis%revealed%the%brine%water%is%predominately%sodium%chloride%with%a%high%

density%of%1.203%specific%gravity.%%This%analysis%is%very%representative%of%Salado%“Salt”%

formation%waters%found%in%the%area.%%Pursuant%to%the%2017%chemical%analysis,%the%Density%

of%the%brine%ranged%from%1.174%SG%to%1.203%SG%for%an%average%of%1.191%which%equates%to%

9.93%lbs./gal.%

Wasserhund%routinely%performs%fieldFtesting%to%ensure%brine%well%quality.%%This%testing%

generally%shows%close%to%10%lb%brine%using%the%field%method.%

 

Bullet Point 6- Mechanical Integrity: 

(Permit condition 2.J.6 “Copy of any mechanical integrity test chart, including the 
type of test, i.e., duration, gauge pressure, etc;”) 

A 4-hour Cavern Mechanical Integrity Test (MIT) was successfully ran and 
passed on November 28, 2016 and subsequently approved by OCD. 

Pursuant to the permit conditions this test was not due until 2018.  Therefore, the 
next five-year test will be scheduled for November of 2021, unless otherwise 
required by OCD for good cause shown or permit condition requirement. 

Please find in Appendix “D” a copy of the approved C-103, test chart with meter 
calibration notes. 
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Bullet Point 7- Deviations from Normal Production Methods: 

(Permit condition 2.J.7 “Brief explanation describing deviations from normal 
operations.”) 

In%2008%two%OCD%permitted%brine%wells%collapsed.%%As%a%result%of%those%incidents,%the%

OCD%issued%a%temporary%moratorium%on%new%brine%well%permits.%%During%the%moratorium%

OCD%facilitated%a%work%group%to%determine%a%proper%path%forward%for%current%and%new%

brine%well%operations.%%%

As%a%result%of%those%proceedings,%OCD%issued%instructions%to%operators%to%change%OCD’s%

previous%requirement%of%injecting%fresh%water%down%the%annulus%and%producing%brine%up%

the%tubing%(i.e%reverseFflow);%to%injecting%fresh%water%down%the%tubing%and%producing%

brine%up%the%annulus,%(i.e.%conventionalFflow).%%%%

Wasserhund%Inc.%has%been%successful%in%changing%the%flow%pattern%to%conventional%flow,%

and%is%making%quality%10#%brine,%with%occasional%reverse%flow%for%maintenance.%

 

Bullet Point 8- Leak and Spill Reports: 

(Permit condition 2.J.8  “Results of any leaks and spill reports;”) 

There%were%no%reportable%leaks%and%spills%in%2017.%%%%

The%loading%areas%are%concrete%with%spill%containers%under%the%hose%connections%that%are%

designed%to%catch%deFminimus%drips%from%hose%connections.%Drivers%routinely%suck%out%

the%spill%containers,%for%reFcycling.%%%

The%entire%facility%is%bermed%to%prevent%runFon%or%runFoff%and%all%reportable%or%nonF

reportable%spills%are%cleaned%up%pursuant%to%OCD%rules%and%guidance.%

 

Bullet Point 9- Area of Review Update Summary:   

(Permit condition 2.J.9 “An Area of Review (AOR) update summary;”) 

An%extensive%AOR%review%was%conducted%for%the%Eidson%#1%brine%well,%OCD%permit%#%BWF

04,%located%in%UL%M%of%Section%31FTs16SFR35e.%%Wasserhund%Inc.%used%OCD%records%and%

actual%field%verification%(see%Appendix(“E”)%to%confirm%wells%in%the%AOR.%%

Using%OCD%onFline%files,%a%well%status%list%and%AOR%plot%plan%was%constructed%(see*

Appendix(“E”)%listing%all%wells%within%adjacent%quarter%sections%of%the%BWF04%location.%

The%list%shows%API#,%Operator%well%name,%UL,%Section,%Township%and%Range,%footages,%
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Wells%within%660%ft%(i.e.%critical%zone)%and%¼%mile,%casing%program%status,%casing/%

cementing%status,%and%corrective%action%required%status.%%%

This%method%was%formulated%to%provide%a%baseline%for%future%AOR%studies.%%Since%brine%

wells%are%limited%in%size,%a%critical%AOR%of%660%feet%was%initially%established%and%all%wells%

within%that%radius%was%researched%in%detail.%

Using%the%current%estimated%diameter%of%the%brine%well%@%318%feet%(R%=%159%ft)%upFdated%

for%2017,%a%10:1%safety%factor%is%applied%that%equates%to%about%1590%ft.%%As%the%brine%well%

grows,%this%newly%calculated%critical%AOR%will%be%expanded%and%new%wells%will%be%added%

and%all%existing%wells%restudied.%

The%rational%of%behind%this%approach%is%the%fact%that%brine%wells%are%nonFstatic%in%terms%of%

size%and%configuration,%and%the%fact%that%the%brine%well%operator%has%only%indirect%control%

on%wells%drilled%in%close%proximity.%%%

Initially%focusing%on%the%current%wells%in%the%¼%mile%AOR,%and%assuming%the%status%of%

these%wells%remain%the%same,%may%be%a%mistake.%Therefore,%a%more%dynamic%approach%is%

being%undertaken,%and%each%well%in%the%critical%Area%of%Review%(AOR)%will%be%looked%at%on%

an%annual%basis,%or%whenever%any%planned%activity%or%new%wells%are%noticed%in%the%AOR.%

%In%the%2017%review,%there%were%no%wells%added%to%the%list.%%%Appendix(“E”%contains%the%
checkFoff%list%showing%the%OCD%wells%in%all%adjacent%quarter%sections%surrounding%the%

BWF04%brine%well.%%%

There%currently%are%three%wells%located%within%the%critical%1590%ft,%and%¼%miles%radius%of%

review.%The%critical%zone%wells%were%investigated%by%checking%the%OCD%onFline%well%

records.%%%

The%three%wells%located%in%the%new%critical%zone,%i.e.%within%1590%feet,%were%

reinvestigated%by%checking%the%OCD%onFline%well%records.%%The%last%recorded%file%records%

for%the%three%wells%located%in%the%critical%AOR%are%identified%as%API#%30F025F25146,%30F

025F35678%and%30F025F31621%and%the%following%provides%the%most%recent%results%found%

in%the%OCD%public%records.%

The%Findings%are%as%follows:%

API(#(30=025=25146:%%%In%2010,%a%CF103%was%submitted%to%the%OCD%to%P&A%the%well%by%

setting%plugs%at%the%top,%top%of%salt,%bottom%of%salt,%and%place%a%cement%plug%in%tubing%at%

5700%feet.%%This%work%was%completed%and%CF103%filed%with%the%OCD%District%I%office%in%

Hobbs%and%subsequently%approved.%

This%well%was%properly%plugged%and%abandoned%in%September%of%2012%and%approved%by%

OCD.%%This%well%has%been%transferred%to%Lime%Rock%Resources.%(

Conclusions:%%The%OCD%records%show%that%a%subsequent%P&A%report%was%filed%and%

approved%by%OCD.%
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Corrective%Actions:%%Well%has%been%P&A.%

API(#(30=025=35678:%%The%Chesapeake%St.%VII%#7,%(Now%Chevron%USA)%according%to%OCD%
records,%is%located%660%FNL%&%660%FEL%of%UL%A%Section%1FTs17sFR34e.%%It%is%shown%to%be%

located%approximately%1600%ft%to%the%SW%of%the%BWF04%well.%%

In%November%of%2013,%OCD%sent%Chevron%USA%Inc.%a%Letter%of%Violation%and%ShutFIn%

Directive%due%to%an%observation%of%a%Bradenhead%issue,%and%required%corrective%actions%

and%a%Mechanical%Integrity%Test.%%%In%the%2014%year%another%Bradenhead%test%was%

conducted%and%witnessed%by%OCD.%

This%well%has%since%been%transferred%to%Lime%Rock%Resources%and%has%been%recompleted%

in%the%Abo%formation.%(

Conclusions:%%%OCD%has%approved%the%recompletion%in%2016.%

Corrective%Actions%and%Recommendation:%%This%well%appears%to%have%adequate%

cemented%casing%coverage%across%the%salt%section%and%no%corrective%actions%are%required.%

In%2016%this%well%passed%an%OCD%BradenFhead%survey%witnessed%by%OCD.%

API(#(30=025=31621:((The%BTA%Oil%Producers%Vacuum%9205%JVFP%Com%was%drilled%and%

completed%in%1992%as%a%gas%well.%%The%Casing%strings%are%as%follows:%%13F3/8”%surface%

casing%set%at%423%feet%cemented%with%480%sacks,%circulated%to%the%surface.%%8%5/8”%

Intermediate%casing%set%at%4795%cemented%with%2500%sacks,%circulated%to%the%surface.%

A%5F1/2”%production%string%was%set%at%12,900%ft%and%cemented%with%2100%sacks,%

circulated%to%the%surface.%

Conclusions:(((This%well%is%properly%cemented%from%top%to%bottom,%and%the%salt%section%is%

adequately%covered.%%%In%2016%this%well%passed%an%OCD%BradenFhead%survey%witnessed%by%

OCD.%

Corrective%Actions:%%No%Corrective%actions%required.%

(
Bullet Point 10- Subsidence/Cavern Volumes/Geometric Measurements 

(Permit condition 2.J.10. “A summary with interpretations of MIT’s, surface 
subsidence surveys, cavern volume and geometric measurements with 
conclusion(s) and recommendation(s);”) 

Since%the%use%of%sonar%tests%in%other%wells%has%not%provided%adequate%information,%the%

continued%use%of%sonar%may%be%in%question%until%the%validity%of%using%sonar%test%is%

resolved.%%%

The%last%cavern%survey%(2008)%for%this%well%did%not%provide%any%useful%information%

pertaining%to%the%size%and%shape%of%this%particular%cavern.%%An%alternate%method%has%been%
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discussed%with%Jim%GriswoldFOCD%and%it%was%mutually%decided%that%an%estimated%worstF

case%diameter%is%to%be%determined%in%order%to%provide%maximum%protection%and%ensure%

the%permit%conditions%are%being%met.%

The%Solution%Mining%Research%Institute%(SMRI),%other%state%agencies,%OCD%workFgroup,%

along%with%various%studies%conducted%during%the%permitting%of%the%WIPP%site,%has%

concluded%that%failures,%such%as%“catastrophic%collapses”,%have%a%higher%probability%when%

the%roof%diameter%of%the%cavern%exceeds%a%certain%value%compared%to%the%actual%depth%of%

the%cavern.%%%

This%number%is%typically%called%D/H%where%“D”%is%the%diameter%of%the%cavity%and%“H”%is%the%

depth%from%surface%to%the%casing%shoe.%Various%reports%seem%to%conclude%that%when%a%

ratio%of%D/H%reaches%or%exceeds%.66%then%the%probably%of%collapse%increases%to%a%point%

that%the%well%may%be%considered%unFsafe,%thus%closing%procedures%such%as%proper%

plugging%and%abandonment,%and%possible%long%term%subsidence%monitoring%should%be%

instituted.%%%%

The%alternate%method%mentioned%above%involves%calculating%the%maximum%diameter%of%

the%cavern%by%using%a%worstFcase%scenario%of%an%“inverted(cone”(i.e.(base(located(at(the(
top.%%The%volume%of%the%cavern%is%calculated%using%the%lifetime%brine%production%volumes%

and%using%a%“rule*of*thumb”%conversion%factor%to%determine%the%volumetric%size%of%the%

cavern.%%The%rule%of%thumb%conversion%factor%was%taken%from%the%1982%Wilson%Report%

and%equates%that%every%barrel%of%brine%produced%will%create%approximately%one%cubic%

foot%of%cavity.%

Please%find%attached%in%Appendix(“F”,%a%wellbore%sketch,%and%the%calculations%for%the%
brine%well,%and%the%lifetime%brine%production%tally%of%approximately%9.53%million%barrels%

of%brine%produced%as%of%December%2017.%The%maximum%diameter%was%calculated%to%be%

approximately%318%feet%with%a%corresponding%D/H%ratio%of%.151%updated%for%the%2017%

year.%

Comparing%the%current%D/H%ratio%of%.151%to%the%.66%value%mentioned%above,%it%can%be%

concluded%that%the%current%brine%well%status%meets%and%exceeds%the%recommended%

safety%value%by%approximately%four%times.%

Permit Condition 2.B. SOLUTION CAVERN MONITORING PROGRAM:    
  
 1. Surface Subsidence Monitoring Plan:  The Permittee shall submit a Surface  
Subsidence Monitoring Plan to OCD within 180 days of the effective data of this permit.  
The Surface Subsidence Monitoring Plan shall specify that the Permittee will install at 
least three survey monuments and shall include a proposal to monitor the elevation of the 
monuments at least semiannually.   
  
The Permittee shall survey each benchmark at least semiannually to monitor for possible 
surface subsidence and shall tie each survey to the nearest USGS benchmark.  The 
Permittee shall employ a licensed professional surveyor to conduct the subsidence-
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monitoring program.  The Permittee shall submit the results of all subsidence surveys to 
OCD within 15 days of the survey.  If the monitored surface subsidence at any measuring 
point reaches 0.10 feet compared to its baseline elevation, then the Permittee shall 
suspend operation of the Class III well .  If the Permittee cannot demonstrate the integrity 
of the cavern and well to the satisfaction of OCD, then it shall cease all brine production 
and submit a corrective action plan to mitigate the  
subsidence.  
 
Wasserhund Inc did submit a plan in last year’s reports to meet the requirement of the 
rule. 
 
Special(Request:((This(facility(currently(does(not(have(subsidence(monitors(installed(
and(Wasserhund(Inc.(respectfully(request(waiver(of(this(requirement(until(further(
evaluation(can(be(completed(or(closure(of(the(site(commences.(

This request is based on the fact the well continues to exhibit good Cavern 
Mechanical Integrity, very low D/H ratio, and the fact the radius of the Cavern 
does not encroach upon any buildings, wells, or public ROW’s.   Currently there 
have been no subsidence issues noted or experienced. 
 
 
 2. Solution Cavern Characterization Program:  The Permittee shall submit a  
Solution Cavern Characterization Plan to characterize the size and shape of the solution 
cavern using geophysical methods within 180 days of the effective date of this permit.  
The Permittee shall characterize the size and shape of the solution cavern using a 
geophysical methods approved by OCD at least once before November 8, 2018.  The 
Permittee shall demonstrate that at least 90% of the calculated volume of salt removed 
based upon injection and production volumes has been accounted for by the approved 
geophysical method(s) for such testing to be considered truly representative.  
 
Solution Cavern Characterization Plan:  
 
The 2013 annual report included a Solution Cavern Characterization Plan using a 
combination of calculated results and experimenting with various geophysical methods, 
including actually performing an “Induced Current Method”. 

 To date, the geophysical method proposed has only been partially successful and due to 
the high cost of other methods, an accurate cavern size or shape has not been delineated. 

We currently are not aware of any one single tool that can accomplish this requirement.  
The Carlsbad old I&W well is an example where many methods were used and the exact 
cavern shape is estimated using a consensus of several very expensive methods.  When 
OCD required sonar testing, it also was not totally successful. 

To integrate the actual size and shape in bedded salt may be virtually impossible, 
especially if trying to compare the volume with the calculated volume.   



 10 

 The best method still appears to be the “Worst Case” cone calculation method.   

OCD had not provided guidance on this issue in the past and Wasserhund Inc. would like 
to participate in a study group concerning how to accomplish this feat economically. 

Special Note:  In an E-mail dated April 3, 2018 OCD (Mr. Carl Chavez Environmental 
Engineer) notify Wayne Price LLC that a study group was not being planned, but OCD is 
now accepting the Cone Calculation method when an additional well log is supplied 
supporting the calculation.  OCD sent an example and is included in Appendix “F”. 

Since the BW-04 well never had any logs run, a well log was obtained from a nearby well 
and annotated to reflect the geophysical characterization of the area lithology.   In 
addition a well bore schematic is included for reference and a mass balance has been 
calculated and the results are included in Appendix ‘F”. 

The mass balance compares the measured salt removed to the calculated salt removed.   
The comparison was within 1%, which satisfies permit condition 2. 

Wasserhund Inc. would like to point out that the OCD example showed a cone with the 
base at the bottom, while Wasserhund has always used a cone with the base inverted to 
present the Worst Case analysis of a roof collapse. 

Both methods will work, but the D/H critical calculation has to use the inverted base to 
obtain the proper D/H ratio. 

 

Bullet Point #11- Ratio of Injected/Produced Fluids 

(Permit condition 2.J.11 “A summary of the ratio of the volume of injected fluids 
to the volume of produced brine;”) 

See Bullet Point #3 and Appendix “B” for comparison chart numbers. 

Special Note:  Wasserhund Inc. requests a minor modification of the permit 
requirement 3.K  “The Permittee shall suspend injection if the monthly injection 
volume is less than 110% or greater than 120% of associated brine production.  If such 
an event occurs, the Permittee shall notify OCD within 24 hours.” 
 
And a Minor Modification to permit requirement 2.B.2.b, which has similar language to 
above, but sets a variance between 90% to 110%.  This requirement seems to fit the 
Wasserhund BW-04 better, but there are still times that the monthly variance can be out 
side of this range, while there is no immediate issue at hand. 
 
Generally the Annual variance does fall into the 90%-110% range. 
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Dear Jim Griswold-NMOCD Environmental Bureau Chief and Carl Chavez 
Environmental Engineer.   
 
As you know, this topic has been discussed and kicked around for a long time.  The 
current permit requirements do not take into account many factors that can cause the 
normal variance to be under or over the requirement of 110%-120% and outside of the 
range of 90% to 110%, notwithstanding some anomaly. 
 
The theoretical 115% ratio came about using the rule of thumb from the “Old Wilson” 
report that 1 barrel of 10 lb. brine causes a cavity increase of approximately one cubic 
foot.  If you back calculate, this equates to a salt density of about 90 lbs./ft3.   
 
Many deeper brine wells such as the Wasserhund BW-04 well probably has a higher salt 
density, possibly even up to 100-120 lbs./ft3.  Thus, it requires less fresh water to make 
10 lb. brine water, which lowers the Fresh Water/Brine Water ratio. 
 
As long as the brine well can make a quality brine and does not experience any 
unexpected loss in pressure, the requirement to suspend operations is not based on any 
real parameter or trend that may be an immediate threat to the well, groundwater or the 
environment. The current requirement puts some operators in a continuous violation and 
interruption of operations.  
 
Of course notwithstanding, if you have a well that produces for extended periods of time, 
or starts to pressure up, then you know you may have communicated to a pressure zone,  
or, if the well loses circulation and/or pressure, then immediate action should be taken 
and notification to the agency made.  
 
The point to be made here is that the permit required parameters are a trailing indicator 
not a leading indicator.  Of course a continued pattern that deviates from the statically 
norm (emphasis on norm for a particular well) would be cause for concern.  However, 
this concern may or may not, be an indication of possible collapse, which appears to be 
OCD’s main emphasis for the monitoring. 
 
Currently the permit could reads as follows: 
 
The Permittee shall immediately suspend injection and notify the agency within 72 hours, 
if the Fresh Water Injection does not cause a normal immediate return of Brine Water to 
the surface, or if the well flows excessively for an unusual amount of time without fresh 
water injection after the cavern pressure has been stabilized to it's normal operating 
pressure, or if permittee has become aware of any out of zone injection or 
communication.  The Permittee shall include in each annual report a summary showing 
the monthly variance, the average monthly variance for the year and the total 
accumulative variance over the life of the well.  The operator shall certify and explain 
that any yearly variance that falls outside of the range of 20%, (Difference between the 
normal ratio of Fresh Water input and Brine Water output) will not cause harm to Fresh 
Water, Public Health or the Environment.   
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The point here is that each operator should determine the normal range for their 
specific well and relay that to the agency in the annual report. 
 

 
Bullet Point #12- Summary of Activities 
(Permit condition 2.J.12 “A summary of all major Facility activities or events, 
which occurred during the year with any conclusions and recommendations;) 

See Bullet Point #2 for summary. 

5.B. BONDING OR FINANCIAL ASSURANCE:  The Permittee shall submit an 
estimate of the minimum cost to properly close, plug and abandon its Class III well, 
conduct ground water restoration if applicable, and any post-operational monitoring as 
may be needed (see 20.6.2.5210B(17) NMAC) within 90 days of permit issuance (See 
20.6.2.5210B(17) NMAC).  The Permittee’s cost estimate shall be based on third person 
estimates.  After review, OCD will require the Permittee to submit a single well plugging 
bond based on the third person cost estimate.  
 
Appendix “G” contains a third party closure estimate for the Wasserhund Inc. BW-04 
brine well. 
 
 

Bullet Point #13- Annual Certification 

(Permit condition 2.J.13 “Annual Certification in accordance with Permit 
Condition 2.B.3. “2.B.3. Annual Certification:  The Permittee shall certify 
annually that continued salt solution mining will not cause cavern collapse, 
surface subsidence, property damage, or otherwise threaten public health and 
the environment, based on geologic and engineering data.”) 

 
Operator Response:  Based on all current information and actual on-site 
observance, the operator of record hereby certifies that the current operations 
pose no threat to public health and the environment at the submission of this 
report.  If any substantial event that, has or may cause, this current certification 
to change, then the operator will notify OCD and take the necessary actions to 
protect the public and environment.   
 
By signing the cover sheet of Bullet Point 1 of permit condition 2.J.1, the operator 
hereby certifies this condition of the permit. 
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Bullet Point 14- Groundwater Monitoring: 
(Permit condition 2.J.14 “A summary of any new discoveries of ground water 
contamination with all leaks, spills and releases and corrective actions taken;”) 

The BW-04 Wasserhund Inc. Buckeye facility currently does not have 
groundwater monitoring at this site.   

 

Bullet Point 15- Annual Reporting 

(Permit condition 2.J.15 “The Permittee shall file its Annual Report in an 
electronic format with a hard copy submitted to OCD’s Environmental Bureau.”) 

The operator hereby submits a PDF file on flash drive and a hard copy can be 
supplied upon request. 
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BW-4 

 
Wasserhund/Buckeye 

Eidson State #1 

 
 

Permit Renewal 
11/8/13 



State of New Mexico 

Energy, Minerals and Natural Resources Department 

Susana Martinez 

Governor 

David Martin 

Cabinet Secretary 

Brett F. Woods, Ph.D. 
Deputy Cabinet Secretary 

November 8, 2013 

Larry Gandy 

W asserhund, Inc. 

PO Box 827 

Tatum, New Mexico 88267 

Jami Bailey 

Division Director 

Oil Conservation Division 

RE: Renewal of Discharge Permit BW-4 for the Eidson State #1 Brine Well in Unit M of Section 31, 

Township 16 South, Range 35 East NMPM; Lea County, New Mexico 

Dear Mr. Gandy, 

Pursuant to all applicable parts of the Water Quality Control Commission regulations 20.6.2 NMAC and more 

specifically 20.6.2.3104 thru.3999 discharge permit, and 20.6.2.5000 thru .5299 Underground Injection Control, the 

Oil Conservation Division hereby renews the discharge permit and authorizes operation and injection for the 

Wasserhund, Inc. (owner/operator) brine well BW-4 (API# 30-025-26883) at the location described above and under 

the conditions specified in the attached Discharge Permit Approval Conditions. 

Be advised that approval of this permit does not relieve the owner/operator of responsibility should operations result 

in pollution of surface water, groundwater, or the environment. Nor does this permit relieve the owner/operator of 

any responsibility or consequences associated with subsidence or cavern failure. This permit does not relieve the 

owner/operator of its responsibility to comply with any other applicable governmental rules or regulations. 

If you have any questions, please contact Jim Griswold of my staff at (505) 476-3465 or by email at 

jim.griswold@state.nm.us. On behalf of the Oil Conservation Division, I wish to thank you and your staff for your 

cooperation and patience during this renewal application review. 

Respectfully, 

Jami Bailey 
Director 

JB/JG/jg 

Attachment- Discharge Permit Approval Conditions 

cc: Michael Mariano, State Land Office 

1220 South St. Francis Drive • Santa Fe, New Mexico 87505 

Phone (505) 476-3200 • Fax (505) 476-3220 • www.emnrd.state.nm.us 
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DISCHARGE PERMIT BW-4 

 

 

1. GENERAL PROVISIONS: 

 

1.A. PERMITTEE AND PERMITTED FACILITY:  The Director of the Oil Conservation 

Division (OCD) of the Energy, Minerals and Natural Resources Department renews Discharge 

Permit BW-4 (Discharge Permit) to Wasserhund, Inc. (Permittee) to operate its Underground 

Injection Control (UIC) Class III well for the in situ extraction of salt (Eidson State #1 Brine 

Well - API No. 30-025-26883) located 567 feet FSL and 162 feet FWL (SW/4 SW/4, Unit Letter 

M) in Section 31, Township 16 South, Range 35 East, NMPM, Lea County, New Mexico at its 

Brine Production Facility (Facility).  The Facility is located approximately 5 miles north of 

Buckeye, New Mexico along the west side of NM 238.  

 

The Permittee is permitted to inject water into the subsurface salt layers and produce brine for 

use in the oil and gas industry.  Ground water that may be affected by a spill, leak, or accidental 

discharge occurs at a depth of approximately  75 feet below ground surface and has a total 

dissolved solids concentration of approximately 500 mg/L. 

 

1.B. SCOPE OF PERMIT:  OCD has been granted the authority by statute and by delegation 

from the Water Quality Control Commission (WQCC) to administer the Water Quality Act 

(Chapter 74, Article 6 NMSA 1978) as it applies to Class III wells associated with the oil and gas 

industry (See Section 74-6-4, 74-6-5 NMSA 1978). 

 

The Water Quality Act and the rules promulgated pursuant to the Act protect ground water and 

surface water of the State of New Mexico by providing that, unless otherwise allowed by 20.6.2 

NMAC, no person shall cause or allow effluent or leachate to discharge so that it may move 

directly or indirectly into ground water unless such discharge is pursuant to an approved 

discharge plan (See 20.6.2.3104 NMAC, 20.6.2.3106 NMAC, and 20.6.2.5000 through 

20.6.2.5299 NMAC). 

 

This Discharge Permit for a Class III well is issued pursuant to the Water Quality Act and 

WQCC rules, 20.6.2 NMAC.  This Discharge Permit does not authorize any treatment of, or on-

site disposal of, any materials, product, by-product, or oil-field waste. 

 

Pursuant to 20.6.2.5004A NMAC, the following underground injection activities are prohibited: 

 

 1. The injection of fluids into a motor vehicle waste disposal well is prohibited. 

 

 2. The injection of fluids into a large capacity cesspool is prohibited. 

 

 3. The injection of any hazardous or radioactive waste into a well is prohibited 

except as provided by 20.6.2.5004A(3) NMAC. 

 

 4. Class IV wells are prohibited, except for wells re-injecting treated ground water 

into the same formation from which it was drawn as part of a removal or remedial action. 
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 5. Barrier wells, drainage wells, recharge wells, return flow wells, and motor vehicle 
waste disposal wells are prohibited. 
 
This Discharge Permit does not convey any property rights of any sort nor any exclusive 
privilege, and does not authorize any injury to persons or property, any invasion of other private 
rights, or any infringement of state, federal, or local laws, rules or regulations. 
 
The Permittee shall operate in accordance with the terms and conditions specified in this 
Discharge Permit to comply with the Water Quality Act and the rules issued pursuant to that Act, 
so that neither a hazard to public health nor undue risk to property will result (see 20.6.2.3109C 
NMAC); so that no discharge will cause or may cause any stream standard to be violated (see 
20.6.2.3109H(2) NMAC); so that no discharge of any water contaminant will result in a hazard 
to public health, (see 20.6.2.3109H(3) NMAC); so that the numerical standards specified of  
20.6.2.3103 NMAC are not exceeded; and, so that the technical criteria and performance 
standards (see 20.6.2.5000 through 20.6.2.5299 NMAC) for Class III wells are met.  Pursuant to 
20.6.2.5003B NMAC, the Permittee shall comply with 20.6.2.1 through 20.6.2.5299 NMAC. 
 
The Permittee shall not allow or cause water pollution, discharge, or release of any water 
contaminant that exceeds the Water Quality Control Commission (WQCC) standards specified at 
20.6.2.3101 NMAC and 20.6.2.3103 NMAC or 20.6.4 NMAC (Water Quality Standards for 
Interstate and Intrastate Streams).  Pursuant to 20.6.2.5101A NMAC, the Permittee shall not 
inject non-hazardous fluids into ground water having 10,000 mg/l or less total dissolved solids 
(TDS). 
 
The issuance of this permit does not relieve the Permittee from the responsibility of complying 
with the provisions of the Water Quality Act, any applicable regulations or water quality 
standards of the WQCC, or any applicable federal laws, regulations or standards (See Section 74-
6-5 NMSA 1978). 
 

1.C. DISCHARGE PERMIT RENEWAL:  This Discharge Permit is a permit renewal that 
replaces the permit being renewed.  Replacement of a prior permit does not relieve the Permittee 
of its responsibility to comply with the terms of that prior permit while that permit was in effect. 
 
1.D. DEFINITIONS:  Terms not specifically defined in this Discharge Permit shall have the 
same meanings as those in the Water Quality Act or the rules adopted pursuant to the Act, as the 
context requires. 
 

1.E. FILING FEES AND PERMIT FEES:  Pursuant to 20.6.2.3114 NMAC, every facility 
that submits a Discharge Permit application for initial approval or renewal shall pay the permit 
fees specified in Table 1 and the filing fee specified in Table 2 of 20.6.2.3114 NMAC.  OCD has 
already received the required $100.00 filing fee.  The Permittee is now required to submit the 
$1,700.00 permit fee for a Class III well.  Please remit payment made payable to the Water 
Quality Management Fund in care of OCD at 1220 South St. Francis Drive in Santa Fe, New 
Mexico 87505. 
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1.F. EFFECTIVE DATE, EXPIRATION, RENEWAL CONDITIONS, AND 

PENALTIES FOR OPERATING WITHOUT A DISCHARGE PERMIT:  This Discharge 

Permit becomes effective 30 days from the date that the Permittee receives this discharge permit 

or until the permit is terminated or expires.  This Discharge Permit will expire on November 8, 

2018.  The Permittee shall submit an application for renewal no later than 120 days before that 

expiration date, pursuant to 20.6.2.5101F NMAC.  If a Permittee submits a renewal application 

at least 120 days before the Discharge Permit expires and is in compliance with the approved 

Discharge Permit, then the existing Discharge Permit will not expire until OCD has approved or 

disapproved the renewal application.  A discharge permit continued under this provision remains 

fully effective and enforceable.  Operating with an expired Discharge Permit may subject the 

Permittee to civil and/or criminal penalties (See Section 74-6-10.1 NMSA 1978 and Section 74-

6-10.2 NMSA 1978). 

 

1.G. MODIFICATIONS AND TERMINATIONS:  The Permittee shall notify the OCD 

Director and OCD’s Environmental Bureau of any Facility expansion or process modification 

(See 20.6.2.3107C NMAC).  The OCD Director may require the Permittee to submit a Discharge 

Permit modification application pursuant to 20.6.2.3109E NMAC and may modify or terminate a 

Discharge Permit pursuant to Sections 74-6-5(M) through (N) NMSA 1978. 

 

 1. If data submitted pursuant to any monitoring requirements specified in this 

Discharge Permit or other information available to the OCD Director indicate that 20.6.2 NMAC 

is being or may be violated, then the OCD Director may require modification or, if it is 

determined by the OCD Director that the modification may not be adequate, may terminate this 

Discharge Permit for a Class III well that was approved pursuant to the requirements of 

20.6.2.5000 through 20.6.2.5299 NMAC for the following causes: 

 

  a. Noncompliance by Permittee with any condition of this Discharge Permit; 

or, 

 

  b. The Permittee’s failure in the discharge permit application or during the 

discharge permit review process to disclose fully all relevant facts, or Permittee’s 

misrepresentation of any relevant facts at any time; or, 

 

  c. A determination that the permitted activity may cause a hazard to public 

health or undue risk to property and can only be regulated to acceptable levels by discharge 

permit modification or termination (See Section 75-6-6 NMSA 1978; 20.6.2.5101I NMAC; and, 

20.6.2.3109E NMAC).  

 

 2. This Discharge Permit may also be modified or terminated for any of the 

following causes: 

 

  a. Violation of any provisions of the Water Quality Act or any applicable 

regulations, standard of performance or water quality standards; 

 

  b. Violation of any applicable state or federal effluent regulations or 

limitations; or 
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  c. Change in any condition that requires either a temporary or permanent 

reduction or elimination of the permitted discharge (See Section 75-6-5M NMSA 1978).  

 

1.H. TRANSFER OF CLASS III WELL DISCHARGE PERMIT: 

 

 1. The transfer provisions of 20.6.2.3111 NMAC do not apply to a discharge permit 

for a Class III well. 

 

 2. Pursuant to 20.6.2.5101H NMAC, the Permittee may request to transfer its Class 

III well discharge permit if: 

 

  a. The OCD Director receives written notice 30 days prior to the transfer 

date; and, 

 

  b. The OCD Director does not object prior to the proposed transfer date.  

OCD may require modifications to the discharge permit as a condition of transfer, and may 

require demonstration of adequate financial responsibility.   

 

 3. The written notice required in accordance with Permit Condition 1.H.2.a shall: 

 

  a.  Have been signed by the Permittee and the succeeding Permittee, and shall 

include an acknowledgement that the succeeding Permittee shall be responsible for compliance 

with the Class III well discharge permit upon taking possession of the facility; and 

 

  b. Set a specific date for transfer of the discharge permit responsibility, 

coverage and liability; and 

 

  c. Include information relating to the succeeding Permittee’s financial 

responsibility required by 20.6.2.5210B(17)  NMAC.   

 

1.I. COMPLIANCE AND ENFORCEMENT:  If the Permittee violates or is violating a 

condition of this Discharge Permit, OCD may issue a compliance order that requires compliance 

immediately or within a specified time period, or assess a civil penalty, or both (See Section 74-

6-10 NMSA 1978).  The compliance order may also include a suspension or termination of this 

Discharge Permit.  OCD may also commence a civil action in district court for appropriate relief, 

including injunctive relief (See Section 74-6-10(A)(2) NMSA 1978).  The Permittee may be 

subject to criminal penalties for discharging a water contaminant without a discharge permit or in 

violation of a condition of a discharge permit; making any false material statement, 

representation, certification or omission of material fact in a renewal application, record, report, 

plan or other document filed, submitted or required to be maintained under the Water Quality 

Act; falsifying, tampering with or rendering inaccurate any monitoring device, method or record 

required to be maintained under the Water Quality Act; or failing to monitor, sample or report as 

required by a Discharge Permit issued pursuant to a state or federal law or regulation (See 

Section 74-6-10.2 NMSA 1978). 
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2. GENERAL FACILITY OPERATIONS:   

 

2.A. QUARTERLY MONITORING REQUIREMENTS FOR CLASS III WELLS:  The 

Permittee may use either or both fresh water or water from otherwise non-potable sources.  

Pursuant to 20.6.2.5207C, the Permittee shall provide analysis of the injected fluids at least 

quarterly to yield data representative of their characteristics.  The Permittee shall analyze the 

injected fluids for the following characteristics: 

! pH; 

! density; 

! concentration of total dissolved solids; and, 

! chloride concentration. 

 

The Permittee shall also provide analysis of the produced brine on a quarterly basis.  The 

Permittee shall analyze the produced brine for the following characteristics: 

! pH; 

! density; 

! concentration of total dissolved solids; 

! chloride concentration; and, 

! sodium concentration. 

 

2.B. SOLUTION CAVERN MONITORING PROGRAM:   

 

 1. Surface Subsidence Monitoring Plan:  The Permittee shall submit a Surface 

Subsidence Monitoring Plan to OCD within 180 days of the effective data of this permit.  The 

Surface Subsidence Monitoring Plan shall specify that the Permittee will install at least three 

survey monuments and shall include a proposal to monitor the elevation of the monuments at 

least semiannually.  

 

The Permittee shall survey each benchmark at least semiannually to monitor for possible surface 

subsidence and shall tie each survey to the nearest USGS benchmark.  The Permittee shall 

employ a licensed professional surveyor to conduct the subsidence monitoring program.  The 

Permittee shall submit the results of all subsidence surveys to OCD within 15 days of the survey.  

If the monitored surface subsidence at any measuring point reaches 0.10 feet compared to its 

baseline elevation, then the Permittee shall suspend operation of the Class III well .  If the 

Permittee cannot demonstrate the integrity of the cavern and well to the satisfaction of OCD, 

then it shall cease all brine production and submit a corrective action plan to mitigate the 

subsidence. 

 

 2. Solution Cavern Characterization Program:  The Permittee shall submit a 

Solution Cavern Characterization Plan to characterize the size and shape of the solution cavern 

using geophysical methods within 180 days of the effective date of this permit.  The Permittee 

shall characterize the size and shape of the solution cavern using a geophysical methods 

approved by OCD at least once before November 8, 2018.  The Permittee shall demonstrate that 

at least 90% of the calculated volume of salt removed based upon injection and production 

volumes has been accounted for by the approved geophysical method(s) for such testing to be 

considered truly representative. 
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  a. The Permittee shall provide an estimate of the size and shape of the 

solution cavern at least annually, based on fluid injection and brine production data.   

 

  b. The Permit shall compare the ratio of the volume of injected fluids to the 

volume of produced brine monthly.  If the average ratio of injected fluid to produced brine varies 

is less than 90% or greater than 110%, the Permittee shall report this to OCD and cease injection 

and production operations of its Class III well within 24 hours.  The Permittee shall begin an 

investigation to determine the cause of this abnormal ratio within 72 hours. The Permittee shall 

submit to OCD a report of its investigation within 15 days of cessation of injection and 

production operations of its Class III well. 

 

 3. Annual Certification:  The Permittee shall certify annually that continued salt 

solution mining will not cause cavern collapse, surface subsidence, property damage, or 

otherwise threaten public health and the environment, based on geologic and engineering data. 

 

If the solution cavern is determined by either OCD or the Permittee to be potentially unstable by 

either direct or indirect means, then the Permittee shall cease all fluid injection and brine 

production within 24 hours.  If the Permittee ceases operations because it or OCD has 

determined that the solution cavern is unstable, then it shall submit a plan to stabilize the solution 

cavern within 30 days.  OCD may require the Permittee to implement additional subsidence 

monitoring and to conduct additional corrective action. 

 

2.C. CONTINGENCY PLANS:  The Permittee shall implement its proposed contingency 

plan(s) included in its Permit Renewal Application to cope with failure of a system(s) in the 

Discharge Permit. 

 

2.D. CLOSURE:  Prior to closure of the facility, the Permittee shall submit for OCD’s 

approval, a closure plan including a completed form C-103 for plugging and abandonment of the 

Class III well.  The Permittee shall plug and abandon its well pursuant to 20.6.2.5209 NMAC 

and as specified in Permit Condition 2.D. 

 

 1.  Pre-Closure Notification:  Pursuant to  20.6.2.5005A NMAC, the Permittee 

shall submit a pre-closure notification to OCD’s Environmental Bureau at least 30 days prior to 

the date that it proposes to close or to discontinue operation of its Class III well.  Pursuant to 

20.6.2.5005B NMAC, OCD’s Environmental Bureau must approve all proposed well closure 

activities before Permittee may implement its proposed closure plan.  

 

 2. Required Information:  The Permittee shall provide OCD’s Environmental 

Bureau with the following information: 

! Name of facility; 

! Address of facility; 

! Name of Permittee (and owner or operator, if appropriate); 

! Address of Permittee (and owner or operator, if appropriate); 

! Contact person; 

! Phone number; 

! Number and type of well(s); 
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! Year of well construction; 

! Well construction details;  

! Type of discharge; 

! Average flow (gallons per day); 

! Proposed well closure activities (e.g., sample fluids/sediment, appropriate disposal of 

remaining fluids/sediments, remove well and any contaminated soil, clean out well, 

install permanent plug, conversion to other type of well, ground water and vadose 

zone investigation, other); 

! Proposed date of well closure; 

! Name of Preparer; and,  

! Date. 

 

2.E. PLUGGING AND ABANDONMENT PLAN:  Pursuant to 20.6.2.5209A NMAC, 

when the Permittee proposes to plug and abandon its Class III well, it shall submit to OCD a 

plugging and abandonment plan that meets the requirements of 20.6.2.3109C NMAC, 

20.6.2.5101C NMAC, and 20.6.2.5005 NMAC for protection of ground water.  If requested by 

OCD, Permittee shall submit for approval prior to closure, a revised or updated plugging and 

abandonment plan.  The obligation to implement the plugging and abandonment plan as well as 

the requirements of the plan survives the termination or expiration of this Discharge Permit.  The 

Permittee shall comply with 20.6.2.5209 NMAC. 

 

2.F RECORD KEEPING:  The Permittee shall maintain records of all inspections, surveys, 

investigations, etc.,  required by this Discharge Permit at its Facility office for a minimum of five 

years and shall make those records available for inspection by OCD. 

 

2.G. RELEASE REPORTING:  The Permittee shall comply with the following permit 

conditions, pursuant to 20.6.2.1203 NMAC, if it determines that a release of oil or other water 

contaminant, in such quantity as may with reasonable probability injure or be detrimental to 

human health, animal or plant life, or property, or unreasonably interfere with the public welfare 

or the use of property, has occurred.  The Permittee shall report unauthorized releases of water 

contaminants in accordance with any additional commitments made in its approved Contingency 

Plan.  If the Permittee determines that any constituent exceeds the standards specified at 

20.6.2.3103 NMAC, then it shall report a release to OCD’s Environmental Bureau.   

 

 1. Oral Notification:  As soon as possible after learning of such a discharge, but in 

no event more than twenty-four (24) hours thereafter, the Permittee shall notify OCD’s 

Environmental Bureau.  The Permittee shall provide the following: 

 

! The name, address, and telephone number of the person or persons in charge of the 

facility, as well as of the owner and/or operator of the facility; 

! The name and location of the facility; 

! The date, time, location, and duration of the discharge; 

! The source and cause of discharge; 

! A description of the discharge, including its chemical composition; 

! The estimated volume of the discharge; and,  
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! Any corrective or abatement actions taken to mitigate immediate damage from the 

discharge. 

 

 2. Written Notification:  Within one week after the Permittee has discovered a 

discharge, the Permittee shall send written notification (may use form  C-141 with attachments) 

to OCD’s Environmental Bureau verifying the prior oral notification as to each of the foregoing 

items and providing any appropriate additions or corrections to the information contained in the 

prior oral notification. 

 

The Permittee shall provide subsequent written reports as required by OCD’s Environmental 

Bureau. 

 

2.H. OTHER REQUIREMENTS: 

 

 1. Inspection and Entry:  Pursuant to Section 74-6-9 NMSA 1978 and 

20.6.2.3107A NMAC, the Permittee shall allow any authorized representative of the OCD 

Director, to: 

! Upon the presentation of proper credentials, enter the premises at reasonable times; 

! Inspect and copy records required by this Discharge Permit; 

! Inspect any treatment works, monitoring, and analytical equipment; 

! Sample any injection fluid or produced brine; and,  

! Use the Permittee’s monitoring systems and wells in order to collect samples.  

 

 2. Advance Notice:  The Permittee shall provide OCD’s Environmental Bureau and 

Hobbs District Office with at least five (5) working days advance notice of any environmental 

sampling to be performed pursuant to this Discharge Permit, or any well plugging, abandonment 

or decommissioning of any equipment associated with its Class III well. 

 

 3. Environmental Monitoring:  The Permittee shall ensure that any environmental 

sampling and analytical laboratory data collected meets the standards specified in 20.6.2.3107B 

NMAC.  The Permittee shall ensure that all environmental samples are analyzed by an accredited 

“National Environmental Laboratory Accreditation Conference” (NELAC) Laboratory.  The 

Permittee shall submit data summary tables, all raw analytical data, and laboratory QA/QC. 

 

2.I. BONDING OR FINANCIAL ASSURANCE:  Pursuant to 20.6.2.5210B(17) NMAC, 

the Permittee shall maintain at a minimum, a single well plugging bond in the amount that it 

shall determine, in accordance with Permit Condition 5.B, to cover potential costs associated 

with plugging and abandonment of the Class III well, surface restoration, and post-operational 

monitoring, as may be needed.  OCD may require additional financial assurance to ensure 

adequate funding is available to plug and abandon the well and/or for any required corrective 

actions. 

 

Methods by which the Permittee shall demonstrate the ability to undertake these measures shall 

include submission of a surety bond or other adequate assurances, such as financial statements or 

other materials acceptable to the OCD Director, such as: (1) a surety bond; (2) a trust fund with a 

New Mexico bank in the name of the State of New Mexico, with the State as Beneficiary; (3) a 
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non-renewable letter of credit made out to the State of New Mexico; (4) liability insurance 

specifically covering the contingencies listed in this paragraph; or (5) a performance bond, 

generally in conjunction with another type of financial assurance.  If an adequate bond is posted 

by the Permittee to a federal or another state agency, and this bond covers all of the measures 

specified above, the OCD Director shall consider this bond as satisfying the bonding 

requirements of Sections 20.6.2.5000 through 20.6.2.5299 NMAC wholly or in part, depending 

upon the extent to which such bond is adequate to ensure that the Permittee will fully perform 

the measures required hereinabove. 

 

2.J.  ANNUAL REPORT:  The Permittee shall submit its annual report pursuant to 

20.6.2.3107 NMAC to OCD’s Environmental Bureau by June 1
st
 of the following year.  The 

annual report shall include the following: 

 

! Cover sheet marked as “Annual Class III Well Report, Name of Permittee, Discharge 

Permit Number, API number of well(s), date of report, and person submitting report; 

! Summary of Class III well operations for the year including a description and reason 

for any remedial or major work on the well with a copy of form C-103; 

! Monthly fluid injection and brine production volume, including the cumulative total 

carried over each year; 

! Injection pressure data; 

! A copy of the quarterly chemical analyses shall be included with data summary and 

all QA/QC information; 

! Copy of any mechanical integrity test chart, including the type of test, i.e., duration, 

gauge pressure, etc.; 

! Brief explanation describing deviations from the normal operations; 

! Results of any leaks and spill reports; 

! An Area of Review (AOR) update summary; 

! A summary with interpretation of MITs, surface subsidence surveys, cavern volume 

and geometry measurements with conclusion(s) and recommendation(s); 

! A summary of the ratio of the volume of injected fluids to the volume of produced 

brine; 

! A summary of all major Facility activities or events, which occurred during the year 

with any conclusions and recommendations; 

! Annual Certification in accordance with Permit Condition 2.B.3. 

! A summary of any new discoveries of ground water contamination with all leaks, 

spills and releases and corrective actions taken; and, 

! The Permittee shall file its Annual Report in an electronic format with a hard copy 

submittal to OCD’s Environmental Bureau. 
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3. CLASS III WELL OPERATIONS: 

 

3.A. OPERATING REQUIREMENTS:  The Permittee shall comply with the operating 

requirements specified in 20.6.2.5206A NMAC and 20.6.2.5206A NMAC to ensure that:  

 

1. Injection will occur through the innermost tubing string and brine production 

through the annulus between the casing and tubing string to promote cavern development at 

depth.  Injection and production flow can be reversed as required to achieve optimal cavern 

shaping, mine salt most efficiently, and to periodically clean the tubing and annulus.  Injection 

must only occur in the intended solution mining interval. 

 

2. Injection between the outermost casing and the well bore is prohibited in a zone 

other than the authorized injection zone.  If the Permittee determines that its Class III well is 

discharging or suspects that it is discharging fluids into a zone or zones other than the permitted 

injection zone specified in Permit Condition 3.B.1., then the Permittee shall within 24 hours 

notify OCD’s Environmental Bureau and Hobbs District Office of the circumstances and 

action(s) taken.  The Permittee shall cease operations until proper repairs are made and it has 

received approval from OCD to re-start injection operations.   

 

3.B. INJECTION OPERATIONS: 

 

 1. Well Injection Pressure Limit:  The Permittee shall ensure that the maximum 

wellhead or surface injection pressure on its Class III well shall not exceed the fracture pressure 

of the injection salt formation and will not cause new fractures or propagate any existing 

fractures of cause damage to the system. 

 

 2. Pressure Limiting Device:  The Permittee shall equip and operate its Class III 

well or system with a pressure limiting device which shall, at all times, limit surface injection 

pressure to the maximum allowable pressure for its Class III well.  The Permittee shall monitor 

the pressure-limiting device daily and shall report all pressure exceedances within 24 hours of 

detecting an exceedance to OCD’s Environmental Bureau. 

 

The Permittee shall take all steps necessary to ensure that the injected fluids enter only the 

proposed injection interval and is not permitted to escape to other formations or onto the ground 

surface.  The Permittee shall report to OCD’s Environmental Bureau within 24 hours of 

discovery any indication that new fractures or existing fractures have been propagated, or that 

damage to the well, the injection zone, or formation has occurred.   

 

3.C. CONTINUOUS MONITORING DEVICES:  The Permittee shall use continuous 

monitoring devices to provide a record of injection pressure, flow rate, flow volume, and 

pressure on the annulus between the tubing and the long string of casing. 

 

3.D. MECHANICAL INTEGRITY FOR CLASS III WELLS:   

 

 1. Pursuant to 20.6.2.5204 NMAC, the Permittee shall demonstrate mechanical 

integrity for its Class III well at least once every five years or more frequently as the OCD 
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Director may require for good cause during the life of the well.  The Permittee shall demonstrate 

mechanical integrity for its Class III well every time it performs a well workover, including 

when it pulls the tubing.  A Class III well has mechanical integrity if there is no detectable leak 

in the casing or tubing which OCD considers to be significant at maximum operating 

temperature and pressure; and no detectable conduit for fluid movement out of the injection zone 

through the well bore or vertical channels adjacent to the well bore which the OCD Director 

considers to be significant.  The Permittee shall conduct a casing Mechanical Integrity Test 

(MIT) from the surface to the approved injection depth to assess casing integrity.  The MIT shall 

consist of a 30-minute test at a minimum pressure of 300 psig measured at the surface.   

 

The Permittee shall notify OCD’s Environmental Bureau 5 days prior to conducting any MIT to 

allow OCD the opportunity to witness the MIT. 

 

 2. The following criteria will determine if the Class III well has passed the MIT: 

  a. Passes MIT if zero bleed-off during the test;  

  b. Passes MIT if final test pressure is within  ! 10% of starting pressure, if 

approved by OCD; 

  c. When the MIT is not witnessed by OCD and fails, the Permittee shall 

notify OCD within 24 hours of the failure of the MIT. 

 

 3. Pursuant to 20.6.2.5204C NMAC, the OCD Director may consider the use by the 

Permittee of equivalent alternative test methods to determine mechanical integrity.  The 

Permittee shall submit information on the proposed test and all technical data supporting its use.  

The OCD Director may approve the Permittee’s request if it will reliably demonstrate the 

mechanical integrity of the well for which its use is proposed. 

 

 4. Pursuant to 20.6.2.5204D NMAC, when conducting and evaluating the MIT(s), 

the Permittee shall apply methods and standards generally accepted in the oil and gas industry.  

When the Permittee reports the results of all MIT(s) to the OCD Director, it shall include a 

description of the test(s), the method(s) used, and the test results. 

 

3.E. WELL WORKOVER OPERATIONS:  Pursuant to 20.6.2.5205A(5) NMAC, the 

Permittee shall provide notice to and shall obtain approval from OCD’s District Office in Hobbs 

and the Environmental Bureau in Santa Fe prior to commencement of any remedial work or any 

other workover operations to allow OCD the opportunity to witness the operation.  The Permittee 

shall request approval using form C-103 (Sundry Notices and Reports on Wells) with copies sent 

to OCD’s Environmental Bureau and Hobbs District Office.  Properly completed Forms C-103 

and/or C-105 must be filed with OCD upon completion of workover activities and copies 

included in that year’s Annual Report. 

 

3.K. FLUIDS INJECTION AND BRINE PRODUCTION VOLUMES AND 

PRESSURES:  The Permittee shall continuously monitor the volumes of water injected and 

brine production .  The Permittee shall submit monthly reports of its injection and production 

volumes on or before the 10
th

 day of the following month.  The Permittee shall suspend injection 

if the monthly injection volume is less than 110% or greater than 120% of associated brine 

production.  If such an event occurs, the Permittee shall notify OCD within 24 hours. 
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3.L. AREA OF REVIEW (AOR):  The Permittee shall report within 72 hours of discovery 

any new wells, conduits, or any other device that penetrates or may penetrate the injection zone 

within a 1-mile radius from its Class III well. 

 

4. CLASS V WELLS:  Pursuant to 20.6.2.5002B NMAC, leach fields and other waste 

fluids disposal systems that inject non-hazardous fluid into or above an underground source of 

drinking water are UIC Class V injection wells.  This Discharge Permit does not authorize the 

use of a Class V injection well for the disposal of industrial waste.  Pursuant to 20.6.2.5005 

NMAC, the Permittee shall close any Class V industrial waste injection well that injects non-

hazardous industrial wastes or a mixture of industrial wastes and domestic wastes (e.g., septic 

systems, leach fields, dry wells, etc.) within 90 calendar days of the issuance of this Discharge 

Permit.  The Permittee shall document the closure of any Class V wells used for the disposal of 

non-hazardous industrial wastes or a mixture of industrial wastes and domestic wastes other than 

contaminated ground water in its Annual Report.  Other Class V wells, including wells used only 

for the injection of domestic wastes, shall be permitted by the New Mexico Environment 

Department.   

 

5. SCHEDULE OF COMPLIANCE: 

 

5.A. ANNUAL REPORT:  The Permittee shall submit its annual report to OCD by June 1st 

of each year. 

 

5.B. BONDING OR FINANCIAL ASSURANCE:  The Permittee shall submit an estimate 

of the minimum cost to properly close, plug and abandon its Class III well, conduct ground water 

restoration if applicable, and any post-operational monitoring as may be needed (see 

20.6.2.5210B(17) NMAC) within 90 days of permit issuance (See 20.6.2.5210B(17) NMAC).  

The Permittee’s cost estimate shall be based on third person estimates.  After review, OCD will 

require the Permittee to submit a single well plugging bond based on the third person cost 

estimate. 

 

5.C. SURFACE SUBSIDENCE MONITORING PLAN:  The Permittee shall submit the 

Surface Subsidence Monitoring Plan required in accordance with Permit Condition 2.B.1 within 

180 days of permit issuance. 

 

5.D. SOLUTION CAVERN CHARACTERIZATION PLAN:  The Permittee shall submit 

the Solution Cavern Characterization Plan required in accordance with Permit Condition 2.B.2 

within 180 days of permit issuance. 
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2017  Wasserhund Inc OCD BW-04 Annual Production Data & Comparision Chart

Fresh IN Brine Out Ratio FW/BW
90 to 110% 110 to 120%

Jan 36370 36210 100% 2.B.2.b

Feb 26730 26586 101% 2.B.2.b

Mar 29515 29421 100% 2.B.2.b

Apr 16420 16302 101% 2.B.2.b

May 21130 21026 100% 2.B.2.b

Jun 23882 23767 100% 2.B.2.b

Jul 23337 20227 115% X 3K

Aug 36617 36502 100% 2.B.2.b

Sept 27436 27321 100% 2.B.2.b

Oct 20615 20572 100% 2.B.2.b

Nov 15050 14999 100% 2.B.2.b

Dec 27351 27249 100% 2.B.2.b

Total 304,453 300,182 101% FW/BW 2.B.2.b

2016 9,273,128 bbls*** 9,227,911 bbls 100.49% FW/BW 2.B.2.b

Total Life Time Production Year Ending 2017 9,577,581 bbls 9,528,093 bbls 100.52% FW/BW 2.B.2.b

***  Estimated carried forward-see bullet point #3 Annual report

Total Fresh Water and Brine Production 
Carry Over from Years Past

Meets Permit Condition See bullet point #11 
Annual report for 
explanaton
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April 17, 2017

Wasserhund Inc
Wayne Price

Dear Wayne Price:

RE: Buckeye Tatum 1st qtr 2017 OrderNo.: 1704039

FAX
TEL: (505) 715-2809

PO Box 2140
Lovington, NM 88260

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 4 sample(s) on 4/3/2017 for the 
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites.  In order to 
properly interpret your results it is imperative that you review this report in its entirety.  
See the sample checklist and/or the Chain of Custody for information regarding the 
sample receipt temperature and preservation.  Data qualifiers or a narrative will be 
provided if the sample analysis or analytical quality control parameters require a flag.  
When necessary, data qualifers are provided on both the sample analysis report and the 
QC summary report, both sections should be reviewed.  All samples are reported, as 
received, unless otherwise indicated.  Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109



Project: Buckeye Tatum 1st qtr 2017
Client Sample ID: Buckeye-Fresh

Collection Date: 3/31/2017 12:00:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1704039-001

Date Reported: 4/17/2017

Analytical Report
Lab Order 1704039

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/3/2017 1:08:00 PM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 4/5/2017 4:15:00 PM0 10.9985 R41912

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 4/4/2017 11:15:28 PM50 mg/L 100220 R41868

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 4/9/2017 7:07:00 PM20.0 mg/L 1642 31133

SM4500-H+B: PH Analyst: JRR
pH H 4/4/2017 5:27:27 PMpH units 17.74 R41894

Qualifiers:   

Page 1 of 7

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 1st qtr 2017
Client Sample ID: Buckeye-Brine

Collection Date: 3/31/2017 12:10:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1704039-002

Date Reported: 4/17/2017

Analytical Report
Lab Order 1704039

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/3/2017 1:08:00 PM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 4/5/2017 4:15:00 PM0 11.184 R41912

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride * 4/7/2017 1:35:00 AM10000 mg/L 2E160000 A41955

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 4/9/2017 7:07:00 PM2000 mg/L 1298000 31133

SM4500-H+B: PH Analyst: JRR
pH H 4/4/2017 5:31:59 PMpH units 16.78 R41894

EPA METHOD 200.7: METALS Analyst: pmf
Sodium 4/12/2017 12:07:40 PM5000 mg/L 1E88000 31124

Qualifiers:   

Page 2 of 7

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 1st qtr 2017
Client Sample ID: Tatum-Fresh

Collection Date: 3/31/2017 1:00:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1704039-003

Date Reported: 4/17/2017

Analytical Report
Lab Order 1704039

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/3/2017 1:08:00 PM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 4/5/2017 4:15:00 PM0 10.9980 R41912

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 4/4/2017 11:52:41 PM5.0 mg/L 1082 R41868

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 4/8/2017 1:38:00 PM20.0 mg/L 1782 31115

SM4500-H+B: PH Analyst: JRR
pH H 4/4/2017 5:36:00 PMpH units 17.99 R41894

Qualifiers:   

Page 3 of 7

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 1st qtr 2017
Client Sample ID: Tatum-Brine

Collection Date: 3/31/2017 1:10:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1704039-004

Date Reported: 4/17/2017

Analytical Report
Lab Order 1704039

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/3/2017 1:08:00 PM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 4/5/2017 4:15:00 PM0 11.035 R41912

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride * 4/7/2017 1:47:25 AM1000 mg/L 2E31000 A41955

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 4/8/2017 1:38:00 PM1000 mg/L 158000 31115

SM4500-H+B: PH Analyst: JRR
pH H 4/4/2017 5:40:08 PMpH units 16.42 R41894

EPA METHOD 200.7: METALS Analyst: pmf
Sodium 4/7/2017 4:19:36 PM500 mg/L 50018000 31104

Qualifiers:   

Page 4 of 7

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 1st qtr 2017
Client: Wasserhund Inc

17-Apr-17

QC SUMMARY REPORT 1704039WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-31104

Batch ID: 31104

Analysis Date: 4/7/2017Prep Date: 4/5/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 41953

SeqNo: 1317572

MBLKSampType: TestCode: EPA Method 200.7: Metals

Sodium 1.0ND

Sample ID LCSLL-31104

Batch ID: 31104

Analysis Date: 4/7/2017Prep Date: 4/5/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: BatchQC RunNo: 41953

SeqNo: 1317573

LCSLLSampType: TestCode: EPA Method 200.7: Metals

Sodium 0.5000 80.2 50 1501.0 0ND

Sample ID LCS-31104

Batch ID: 31104

Analysis Date: 4/7/2017Prep Date: 4/5/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 41953

SeqNo: 1317574

LCSSampType: TestCode: EPA Method 200.7: Metals

Sodium 50.00 95.4 85 1151.0 048

Sample ID MB-31124

Batch ID: 31124

Analysis Date: 4/7/2017Prep Date: 4/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 41999

SeqNo: 1319036

MBLKSampType: TestCode: EPA Method 200.7: Metals

Sodium 1.0ND

Sample ID LCSLL-31124

Batch ID: 31124

Analysis Date: 4/7/2017Prep Date: 4/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: BatchQC RunNo: 41999

SeqNo: 1319037

LCSLLSampType: TestCode: EPA Method 200.7: Metals

Sodium 0.5000 114 50 1501.0 0ND

Sample ID LCS-31124

Batch ID: 31124

Analysis Date: 4/7/2017Prep Date: 4/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 41999

SeqNo: 1319038

LCSSampType: TestCode: EPA Method 200.7: Metals

Sodium 50.00 97.0 85 1151.0 048

Qualifiers:   

Page 5 of 7

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 1st qtr 2017
Client: Wasserhund Inc

17-Apr-17

QC SUMMARY REPORT 1704039WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R41868

Analysis Date: 4/4/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 41868

SeqNo: 1315703

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: R41868

Analysis Date: 4/4/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 41868

SeqNo: 1315704

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 95.4 90 1100.50 04.8

Sample ID MB

Batch ID: A41955

Analysis Date: 4/6/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 41955

SeqNo: 1317699

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: A41955

Analysis Date: 4/6/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 41955

SeqNo: 1317700

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 98.9 90 1100.50 04.9

Qualifiers:   

Page 6 of 7

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 1st qtr 2017
Client: Wasserhund Inc

17-Apr-17

QC SUMMARY REPORT 1704039WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-31115
Batch ID: 31115

Analysis Date: 4/8/2017Prep Date: 4/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 41978
SeqNo: 1318207

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-31115
Batch ID: 31115

Analysis Date: 4/8/2017Prep Date: 4/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 41978
SeqNo: 1318208

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 103 80 12020.0 01030

Sample ID MB-31133
Batch ID: 31133

Analysis Date: 4/9/2017Prep Date: 4/7/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 41980
SeqNo: 1318255

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-31133
Batch ID: 31133

Analysis Date: 4/9/2017Prep Date: 4/7/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 41980
SeqNo: 1318256

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 102 80 12020.0 01020

Sample ID 1704039-001AMS
Batch ID: 31133

Analysis Date: 4/9/2017Prep Date: 4/7/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Buckeye-Fresh RunNo: 41980
SeqNo: 1318258

MSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 102 80 12020.0 642.01660

Sample ID 1704039-001AMSD
Batch ID: 31133

Analysis Date: 4/9/2017Prep Date: 4/7/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Buckeye-Fresh RunNo: 41980
SeqNo: 1318259

MSDSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 101 80 120 520.0 642.0 0.8461650

Qualifiers:   

Page 7 of 7

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 







August 16, 2017

Wasserhund Inc
Wayne Price

Dear Wayne Price:

RE: Buckeye Tatum 2nd QTR 2017 OrderNo.: 1707799

FAX
TEL: (505) 715-2809

PO Box 2140
Lovington, NM 88260

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 4 sample(s) on 7/17/2017 for the 
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites.  In order to 
properly interpret your results, it is imperative that you review this report in its entirety.  
See the sample checklist and/or the Chain of Custody for information regarding the 
sample receipt temperature and preservation.  Data qualifiers or a narrative will be 
provided if the sample analysis or analytical quality control parameters require a flag.  
When necessary, data qualifiers are provided on both the sample analysis report and the 
QC summary report, both sections should be reviewed.  All samples are reported, as 
received, unless otherwise indicated.  Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: Buckeye Tatum 2nd QTR 2017
Client Sample ID: Buckeye-Fresh 

Collection Date: 7/14/2017 12:00:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1707799-001

Date Reported: 8/16/2017

Analytical Report
Lab Order 1707799

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/17/2017 11:20:00 AM

Batch

SPECIFIC GRAVITY Analyst: JRR
Specific Gravity 7/20/2017 10:58:00 AM0 10.9996 R44358

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 7/25/2017 4:29:46 PM50 mg/L 100190 R44519

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 7/24/2017 3:50:00 PM20.0 mg/L 1602 32930

SM4500-H+B: PH Analyst: JRR
pH H 7/19/2017 3:00:06 PMpH units 17.66 R44365

Qualifiers:   

Page 1 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 2nd QTR 2017
Client Sample ID: Buckeye-Brine 

Collection Date: 7/14/2017 12:05:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1707799-002

Date Reported: 8/16/2017

Analytical Report
Lab Order 1707799

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/17/2017 11:20:00 AM

Batch

SPECIFIC GRAVITY Analyst: JRR
Specific Gravity 7/20/2017 10:58:00 AM0 11.203 R44358

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride * 7/25/2017 4:54:35 PM5000 mg/L 1E190000 R44519

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 7/24/2017 3:50:00 PM2000 mg/L 1348000 32930

SM4500-H+B: PH Analyst: JRR
pH H 7/19/2017 3:04:39 PMpH units 16.80 R44365

EPA METHOD 200.7: METALS Analyst: ELS
Sodium 7/28/2017 2:36:20 PM2000 mg/L 2E93000 A44595

Qualifiers:   

Page 2 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 2nd QTR 2017
Client Sample ID: Tatum-Fresh

Collection Date: 7/14/2017 12:55:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1707799-003

Date Reported: 8/16/2017

Analytical Report
Lab Order 1707799

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/17/2017 11:20:00 AM

Batch

SPECIFIC GRAVITY Analyst: JRR
Specific Gravity 7/20/2017 10:58:00 AM0 10.9946 R44358

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 7/25/2017 5:07:00 PM5.0 mg/L 1080 R44519

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 7/24/2017 3:50:00 PM20.0 mg/L 1667 32930

SM4500-H+B: PH Analyst: JRR
pH H 7/19/2017 3:09:12 PMpH units 18.03 R44365

Qualifiers:   

Page 3 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 2nd QTR 2017
Client Sample ID: Tatum-Brine

Collection Date: 7/14/2017 1:05:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1707799-004

Date Reported: 8/16/2017

Analytical Report
Lab Order 1707799

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/17/2017 11:20:00 AM

Batch

SPECIFIC GRAVITY Analyst: JRR
Specific Gravity 7/20/2017 10:58:00 AM0 10.9968 R44358

EPA METHOD 300.0: ANIONS Analyst: SRM
Chloride 7/28/2017 2:34:01 AM50 mg/L 100230 R44577

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 7/24/2017 3:50:00 PM40.0 mg/L 1974 32930

SM4500-H+B: PH Analyst: JRR
pH H 7/19/2017 3:13:45 PMpH units 18.05 R44365

EPA METHOD 200.7: METALS Analyst: TES
Sodium 7/21/2017 3:05:37 PM10 mg/L 10140 32913

Qualifiers:   

Page 4 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 2nd QTR 2017
Client: Wasserhund Inc

16-Aug-17

QC SUMMARY REPORT 1707799WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-32913

Batch ID: 32913

Analysis Date: 7/21/2017Prep Date: 7/20/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 44403

SeqNo: 1403570

MBLKSampType: TestCode: EPA Method 200.7: Metals

Sodium 1.0ND

Sample ID LLLCS-32913

Batch ID: 32913

Analysis Date: 7/21/2017Prep Date: 7/20/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: BatchQC RunNo: 44403

SeqNo: 1403571

LCSLLSampType: TestCode: EPA Method 200.7: Metals

Sodium 0.5000 138 50 1501.0 0ND

Sample ID LCS-32913

Batch ID: 32913

Analysis Date: 7/21/2017Prep Date: 7/20/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 44403

SeqNo: 1403572

LCSSampType: TestCode: EPA Method 200.7: Metals

Sodium 50.00 99.0 85 1151.0 050

Sample ID MB-A

Batch ID: A44595

Analysis Date: 7/28/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 44595

SeqNo: 1409757

MBLKSampType: TestCode: EPA Method 200.7: Metals

Sodium 1.0ND

Sample ID LCSLL-A

Batch ID: A44595

Analysis Date: 7/28/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: BatchQC RunNo: 44595

SeqNo: 1409759

LCSLLSampType: TestCode: EPA Method 200.7: Metals

Sodium 0.5000 100 50 1501.0 0ND

Sample ID LCS-A

Batch ID: A44595

Analysis Date: 7/28/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 44595

SeqNo: 1409761

LCSSampType: TestCode: EPA Method 200.7: Metals

Sodium 50.00 95.0 85 1151.0 048

Qualifiers:   

Page 5 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 2nd QTR 2017
Client: Wasserhund Inc

16-Aug-17

QC SUMMARY REPORT 1707799WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R44519

Analysis Date: 7/25/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 44519

SeqNo: 1407705

MBLKSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: R44519

Analysis Date: 7/25/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 44519

SeqNo: 1407706

LCSSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 93.9 90 1100.50 04.7

Sample ID MB

Batch ID: R44577

Analysis Date: 7/27/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 44577

SeqNo: 1409416

MBLKSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: R44577

Analysis Date: 7/27/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 44577

SeqNo: 1409417

LCSSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 92.3 90 1100.50 04.6

Qualifiers:   

Page 6 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 2nd QTR 2017
Client: Wasserhund Inc

16-Aug-17

QC SUMMARY REPORT 1707799WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1707799-001ADUP

Batch ID: R44358

Analysis Date: 7/20/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units:

PQL

Client ID: Buckeye-Fresh RunNo: 44358

SeqNo: 1401629

DUPSampType: TestCode: Specific Gravity

Specific Gravity 200 0.04000.9992

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 2nd QTR 2017
Client: Wasserhund Inc

16-Aug-17

QC SUMMARY REPORT 1707799WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-32930
Batch ID: 32930

Analysis Date: 7/24/2017Prep Date: 7/20/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 44444
SeqNo: 1404905

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-32930
Batch ID: 32930

Analysis Date: 7/24/2017Prep Date: 7/20/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 44444
SeqNo: 1404906

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 103 80 12020.0 01030

Qualifiers:   

Page 8 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 







October 30, 2017

Wasserhund Inc
Wayne Price

Dear Wayne Price:

RE: Buckeye Tatum 3rd QTR 2017 OrderNo.: 1710852

FAX
TEL: (505) 715-2809

PO Box 2140
Lovington, NM 88260

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 4 sample(s) on 10/16/2017 for the 
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites.  In order to 
properly interpret your results, it is imperative that you review this report in its entirety.  
See the sample checklist and/or the Chain of Custody for information regarding the 
sample receipt temperature and preservation.  Data qualifiers or a narrative will be 
provided if the sample analysis or analytical quality control parameters require a flag.  
When necessary, data qualifiers are provided on both the sample analysis report and the 
QC summary report, both sections should be reviewed.  All samples are reported, as 
received, unless otherwise indicated.  Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: Buckeye Tatum 3rd QTR 2017
Client Sample ID: Buckeye-Fresh

Collection Date: 10/10/2017 2:00:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1710852-001

Date Reported: 10/30/2017

Analytical Report
Lab Order 1710852

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/16/2017 11:25:00 AM

Batch

SPECIFIC GRAVITY Analyst: JRR
Specific Gravity 10/23/2017 2:37:00 PM0 10.9990 R46595

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 10/16/2017 8:27:07 PM5.0 mg/L 10190 R46405

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 10/17/2017 3:18:00 PM20.0 mg/L 1586 34424

SM4500-H+B: PH Analyst: JRR
pH H 10/18/2017 1:21:39 PMpH units 17.90 R46502

Qualifiers:   

Page 1 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 3rd QTR 2017
Client Sample ID: Buckeye-Brine

Collection Date: 10/10/2017 2:05:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1710852-002

Date Reported: 10/30/2017

Analytical Report
Lab Order 1710852

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/16/2017 11:25:00 AM

Batch

SPECIFIC GRAVITY Analyst: JRR
Specific Gravity 10/23/2017 2:37:00 PM0 11.203 R46595

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride * 10/23/2017 11:15:54 PM10000 mg/L 2E160000 R46599

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 10/17/2017 3:18:00 PM2000 mg/L 1321000 34424

SM4500-H+B: PH Analyst: JRR
pH H 10/18/2017 1:26:02 PMpH units 16.72 R46502

EPA METHOD 200.7: METALS Analyst: TES
Sodium 10/20/2017 4:11:09 PM2000 mg/L 2E77000 34473

Qualifiers:   

Page 2 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 3rd QTR 2017
Client Sample ID: Tatum-Fresh

Collection Date: 10/10/2017 3:50:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1710852-003

Date Reported: 10/30/2017

Analytical Report
Lab Order 1710852

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/16/2017 11:25:00 AM

Batch

SPECIFIC GRAVITY Analyst: JRR
Specific Gravity 10/23/2017 2:37:00 PM0 10.9982 R46595

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 10/16/2017 9:16:48 PM5.0 mg/L 1077 R46405

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 10/17/2017 3:18:00 PM20.0 mg/L 1663 34424

SM4500-H+B: PH Analyst: JRR
pH H 10/18/2017 1:30:23 PMpH units 18.00 R46502

Qualifiers:   

Page 3 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 3rd QTR 2017
Client Sample ID: Tatum-Brine

Collection Date: 10/10/2017 3:55:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1710852-004

Date Reported: 10/30/2017

Analytical Report
Lab Order 1710852

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/16/2017 11:25:00 AM

Batch

SPECIFIC GRAVITY Analyst: JRR
Specific Gravity 10/23/2017 2:37:00 PM0 11.041 R46595

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride * 10/23/2017 11:28:18 PM2500 mg/L 5E28000 R46599

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 10/17/2017 3:18:00 PM2000 mg/L 157200 34424

SM4500-H+B: PH Analyst: JRR
pH H 10/18/2017 1:34:41 PMpH units 17.49 R46502

EPA METHOD 200.7: METALS Analyst: TES
Sodium 10/20/2017 4:12:57 PM500 mg/L 50019000 34473

Qualifiers:   

Page 4 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 3rd QTR 2017
Client: Wasserhund Inc

30-Oct-17

QC SUMMARY REPORT 1710852WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-34473

Batch ID: 34473

Analysis Date: 10/19/2017Prep Date: 10/18/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 46509

SeqNo: 1481256

MBLKSampType: TestCode: EPA Method 200.7: Metals

Sodium 1.0ND

Sample ID LLLCS-34473

Batch ID: 34473

Analysis Date: 10/19/2017Prep Date: 10/18/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: BatchQC RunNo: 46509

SeqNo: 1481257

LCSLLSampType: TestCode: EPA Method 200.7: Metals

Sodium 0.5000 103 50 1501.0 0ND

Sample ID LCS-34473

Batch ID: 34473

Analysis Date: 10/19/2017Prep Date: 10/18/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 46509

SeqNo: 1481258

LCSSampType: TestCode: EPA Method 200.7: Metals

Sodium 50.00 99.2 85 1151.0 050

Qualifiers:   

Page 5 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 3rd QTR 2017
Client: Wasserhund Inc

30-Oct-17

QC SUMMARY REPORT 1710852WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R46405

Analysis Date: 10/16/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 46405

SeqNo: 1478479

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: R46405

Analysis Date: 10/16/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 46405

SeqNo: 1478480

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 95.1 90 1100.50 04.8

Sample ID MB

Batch ID: R46599

Analysis Date: 10/23/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 46599

SeqNo: 1484119

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: R46599

Analysis Date: 10/23/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 46599

SeqNo: 1484120

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 92.5 90 1100.50 04.6

Qualifiers:   

Page 6 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 3rd QTR 2017
Client: Wasserhund Inc

30-Oct-17

QC SUMMARY REPORT 1710852WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1710852-001ADUP

Batch ID: R46595

Analysis Date: 10/23/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units:

PQL

Client ID: Buckeye-Fresh RunNo: 46595

SeqNo: 1484020

DUPSampType: TestCode: Specific Gravity

Specific Gravity 200 0.04000.9986

Qualifiers:   

Page 7 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 3rd QTR 2017
Client: Wasserhund Inc

30-Oct-17

QC SUMMARY REPORT 1710852WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-34424
Batch ID: 34424

Analysis Date: 10/17/2017Prep Date: 10/16/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 46412
SeqNo: 1478678

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-34424
Batch ID: 34424

Analysis Date: 10/17/2017Prep Date: 10/16/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 46412
SeqNo: 1478679

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 101 80 12020.0 01010

Qualifiers:   

Page 8 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 







March 13, 2018

Wasserhund Inc
Wayne Price

Dear Wayne Price:

RE: Buckeye Tatum 4th Qtr 2017 OrderNo.: 1802994

FAX
TEL: (505) 715-2809

PO Box 2140
Lovington, NM 88260

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 4 sample(s) on 2/19/2018 for the 
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites.  In order to 
properly interpret your results, it is imperative that you review this report in its entirety.  
See the sample checklist and/or the Chain of Custody for information regarding the 
sample receipt temperature and preservation.  Data qualifiers or a narrative will be 
provided if the sample analysis or analytical quality control parameters require a flag.  
When necessary, data qualifiers are provided on both the sample analysis report and the 
QC summary report, both sections should be reviewed.  All samples are reported, as 
received, unless otherwise indicated.  Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109



Project: Buckeye Tatum 4th Qtr 2017
Client Sample ID: Buckeye-Fresh

Collection Date: 2/12/2018 12:40:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1802994-001

Date Reported: 3/13/2018

Analytical Report
Lab Order 1802994

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/19/2018 10:55:00 AM

Batch

SPECIFIC GRAVITY Analyst: JRR
Specific Gravity 2/20/2018 12:44:00 PM0 10.9964 R49250

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 2/27/2018 7:38:46 PM50 mg/L 100180 R49418

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 2/20/2018 5:42:00 PM20.0 mg/L 1590 36606

SM4500-H+B / 9040C: PH Analyst: JRR
pH H 2/22/2018 1:24:54 PMpH units 17.79 R49344

Qualifiers:   

Page 1 of 7

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 4th Qtr 2017
Client Sample ID: Buckeye-Brine

Collection Date: 2/12/2018 12:45:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1802994-002

Date Reported: 3/13/2018

Analytical Report
Lab Order 1802994

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/19/2018 10:55:00 AM

Batch

SPECIFIC GRAVITY Analyst: JRR
Specific Gravity 2/20/2018 12:44:00 PM0 11.174 R49250

EPA METHOD 300.0: ANIONS Analyst: CJS
Chloride * 3/8/2018 2:08:28 AM10000 mg/L 2E170000 A49635

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 2/20/2018 5:42:00 PM2000 mg/L 1260000 36606

SM4500-H+B / 9040C: PH Analyst: JRR
pH H 2/22/2018 1:29:21 PMpH units 16.92 R49344

EPA METHOD 200.7: METALS Analyst: pmf
Sodium 3/5/2018 3:14:06 PM2000 mg/L 2E80000 36678

Qualifiers:   

Page 2 of 7

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 4th Qtr 2017
Client Sample ID: Tatum-Fresh

Collection Date: 2/12/2018 2:35:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1802994-003

Date Reported: 3/13/2018

Analytical Report
Lab Order 1802994

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/19/2018 10:55:00 AM

Batch

SPECIFIC GRAVITY Analyst: JRR
Specific Gravity 2/20/2018 12:44:00 PM0 10.9961 R49250

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 2/27/2018 8:16:01 PM5.0 mg/L 1078 R49418

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 2/20/2018 5:42:00 PM20.0 mg/L 1653 36606

SM4500-H+B / 9040C: PH Analyst: JRR
pH H 2/22/2018 1:33:36 PMpH units 17.95 R49344

Qualifiers:   

Page 3 of 7

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 4th Qtr 2017
Client Sample ID: Tatum-Brine

Collection Date: 2/12/2018 2:45:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1802994-004

Date Reported: 3/13/2018

Analytical Report
Lab Order 1802994

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/19/2018 10:55:00 AM

Batch

SPECIFIC GRAVITY Analyst: JRR
Specific Gravity 2/20/2018 12:44:00 PM0 11.039 R49250

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride * 3/4/2018 2:52:53 PM1000 mg/L 2E30000 R49545

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 2/20/2018 5:42:00 PM2000 mg/L 162800 36606

SM4500-H+B / 9040C: PH Analyst: JRR
pH H 2/22/2018 1:37:41 PMpH units 16.76 R49344

EPA METHOD 200.7: METALS Analyst: pmf
Sodium 2/27/2018 7:52:12 PM500 mg/L 50020000 36678

Qualifiers:   

Page 4 of 7

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 4th Qtr 2017
Client: Wasserhund Inc

13-Mar-18

QC SUMMARY REPORT 1802994WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-36678

Batch ID: 36678

Analysis Date: 2/23/2018Prep Date: 2/22/2018

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 49369

SeqNo: 1593856

MBLKSampType: TestCode: EPA Method 200.7: Metals

Sodium 1.0ND

Sample ID LLLCS-36678

Batch ID: 36678

Analysis Date: 2/23/2018Prep Date: 2/22/2018

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: BatchQC RunNo: 49369

SeqNo: 1593862

LCSLLSampType: TestCode: EPA Method 200.7: Metals

Sodium 0.5000 104 50 1501.0 0ND

Sample ID LCS-36678

Batch ID: 36678

Analysis Date: 2/23/2018Prep Date: 2/22/2018

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 49369

SeqNo: 1593863

LCSSampType: TestCode: EPA Method 200.7: Metals

Sodium 50.00 96.2 85 1151.0 048

Qualifiers:   

Page 5 of 7

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 4th Qtr 2017
Client: Wasserhund Inc

13-Mar-18

QC SUMMARY REPORT 1802994WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R49418

Analysis Date: 2/27/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 49418

SeqNo: 1596952

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: R49418

Analysis Date: 2/27/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 49418

SeqNo: 1596953

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 98.2 90 1100.50 04.9

Sample ID MB

Batch ID: R49545

Analysis Date: 3/4/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 49545

SeqNo: 1601219

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: R49545

Analysis Date: 3/4/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 49545

SeqNo: 1601220

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 92.3 90 1100.50 04.6

Sample ID MB

Batch ID: A49635

Analysis Date: 3/7/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 49635

SeqNo: 1604753

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: A49635

Analysis Date: 3/7/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 49635

SeqNo: 1604755

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 96.7 90 1100.50 04.8

Qualifiers:   

Page 6 of 7

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Buckeye Tatum 4th Qtr 2017
Client: Wasserhund Inc

13-Mar-18

QC SUMMARY REPORT 1802994WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-36606
Batch ID: 36606

Analysis Date: 2/20/2018Prep Date: 2/19/2018

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 49262
SeqNo: 1589272

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-36606
Batch ID: 36606

Analysis Date: 2/20/2018Prep Date: 2/19/2018

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 49262
SeqNo: 1589273

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 100 80 12020.0 01000

Qualifiers:   

Page 7 of 7

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 
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Submit 1 Copy To Appropriate District 
Office 
District 1- (575) 393-6161 
1625 N. French Dr., Hobbs, NM 88240 
District II - (575) 748-1283 
811 S. First St., Artesia, NM 88210 
District III-(505) 334-6178 
1000 Rio Brazos Rd., Aztec, NM 87410 
District IV - (505) 476-3460 
1220 S St. Francis Dr., Santa Fe, NM 
87505 

State of New Mexico 
Energy, Minerals and Natural Resources 

OIL CONSERVATION DIVISION 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

SUNDRY NOTICES AND REPORTS ON WELLS 
(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A 
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH 
PROPOSALS.) 
1. Type of Well: Oil Well D Gas Well D Other Brine Well 
2. Name of Operator W 

asserhund, Inc. 
3. Address of Operator 

P.O. Box 2140, Lovington, NM 88260 
4. Well Location 

WELL APINO. 
30-025-26883 

Form C-103 
Revised Jul 18, 2013 

5. Indicate Type of Lease 
STATE FEE D 

6. State Oil & Gas Lease No. 
25-26883 

7. Lease Name or Unit Agreement Name 

Eidson Brine Station, BW-004 

8. Well Number 1 

9. OGRID Number 130851 

10. Pool name or Wildcat 

Unit Letter M : 567.4 feet from the South line and 161.7 feet from the West line ----- ------
Section 31 Township 16S Range 35E NMPM County Lea 

11. Elevation (Show whether DR, RKB, RT, GR, etc.) 

12. Check Appropriate Box to Indicate Nature of Notice, Report or Other Data 

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF: 
PERFORM REMEDIAL WORK O PLUG AND ABANDON 0 REMEDIAL WORK O AL TERI NG CASING 0 
TEMPORARILY ABANDON O CHANGE PLANS 0 COMMENCE DRILLING OPNS.0 PANDA 0 
PULL OR ALTER CASING O MULTIPLE COMPL 0 CASING/CEMENT JOB D 
DOWNHOLE COMMINGLE 0 
CLOSED-LOOP SYSTEM 0 
OTHER: lnte rit Test O OTHER: 0 

13. Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent dates, including estimated date 
of starting any proposed work). SEE RULE 19.15.7.14 NMAC. For Multiple Completions: Attach wellbore diagram of 
proposed completion or recompletion. 

See Attached Chart 

Spud Date: 

Type or print na 
For State Use Only 

Rig Release Date: 

a ion above is true and complete to the best of my knowledge and belief. 

DATE 11/29/16 

PHONE: 575-396-0522 

APPROVED BY: ~] 
Conditions of Approval (if any):· 

~--= TITLE ____________ DATE J-z.-_/'/ I(, 





D & L Meters & Instrument Service, Inc. 

Lovington, NM 88260 
P.O. Box 1621 
Office: (575) 396-3715 
Fax: (575) 396-5812 

Date: Wednesday, November 23, 2016 

Certification of Pressure Recorder Test: 

Company: 
Unit: 

Model: 
Pressure Rating: 

Serial#: 

Gandy 
Gandy#4 
8"PMC 
1,000# 

11218 

Invoice# 

This Pressure Recorder was tested at midrange for accuracy and verified 
within +5% and-5%/or 1,000# pressure element. 



Brine&Well&Maximum&Test&Pressure&Calculator

Provides&an&approximate&estimate&for&Maximum&Test&pressures&allowed&to&prevent&possible&fracking&of&formation.

Inputs&are&for&casing&shoe&depth,&bottom&hole&depth,&and&frac&gradient.

Answers&are&given&when&pressure&testing&using&Fresh&water&or&Brine&water.

Major&assumptions:&&&Frac&Gradient&of&.65&is&used,&casing&is&filled&with&brine&or&fresh&water

BWH04&Wasserhund&Buckeye Note:&&When&brine&well&has&been&operating&in&normal&flow,&then&assume&that&casing&is&filled&with&Brine&Water.

Input&Depth&to&Casing&Shoe 2100 ft Inputs&are&in&Green

Input&Depth&to&Bottom&Hole 2460 ft

Input&Frac/Gradient 0.65 psi/ft

Depth&ft GradientHpsi/ft psig

Tubing&Pressure

Casing&Pressure Casing&Shoe FW 2100 0.433 909

Casing&Shoe BW 2100 0.5 1050

Casing&Shoe Frac 2100 0.65 1365

Bottom&Hole FW 2460 0.433 1065

Bottom&Hole BW 2460 0.5 1230

Bottom&Hole Frac 2460 0.65 1599 Answers&in&Yellow

FW=Fresh&Water Using&BW Using&FW

BW=Brine&Water

Tube/Inj Tubing&Max&Test&Pressure Max&Surface&Pressure&=&Depth&to&Bottom&&*&(Frac&Gradient&HWater&Head&Gradient) 369 psig 534 psig

Casing/Inj Casing&Max&Test&Pressure Max&Surface&Pressure&=&Depth&to&Casing&Shoe&*&(Frac&Gradient&HWater&Head&Gradient) 315 psig 456 psig

Note:&&These&calculations&are&for&static&test&only&and&does&not&take&into&account&dynamic&pressure&drops&in&Tubing&or&Casing.

Tubing&Bottom&Pressure

Cavern&Bottom&Hole&Pressure

Do/Not/Exceed/Tubing/or/Casing/Surface/
Pressures/while/Pumping/or/Testing

2460&[&

2100&[&
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2017 BW-04 AOR Review-- Well Status List
up-dated April 01,, 2018

Within 1/4 mi AOR Casing Program Cased/Cemented Corrective Action

API# Well Name UL Section Ts Rg Footage
* within 660 ft or 

Critical AOR Checked across salt section Required

0 30-025-26883 Wasserhund Eidson #1 M 31 16s 35e 567 FSL & 162 FWL NA NA NA NA

1 30-025-25146 LimeRock-N Vacumm ABO #1 P 36 16s 34e 460 FSL & 660 FEL yes* yes yes NO-P&A

1 30-025-35678 LimeRock St.VII #7 A 1 17s 34e 660 FNL & 660 FEL yes* yes no

1 30-025-31621 BTA Oil Producers L 31 16s 35e 1980 FSL & 660 FWL Yes* yes yes no

2 2

3 Total # of wells in adjacent quarter-sections
3 Total # of wells in 1/4 mile AOR
3 Total # of wells that are within 660 ft or have become within the Critical AOR of the outside radius of the brine well and casing program will be checked Annually.

Notes:  
*    Means the well is within 660 ft or Critical AOR (1500-1600 ft) of the outside radius of the brine well and casing program will be checked annually.

Re-Completion OCD Approved 
No Action Required



2017
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**   Cavern Characterization using New OCD Example applied to BW-04
	*	OCD Email
	*       Example of OCD Well Log + Cavern Layout
	*       BW-04 Cavern Superimposed on Nearby well log
	*       BW-04 Well Bore Schematic
	*       Mass Balance

 



2017%Calculations

r=SqRt√(V*3/π*D)

V Volume = 9,528,093 bbls
D Depth = 360 ft
H Height = 2100 ft
Kf ft3%salt/bbl 159.0 1 est

r = 159.0 ft
Diameter 318.04 ft

D/H= 0.151

R= 159.0 ft

5 
t/e li.,*.

La ot't d ta LorPorttiDN \

E,'I sof B-i ru* $**|' 
\r

13 \,,1 - DLl

' '-i \ lo-t-r* o 8
,t*l-

I

I

353' 13 5h s ur$oce co6t'n1

Cemsn} ei"cr^lq+€J -!o srrr&a,r-

\ 8q.s '' Cosfnl

e\ DD'' 5'/2" €lrrh loit} cosdnS'

B.;tre= P)u.

A 
tl *r38'-

l8l:'

21ls lt "l
Z,ILD'- Z3la {b*X.

%Radius%=%SQRT%of%(%Vol%*%3)/(3.14*Height%of%Cavern)%
%
%

%%%%%%%%%%%%%%%%%Not%to%scale%
%
%
%

2460%R%S%2100R%=%360%R%

2100%R%



From: "Chavez, Carl J, EMNRD" <CarlJ.Chavez@state.nm.us>
Subject: RE: Key Eunice BW-28 Compliance letter response.
Date: April 6, 2018 at 10:59:51 AM MDT
To: Wayne Price <wayneprice@q.com>

Wayne:

Good morning.  Please see attachment.

Thank you.

-----Original Message-----
From: Wayne Price <wayneprice@q.com> 
Sent: Thursday, April 5, 2018 7:40 PM
To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us>
Cc: Wayne Price <wayneprice@q.com>
Subject: Re: Key Eunice BW-28 Compliance letter response.

Hi Carl,

What type of well Log?

On Apr 3, 2018, at 1:43 PM, Chavez, Carl J, EMNRD 
<CarlJ.Chavez@state.nm.us> wrote:

Mr. Price, et al.:

Good afternoon.  The New Mexico Oil Conservation Division (OCD) is 
in receipt of the Key Energy Services letter (letter) dated March 30, 
2018.  

The letter was recently added to the above subject well administrative 
record.

OCD will consider the letter for the upcoming discharge permit 
renewal.  

Regarding the workgroup for the cavern characterization, etc., OCD 

E-mail for documentation by Price LLC  April 7, 2018- Per C. Chavex-OCD  can apply to Wasserhund wells BW-04 & BW-22 also.



is accepting the "cone" calculation with additional well log 
characterization supporting the calculation.  Upon request, OCD can 
send you an example.  Therefore, OCD does not believe a "study 
group" is necessary at this time; however, it will remain an option as 
OCD reviews the submittals, receives any new proposals, and seeks 
out any new scientific information on the subject.

Thank you.

Mr. Carl J. Chavez, CHMM (#13099)
New Mexico Oil Conservation Division
Energy Minerals and Natural Resources Department
1220 South St Francis Drive
Santa Fe, New Mexico 87505
Ph. (505) 476-3490
E-mail: CarlJ.Chavez@state.nm.us
"Why not prevent pollution, minimize waste to reduce operating costs, 
reuse or recycle, and move forward with the rest of the Nation?" (To 
see how, go to: http://www.emnrd.state.nm.us/OCD  and see 
"Publications")

-----Original Message-----
From: Wayne Price <wayneprice@q.com> 
Sent: Monday, April 2, 2018 12:26 PM
To: Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>; Chavez, 
Carl J, EMNRD <CarlJ.Chavez@state.nm.us>
Cc: Wayne Price <wayneprice@q.com>; Rick Graham 
<rgraham01@keyenergy.com>
Subject: Key Eunice BW-28 Compliance letter response.

Dear Mr. Griswold and Mr. Chavez:

Please find attached a response letter to your February 16, 2018 
letter requesting record information and a response by May 04, 2018.
Price LLC, a consultant for Key Energy has already supplied the 
Annual Reports for the 2011-2016 years .

Please note this response has some Minor Modification requests. 



 Please note, you can evaluate them now, or you can wait until we 
submit the renewal permit application which is due 120 days before 
expiration of November 08, 2018 of this year.

Please file in the Key OCD BW-28 file.  Please let us know if you 
received this correspondence.

Wayne Price-Price LLC
312 Encantado Ridge CT NE
Rio Rancho, NM 87124
wayneprice@q.com
505-715-2809



2 7/8" J-55 6.5# IPC
John Doe Well No6 
API 30-015-#####
SEC36 T18S R38E

 8 5/8" csg.

2312'

208.514'

2006 to 2017 Total Brine bbl. 3,538,154
122.136 LBS / BBL = 432,135,977 LBS HALITE

Est. cavern floor diameter is 286.14'
Est. hight is 252'

LAT: 32.#####  LONG:-103.#####

PPG 9.97 brine  
PPG 8.34 fresh

SG 1.1951

V= ∏ꭆ²h / 3
V = (3.14159 * 143.07²) * (252') / 3

V = 5,401,648.6 ft.ᶾ

(432,135,977 LBS)  / (80BLS per ftᶾ) = 5,401,700 ftᶾ

252' 

286.14' 

tbg.@2312' 

EXAMPLE SALT CAVERN CHARACTERIZATION





EST$%Top$of$Salado$&$
Bo.om$of$Rustler$1895'$

First$Anhydrite$&$Salt$
Stringers$%Cavern$
Roof$(1950'%2050')$

Salt$(Halite)$
2050'$

Wipstock$5%1/2"$
Casing$Shoe$
2100'$

TD$2555'$

2%3/8"$Tubing$set$
@$2460'$

318$T$Dia$

Cavern$H=$360$T$

Cavern$Roof$

Ht=$2100$T*$

*$Used$in$D/H$cal$

BW%04$Cavern$Size$superimposed$on$the$
Exxon$St.$#1$Well$Log$(Located$1/4$mile$to$the$
west$of$BW%04)$





BW#04&Mass&Balance Independent&Inputs

Measured(Salt(Removed(vs(Calculated(Salt(Removed Formulas Dependent&Variables

2017&year&End&total&Production&Volume 9,528,093 BBls Independent&variable

Average&Density&#/gal&produced&water&measured 9.8 lbs/gal Independent&variable Seven&year&Average

Average&Salt&Density#Est 80 lbs/ft3 Independent&variable Used&OCD&number&for&salt&density

FT3/bbl 7.35 ft3/bbl Independent&variable

LBs&of&salt&per&gal 1.466 Lbs/gal Dependent&Variable

LBs&of&Salt&per&BBL 80.63 Lbs/bbl Dependent&Variable

Total&LBs&of&Salt&Removed 768,250,139 LBS Dependent&Variable

Ft3&of&salt&removed 9,603,127 Ft3 Estimated&Cavern&Size&calculated&from&Production&Numbers

Geo#Physical&Worst&Case&Cone&Calculation
V=&∏R2h&/&3
Radius& Radius 159 ft Dependent&Variable

Height&from&Log 360 ft Independent&Variable
Volume&of&Worst&Case&Cone 9,525,881 Ft3 Calculated&using&"Worst&Case&Cone"

1% Within&10&%&Passes&
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Appendix “G” 

 

BW-04 Wasserhund Inc. Closure Cost Estimate. 

 



2017 Annual Report
BW-04 Wasserhund Inc. Closure Cost

CPI

Pulling Unit Rig $25,000 1.03 $25,750

Halliburton Cement Job $8,000.00 1.03 $8,240

Post Subsidance Monitoring 5 years $15,000.00 1.03 $15,450

Tank Removal, Pad Clean-Up $30,000.00 1.03 $30,900

Consulting fees $10,000.00 1.03 $10,300

Total Estimate $88,000 1.03 $90,640





 2 

 
Bullet Point 2- Summary of Operations:   
(Permit Condition 2.J.2 Annual Report:  “Summary of Class III well operations for 
the year including a description and reason for any remedial or major work on the 
well with a copy of C-103.”) Permit Expires November 08, 2018. 

During%the%2016%year%there%was%no%major%remedial%work%on%the%brine%well.%General%
housekeeping%was%routinely%performed%and%inspections%were%conducted%for%awareness%
of%the%BWF04%permit%conditions.%%(A*copy*of*the*most*recent*OCD*approved*Discharge*
Plan*permit*BWE04*is*included*for*reference*in*Appendix(“(A”).(

In%2013,%Wasserhund%Inc.%installed%an%automated%brine%dispensing%system,%which%
included%remote%automated%billing%and%tracking.%%%The%equipment%was%supplied%by%
Flowpoint%systems%and%Price%LLC%provided%startFup%consulting%services.%(

The%OCD%held%a%Brine%Well%Operator’s%meeting,%in%Hobbs%on%September%05,%2012%to%
discuss%permit%changes.%%The%most%notable%change%by%OCD%was%the%removing%of%the%
annual%pressure%test%requirement,%and%went%to%a%5Fyear%requirement%allowing%the%
“OpenFtoFFormation”%test,%and%a%successful%test%was%performed%in%September%of%2013%
(Copy%attached%in%Appendix(“D”).%The%next%scheduled%5Fyear%test%was%scheduled%for%
2018.%%%

The%OCD%sent%out%an%EFMail%in%July%of%2016%indicating%a%test%for%this%well%was%being%
scheduled%for%2016.%%(See%Bullet%Point%6).%

The%brine%well%was%drilled%in%1980%and%has%been%in%operation%for%approximately%36%years%
and%is%sited%on%State%Highway%08,%approximately%12%miles%southwest%of%Lovington,%NM.%
The%well%is%producing%out%of%the%Salado%“Salt%Formation”%at%a%depth%of%approximately%
1900F2460%feet%below%surface.%%

The%brine%well%has%been%producing%for%a%number%of%years%and%may%possibly%be%
considered%approaching%an%“end%of%life”%scenario%due%to%its%age.%This%scenario%is%not%due%
to%a%safety%aspect,%i.e.%collapse,%since%the%well%has%produced%only%about%oneFhalf%of%
normal%volume%compared%to%similar%wells%of%age.%%Bullet%point%10%(Brine%
Cavity/Subsidence%Information)%below%discusses%the%safety%aspects%of%this%well%in%more%
detail.%%

As%with%most%brine%wells%of%this%age,%repeated%required%annual%testing%which%flexes%the%
cavern%support,%thus%causing%flexure%stress%cracking%and%the%past%required%reverse%flow%
issue,%has%caused%these%older%wells%to%have%preFmature%downFhole%problems,%such%as%
“sloughing”%of%the%saltFanhydrite%layers%damaging%the%tubing%and%making%reFentry%
virtually%impossible%and%extremely%expensive.%%This%well%had%to%be%whipFstocked%in%2008%
in%order%to%reenter%after%a%severe%downFhole%problem.%%

To%ensure%the%safety%of%the%well%a%ProFactive%well%“Area%of%Review”%has%been%conducted%
annually%and%will%continue%including%yearly%cavern%size%calculations.%%%
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%

Evaluation%of%the%last%sonar%test%conducted%determines%cavern%stability%and%is%discussed%
further%in%Bullet%Point%10%below.%%

While%this%is%an%older%well,%it%still%has%not%reached%its%productive%end%of%life%and%is%
deemed%safe%and%is%an%extremely%valuable%asset%for%the%oil%and%gas%industry.%

Bullet Point 3- Production Volumes: 

(Permit condition 2.J.3  “Monthly fluid injection and brine production volume, 
including the cumulative total carried over each year”  

Wasserhund%Inc.%installed%a%new%sales%metering%system%in%2014%and%installed%new%flow%
meters%to%monitor%both%water%injected%and%brine%produced.%%%

Monthly,*Yearly*and*Lifetime*Injection*and*Production*Volumes:*

The%monthly,%yearly%and%lifetime%fresh%water%injection%and%brine%production%volumes%are%
attached%herein%for%review.%%The%total%2016%brine%production%volume%was%265,462%bbls%
and%the%lifetime%production%volume%is%9,227,911%bbls.%

Enclosed%in%Appendix(“B”%is%the%injection%and%production%and%a%comparison%chart%of%
injected%water%to%produced%water%with%comments.%

Bullet Point 4- “Injection Pressure Data.” 

(Permit condition 2.J.4 “Injection Pressure Data” 

Maximum*and*Average*Injection*Pressure:*

The%average%injection%pressure%as%noted%by%Wasserhund%Inc.’s%personnel%is%
approximately%280%psig.%This%reading%is%taken%from%a%pressure%gauge%mounted%on%the%
pump%outlet.%

The%maximum%pressure%(Injection)%is%set%to%340%psig,%which%is%well%below%the%frac%
pressure%for%this%well%at%the%casing%shoe.%%The%casing%shoe%depth%frac%pressure%is%
calculated%to%be%420%psig%using%a%.70%psi/ft%gradient.%

Antidotal%evidence%may%suggest%older%brine%wells%have%a%tendency%to%have%a%lower%frac%
gradient%over%time.%%For%this%reason%Wasserhund%will%not%exceed%315%psig%when%testing%
the%formation.%%%

Special(Note:%%This%is%a%change%from%previous%years%and%a%special%Brine%Well%Maximum%
Test%Pressure%Calculator%is%included%in%Appendix%“D”%for%reference.%%The%new%frac%
gradient%for%this%well%is%set%at%.65%psi/ft.%

%
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Bullet Point 5- Chemical Analysis: 

(Permit condition 2.J.5  “A copy of the quarterly chemical analysis shall be 
included with data summary and all QA/QC information.”) 

Please%find%attached%in%Appendix(“C”%the%latest%chemical%analysis%and%chainFofFcustody%
of%the%brine%and%fresh%water%injection%water%samples%collected%during%the%2016%year%and%
analyzed%by%Trace%Analysis%in%Lubbock,%Texas%and%Hall%Environmental,%Albuquerque%NM.%
The%sampling%process%and%laboratory%used%common%approved%EPA%methods%to%collect,%
analyze%and%reporting.%%

The%injection%water%was%collected%from%the%fresh%water%tank%load%line%that%is%connected%
directly%to%the%fresh%water%storage%tanks.%The%fresh%water%is%supplied%by%a%freshFwater%
well%located%just%west%of%the%site.%

The%brine%water%was%collected%from%the%brine%water%tank%load%line%that%is%connected%
directly%to%the%brine%water%storage%tanks.%This%sample%point%is%representative%of%the%
brine%water%at%the%station.%%%

The%analysis%revealed%the%brine%water%is%predominately%sodium%chloride%with%a%high%
density%of%1.208%specific%gravity.%%This%analysis%is%very%representative%of%Salado%“Salt”%
formation%waters%found%in%the%area.%%Pursuant%to%the%2016%chemical%analysis,%the%Density%
of%the%brine%ranged%from%1.171%SG%to%1.208%SG%for%an%average%of%1.189,%which%equates%to%
9.90%lbs./gal.%

Wasserhund%routinely%performs%fieldFtesting%to%ensure%brine%well%quality.%%This%testing%
generally%shows%close%to%10%lb%brine%using%the%field%method.%

The%SodiumFChloride%ratios%for%the%year%averaged%.681,%which%is%vey%close%to%the%
theoretical%value%of%.648%ratio%for%sodium%chloride.%%This%is%a%fair%indication%that%the%well%
is%producing%predominantly%from%the%salt%section.%

Bullet Point 6- Mechanical Integrity: 

(Permit condition 2.J.6 “Copy of any mechanical integrity test chart, including the 
type of test, i.e., duration, gauge pressure, etc;”) 

A 4-hour Cavern Mechanical Integrity Test (MIT) was successfully ran and 
passed on November 28, 2016 and subsequently approved by OCD. 

Pursuant to the permit conditions this test was not due until 2018.  Therefore, the 
next five-year test will be scheduled for November of 2021, unless otherwise 
required by OCD for good cause shown or permit condition requirement. 

Please find in Appendix “D” a copy of the approved C-103, test chart with meter 
calibration notes. 
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Bullet Point 7- Deviations from Normal Production Methods: 

(Permit condition 2.J.7 “Brief explanation describing deviations from normal 
operations.”) 

In%2008%two%OCD%permitted%brine%wells%collapsed.%%As%a%result%of%those%incidents,%the%
OCD%issued%a%temporary%moratorium%on%new%brine%well%permits.%%During%the%moratorium%
OCD%facilitated%a%work%group%to%determine%a%proper%path%forward%for%current%and%new%
brine%well%operations.%%%

As%a%result%of%those%proceedings,%OCD%issued%instructions%to%operators%to%change%OCD’s%
previous%requirement%of%injecting%fresh%water%down%the%annuals%and%producing%brine%up%
the%tubing%(i.e%reverseFflow);%to%injecting%fresh%water%down%the%tubing%and%producing%
brine%up%the%annuals,%(i.e.%conventionalFflow).%%%%

Wasserhund%Inc.%has%been%successful%in%changing%the%flow%pattern%to%conventional%flow,%
and%is%making%quality%10#%brine,%with%occasional%reverse%flow%for%maintenance.%

Bullet Point 8- Leak and Spill Reports: 

(Permit condition 2.J.8  “Results of any leaks and spill reports;”) 

There%were%no%reportable%leaks%and%spills%in%2016.%%%%

The%loading%areas%are%concrete%with%spill%containers%under%the%hose%connections%that%are%
designed%to%catch%deFminimus%drips%from%hose%connections.%Drivers%routinely%suck%out%
the%spill%containers,%for%reFcycling.%%%

The%entire%facility%is%bermed%to%prevent%runFon%or%runFoff%and%all%reportable%or%nonF
reportable%spills%are%cleaned%up%pursuant%to%OCD%rules%and%guidance.%

Bullet Point 9- Area of Review Update Summary:   

(Permit condition 2.J.9 “An Area of Review (AOR) update summary;”) 

An%extensive%AOR%review%was%conducted%for%the%Eidson%#1%brine%well,%OCD%permit%#%BWF
04,%located%in%UL%M%of%Section%31FTs16SFR35e.%%Wasserhund%Inc.%used%OCD%records%and%
actual%field%verification%(see%Appendix(“E”)%to%confirm%wells%in%the%AOR.%%

Using%OCD%onFline%files,%a%well%status%list%and%AOR%plot%plan%was%constructed%(see*
Appendix(“E”)%listing%all%wells%within%adjacent%quarter%sections%of%the%BWF04%location.%
The%list%shows%API#,%Operator%well%name,%UL,%Section,%Township%and%Range,%footages,%
Wells%within%660%ft%(i.e.%critical%zone)%and%¼%mile,%casing%program%status,%casing/%
cementing%status,%and%corrective%action%required%status.%%%
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This%method%was%formulated%to%provide%a%baseline%for%future%AOR%studies.%%Since%brine%
wells%are%limited%in%size,%a%critical%AOR%of%660%feet%was%initially%established%and%all%wells%
within%that%radius%was%researched%in%detail.%

Using%the%current%estimated%diameter%of%the%brine%well%@%313%feet%(R%=%156.5%ft)%upF
dated%for%2016,%a%10:1%safety%factor%is%applied%that%equates%to%about%1565%ft.%%As%the%
brine%well%grows,%this%newly%calculated%critical%AOR%will%be%expanded%and%new%wells%will%
be%added%and%all%existing%wells%restudied.%

The%rational%of%behind%this%approach%is%the%fact%that%brine%wells%are%nonFstatic%in%terms%of%
size%and%configuration,%and%the%fact%that%the%brine%well%operator%has%only%indirect%control%
on%wells%drilled%in%close%proximity.%%%

Initially%focusing%on%the%current%wells%in%the%¼%mile%AOR,%and%assuming%the%status%of%
these%wells%remain%the%same,%may%be%a%mistake.%Therefore,%a%more%dynamic%approach%is%
being%undertaken,%and%each%well%in%the%critical%Area%of%Review%(AOR)%will%be%looked%at%on%
an%annual%basis,%or%whenever%any%planned%activity%or%new%wells%are%noticed%in%the%AOR.%

%In%the%2016%review,%there%were%no%wells%added%to%the%list.%%%Appendix(“E”%contains%the%
checkFoff%list%showing%the%OCD%wells%in%all%adjacent%quarter%sections%surrounding%the%
BWF04%brine%well.%

There%currently%are%three%wells%located%within%the%critical%1565%ft,%and%¼%miles%radius%of%
review.%The%critical%zone%wells%were%investigated%by%checking%the%OCD%onFline%well%
records.%%%

The%three%wells%located%in%the%new%critical%zone,%i.e.%within%1565%feet,%were%
reinvestigated%by%checking%the%OCD%onFline%well%records.%%The%last%recorded%file%records%
for%the%three%wells%located%in%the%critical%AOR%are%identified%as%API#%30F025F25146,%30F
025F35678%and%30F025F31621%and%the%following%provides%the%most%recent%results%found%
in%the%OCD%public%records.%

The%Findings%are%as%follows:%

API(#(30>025>25146:%%%In%2010,%a%CF103%was%submitted%to%the%OCD%to%P&A%the%well%by%
setting%plugs%at%the%top,%top%of%salt,%bottom%of%salt,%and%place%a%cement%plug%in%tubing%at%
5700%feet.%%This%work%was%completed%and%CF103%filed%with%the%OCD%District%I%office%in%
Hobbs%and%subsequently%approved.%

This%well%was%properly%plugged%and%abandoned%in%September%of%2012%and%approved%by%
OCD.%%This%well%has%been%transferred%to%Lime%Rock%Resources.%(

Conclusions:%%The%OCD%records%show%that%a%subsequent%P&A%report%was%filed%and%
approved%by%OCD.%

Corrective%Actions:%%Well%has%been%P&A.%
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API(#(30>025>35678:%%The%Chesapeake%St.%VII%#7,%(Now%Chevron%USA)%according%to%OCD%
records,%is%located%660%FNL%&%660%FEL%of%UL%A%Section%1FTs17sFR34e.%%It%is%shown%to%be%
located%approximately%1600%ft%to%the%SW%of%the%BWF04%well.%%

In%November%of%2013,%OCD%sent%Chevron%USA%Inc.%a%Letter%of%Violation%and%ShutFIn%
Directive%due%to%an%observation%of%a%Bradenhead%issue,%and%required%corrective%actions%
and%a%Mechanical%Integrity%Test.%%%In%the%2014%year%another%Bradenhead%test%was%
conducted%and%witnessed%by%OCD.%

This%well%has%since%been%transferred%to%Lime%Rock%Resources%and%has%been%approved%by%
OCD%for%recompletion,%which%would%appear%to%have%the%salt%zone%“Salado”%casing%
cemented.%%See%Copy%of%proposed%recompletion%diagram%in%Appendix(“E”.(

Conclusions:%%%OCD%has%approved%the%proposed%reFcompletion.%

Corrective%Actions%and%Recommendation:%%If%completed%as%proposed,%this%well%appears%
to%have%adequate%cemented%casing%coverage%across%the%salt%section%and%no%corrective%
actions%are%required.%

In%2016%this%well%passed%an%OCD%BradenFhead%survey%witnessed%by%OCD.%

API(#(30>025>31621:((The%BTA%Oil%Producers%Vacuum%9205%JVFP%Com%was%drilled%and%
completed%in%1992%as%a%gas%well.%%The%Casing%strings%are%as%follows:%%13F3/8”%surface%
casing%set%at%423%feet%cemented%with%480%sacks,%circulated%to%the%surface.%%8%5/8”%
Intermediate%casing%set%at%4795%cemented%with%2500%sacks,%circulated%to%the%surface.%

A%5F1/2”%production%string%was%set%at%12,900%ft%and%cemented%with%2100%sacks,%
circulated%to%the%surface.%

Conclusions:(((This%well%is%properly%cemented%from%top%to%bottom,%and%the%salt%section%is%
adequately%covered.%%%In%2016%this%well%passed%an%OCD%BradenFhead%survey%witnessed%by%
OCD.%

Corrective%Actions:%%No%Corrective%actions%required.%

(
Bullet Point 10- Subsidence/Cavern Volumes/Geometric Measurements 

(Permit condition 2.J.10. “A summary with interpretations of MIT’s, surface 
subsidence surveys, cavern volume and geometric measurements with 
conclusion(s) and recommendation(s);”) 

Since%the%use%of%sonar%tests%in%other%wells%has%not%provided%adequate%information,%the%
continued%use%of%sonar%may%be%in%question%until%the%validity%of%using%sonar%test%is%
resolved.%%%

The%last%cavern%survey%(2008)%for%this%well%did%not%provide%any%useful%information%
pertaining%to%the%size%and%shape%of%this%particular%cavern.%%An%alternate%method%has%been%
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discussed%with%Jim%GriswoldFOCD%and%it%was%mutually%decided%that%an%estimated%worstF
case%diameter%is%to%be%determined%in%order%to%provide%maximum%protection%and%ensure%
the%permit%conditions%are%being%met.%

The%Solution%Mining%Research%Institute%(SMRI),%other%state%agencies,%OCD%workFgroup,%
along%with%various%studies%conducted%during%the%permitting%of%the%WIPP%site,%has%
concluded%that%failures,%such%as%“catastrophic%collapses”,%have%a%higher%probability%when%
the%roof%diameter%of%the%cavern%exceeds%a%certain%value%compared%to%the%actual%depth%of%
the%cavern.%%%

This%number%is%typically%called%D/H%where%“D”%is%the%diameter%of%the%cavity%and%“H”%is%the%
depth%from%surface%to%the%casing%shoe.%Various%reports%seem%to%conclude%that%when%a%
ratio%of%D/H%reaches%or%exceeds%.66%then%the%probably%of%collapse%increases%to%a%point%
that%the%well%may%be%considered%unFsafe,%thus%closing%procedures%such%as%proper%
plugging%and%abandonment,%and%possible%long%term%subsidence%monitoring%should%be%
instituted.%%%%

The%alternate%method%mentioned%above%involves%calculating%the%maximum%diameter%of%
the%cavern%by%using%a%worstFcase%scenario%of%an%“upright(cone”.%%The%volume%of%the%
cavern%is%calculated%using%the%lifetime%brine%production%volumes%and%using%a%“rule*of*
thumb”%conversion%factor%to%determine%the%volumetric%size%of%the%cavern.%%The%rule%of%
thumb%conversion%factor%was%taken%from%the%1982%Wilson%Report%and%equates%that%
every%barrel%of%brine%produced%will%create%approximately%one%cubic%foot%of%cavity.%

Please%find%attached%in%Appendix(“F”,%a%wellbore%sketch,%and%the%calculations%for%the%
brine%well,%and%the%lifetime%brine%production%tally%of%approximately%9.22%million%barrels%
of%brine%produced%as%of%December%2016.%%The%maximum%diameter%was%calculated%to%be%
approximately%313%feet%with%a%corresponding%D/H%ratio%of%.149%updated%for%the%2016%
year.%

Comparing%the%current%D/H%ratio%of%.149%to%the%.66%value%mentioned%above,%it%can%be%
concluded%that%the%current%brine%well%status%meets%and%exceeds%the%recommended%
safety%value%by%approximately%five%times.%

Permit Condition 2.B. SOLUTION CAVERN MONITORING PROGRAM:    
  
 1. Surface Subsidence Monitoring Plan:  The Permittee shall submit a Surface  
Subsidence Monitoring Plan to OCD within 180 days of the effective data of this permit.  
The Surface Subsidence Monitoring Plan shall specify that the Permittee will install at 
least three survey monuments and shall include a proposal to monitor the elevation of the 
monuments at least semiannually.   
  
The Permittee shall survey each benchmark at least semiannually to monitor for possible 
surface subsidence and shall tie each survey to the nearest USGS benchmark.  The 
Permittee shall employ a licensed professional surveyor to conduct the subsidence-
monitoring program.  The Permittee shall submit the results of all subsidence surveys to 
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OCD within 15 days of the survey.  If the monitored surface subsidence at any measuring 
point reaches 0.10 feet compared to its baseline elevation, then the Permittee shall 
suspend operation of the Class III well .  If the Permittee cannot demonstrate the integrity 
of the cavern and well to the satisfaction of OCD, then it shall cease all brine production 
and submit a corrective action plan to mitigate the  
subsidence.  
 
Wasserhund Inc did submit a plan in last year’s reports to meet the requirement of the 
rule. 
 
Special(Request:((This(facility(currently(does(not(have(subsidence(monitors(installed(
and(Wasserhund(Inc.(respectfully(request(waiver(of(this(requirement(until(further(
evaluation(can(be(completed(or(closure(of(the(site(commences.(

This request is based on the fact the well continues to exhibit good Cavern 
Mechanical Integrity, very low D/H ratio, and the fact the radius of the Cavern 
does not encroach upon any buildings, wells, or public ROW’s.   Currently there 
have been no subsidence issues noted or experienced. 
 
 
 2. Solution Cavern Characterization Program:  The Permittee shall submit a  
Solution Cavern Characterization Plan to characterize the size and shape of the solution 
cavern using geophysical methods within 180 days of the effective date of this permit.  
The Permittee shall characterize the size and shape of the solution cavern using a 
geophysical methods approved by OCD at least once before November 8, 2018.  The 
Permittee shall demonstrate that at least 90% of the calculated volume of salt removed 
based upon injection and production volumes has been accounted for by the approved 
geophysical method(s) for such testing to be considered truly representative.  
 
Solution Cavern Characterization Plan:  Wasserhund Inc. hereby proposes to use a 
combination of calculated results as determined above, and will experiment with various 
geophysical methods, including actually performing an “Induced Current Method” and 
report these results in the next annual report. 
 
The ‘Induced Current” Method has not been totally successful, primarily to bad 
connections; low DC voltage used, capacitance effect, and ground interference.  
Wasserhund Inc. will investigate other methods and consult with OCD on this issue.   
The old fashion cavern calculation continues to be the best economic method available. 
 
Bullet Point #11- Ratio of Injected/Produced Fluids 

(Permit condition 2.J.11 “A summary of the ratio of the volume of injected fluids 
to the volume of produced brine;”) 

See Bullet Point #3 and Appendix “B” for comparison chart numbers. 

Special Note:  Wasserhund Inc. requests a minor modification of the permit 
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requirement 3.K  “The Permittee shall suspend injection if the monthly injection 
volume is less than 110% or greater than 120% of associated brine production.  If such 
an event occurs, the Permittee shall notify OCD within 24 hours.” 
 
Dear Jim Griswold-NMOCD Environmental Bureau Chief and Carl Chavez 
Environmental Engineer.   
 
As you know, this topic has been discussed and kicked around for a long time.  The 
current permit requirement does not take into account many factors that can cause the 
variance to be under or over the requirement of 110%-120%.  Every year we report this 
number in the annual report and while the average monthly injection for the year is 
normally within range, the actual monthly numbers can and are sometimes under and 
over.  There are many reasons for this as we have discussed, and thus the requirement to 
suspend operations is not based on any real parameter or trend that may be an immediate 
threat to the well, groundwater or the environment. The current requirement put operators 
in a continuous violation and interruption of operations.  
 
Of course notwithstanding, if you have a well that takes water without producing, or 
starts to pressure up, then you know you may have lost circulation or communicated to a 
pressure zone, then immediate action should be taken and notification to the agency.   
 
The point to be made here is that this parameter is a trailing indicator not a leading 
indicator.  Of course a continued pattern for a few months would be beneficial. 
 
Currently the permit reads as follows: 
 
The Permittee shall immediately suspend injection and notify the agency within 72 hours, 
if the Fresh Water Injection does not cause a normal immediate return of Brine Water to 
the surface, or if the well flows excessively for an unusual amount of time without fresh 
water injection after the cavern pressure has been stabilized to it's normal operating 
pressure, or if permittee has become aware of any out of zone injection or 
communication.  The Permittee shall include in each annual report a summary showing 
the monthly variance, the average monthly variance for the year and the total 
accumulative variance over the life of the well.  The operator shall certify and explain 
that any yearly variance that falls outside of the range of 20%, (Difference between the 
Fresh Water input and Brine Water output) will not cause harm to Fresh Water, Public 
Health or the Environment. 
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Bullet Point #12- Summary of Activities 
(Permit condition 2.J.12 “A summary of all major Facility activities or events, 
which occurred during the year with any conclusions and recommendations;) 

See Bullet Point #2 for summary. 

5.B. BONDING OR FINANCIAL ASSURANCE:  The Permittee shall submit an 
estimate of the minimum cost to properly close, plug and abandon its Class III well, 
conduct ground water restoration if applicable, and any post-operational monitoring as 
may be needed (see 20.6.2.5210B(17) NMAC) within 90 days of permit issuance (See 
20.6.2.5210B(17) NMAC).  The Permittee’s cost estimate shall be based on third person 
estimates.  After review, OCD will require the Permittee to submit a single well plugging 
bond based on the third person cost estimate.  
 
Appendix “G” contains a third party closure estimate for the Wasserhund Inc. BW-04 
brine well. 
 
Bullet Point #13- Annual Certification 

(Permit condition 2.J.13 “Annual Certification in accordance with Permit 
Condition 2.B.3. “2.B.3. Annual Certification:  The Permittee shall certify 
annually that continued salt solution mining will not cause cavern collapse, 
surface subsidence, property damage, or otherwise threaten public health and 
the environment, based on geologic and engineering data.”) 

Operator Response:  Based on all current information and actual on-site 
observance, the operator of record hereby certifies that the current operations 
pose no threat to public health and the environment at the submission of this 
report.  If any substantial event that, has or may cause, this current certification 
to change, then the operator will notify OCD and take the necessary actions to 
protect the public and environment.   
 
By signing the cover sheet of Bullet Point 1 of permit condition 2.J.1, the operator 
herby certifies this condition of the permit. 
 
 
Bullet Point 14- Groundwater Monitoring: 
(Permit condition 2.J.14 “A summary of any new discoveries of ground water 
contamination with all leaks, spills and releases and corrective actions taken;”) 

The BW-04 Wasserhund Inc. Buckeye facility currently does not have 
groundwater monitoring at this site.   
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Bullet Point 15- Annual Reporting 

(Permit condition 2.J.15 “The Permittee shall file its Annual Report in an 
electronic format with a hard copy submitted to OCD’s Environmental Bureau.”) 

The operator hereby submits a PDF file on flash drive and one hard copy. 
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BW-4 

 
Wasserhund/Buckeye 

Eidson State #1 

 
 

Permit Renewal 
11/8/13 



State of New Mexico 

Energy, Minerals and Natural Resources Department 

Susana Martinez 

Governor 

David Martin 

Cabinet Secretary 

Brett F. Woods, Ph.D. 
Deputy Cabinet Secretary 

November 8, 2013 

Larry Gandy 

W asserhund, Inc. 

PO Box 827 

Tatum, New Mexico 88267 

Jami Bailey 

Division Director 

Oil Conservation Division 

RE: Renewal of Discharge Permit BW-4 for the Eidson State #1 Brine Well in Unit M of Section 31, 

Township 16 South, Range 35 East NMPM; Lea County, New Mexico 

Dear Mr. Gandy, 

Pursuant to all applicable parts of the Water Quality Control Commission regulations 20.6.2 NMAC and more 

specifically 20.6.2.3104 thru.3999 discharge permit, and 20.6.2.5000 thru .5299 Underground Injection Control, the 

Oil Conservation Division hereby renews the discharge permit and authorizes operation and injection for the 

Wasserhund, Inc. (owner/operator) brine well BW-4 (API# 30-025-26883) at the location described above and under 

the conditions specified in the attached Discharge Permit Approval Conditions. 

Be advised that approval of this permit does not relieve the owner/operator of responsibility should operations result 

in pollution of surface water, groundwater, or the environment. Nor does this permit relieve the owner/operator of 

any responsibility or consequences associated with subsidence or cavern failure. This permit does not relieve the 

owner/operator of its responsibility to comply with any other applicable governmental rules or regulations. 

If you have any questions, please contact Jim Griswold of my staff at (505) 476-3465 or by email at 

jim.griswold@state.nm.us. On behalf of the Oil Conservation Division, I wish to thank you and your staff for your 

cooperation and patience during this renewal application review. 

Respectfully, 

Jami Bailey 
Director 

JB/JG/jg 

Attachment- Discharge Permit Approval Conditions 

cc: Michael Mariano, State Land Office 

1220 South St. Francis Drive • Santa Fe, New Mexico 87505 

Phone (505) 476-3200 • Fax (505) 476-3220 • www.emnrd.state.nm.us 
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DISCHARGE PERMIT BW-4 

 

 

1. GENERAL PROVISIONS: 

 

1.A. PERMITTEE AND PERMITTED FACILITY:  The Director of the Oil Conservation 

Division (OCD) of the Energy, Minerals and Natural Resources Department renews Discharge 

Permit BW-4 (Discharge Permit) to Wasserhund, Inc. (Permittee) to operate its Underground 

Injection Control (UIC) Class III well for the in situ extraction of salt (Eidson State #1 Brine 

Well - API No. 30-025-26883) located 567 feet FSL and 162 feet FWL (SW/4 SW/4, Unit Letter 

M) in Section 31, Township 16 South, Range 35 East, NMPM, Lea County, New Mexico at its 

Brine Production Facility (Facility).  The Facility is located approximately 5 miles north of 

Buckeye, New Mexico along the west side of NM 238.  

 

The Permittee is permitted to inject water into the subsurface salt layers and produce brine for 

use in the oil and gas industry.  Ground water that may be affected by a spill, leak, or accidental 

discharge occurs at a depth of approximately  75 feet below ground surface and has a total 

dissolved solids concentration of approximately 500 mg/L. 

 

1.B. SCOPE OF PERMIT:  OCD has been granted the authority by statute and by delegation 

from the Water Quality Control Commission (WQCC) to administer the Water Quality Act 

(Chapter 74, Article 6 NMSA 1978) as it applies to Class III wells associated with the oil and gas 

industry (See Section 74-6-4, 74-6-5 NMSA 1978). 

 

The Water Quality Act and the rules promulgated pursuant to the Act protect ground water and 

surface water of the State of New Mexico by providing that, unless otherwise allowed by 20.6.2 

NMAC, no person shall cause or allow effluent or leachate to discharge so that it may move 

directly or indirectly into ground water unless such discharge is pursuant to an approved 

discharge plan (See 20.6.2.3104 NMAC, 20.6.2.3106 NMAC, and 20.6.2.5000 through 

20.6.2.5299 NMAC). 

 

This Discharge Permit for a Class III well is issued pursuant to the Water Quality Act and 

WQCC rules, 20.6.2 NMAC.  This Discharge Permit does not authorize any treatment of, or on-

site disposal of, any materials, product, by-product, or oil-field waste. 

 

Pursuant to 20.6.2.5004A NMAC, the following underground injection activities are prohibited: 

 

 1. The injection of fluids into a motor vehicle waste disposal well is prohibited. 

 

 2. The injection of fluids into a large capacity cesspool is prohibited. 

 

 3. The injection of any hazardous or radioactive waste into a well is prohibited 

except as provided by 20.6.2.5004A(3) NMAC. 

 

 4. Class IV wells are prohibited, except for wells re-injecting treated ground water 

into the same formation from which it was drawn as part of a removal or remedial action. 
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 5. Barrier wells, drainage wells, recharge wells, return flow wells, and motor vehicle 
waste disposal wells are prohibited. 
 
This Discharge Permit does not convey any property rights of any sort nor any exclusive 
privilege, and does not authorize any injury to persons or property, any invasion of other private 
rights, or any infringement of state, federal, or local laws, rules or regulations. 
 
The Permittee shall operate in accordance with the terms and conditions specified in this 
Discharge Permit to comply with the Water Quality Act and the rules issued pursuant to that Act, 
so that neither a hazard to public health nor undue risk to property will result (see 20.6.2.3109C 
NMAC); so that no discharge will cause or may cause any stream standard to be violated (see 
20.6.2.3109H(2) NMAC); so that no discharge of any water contaminant will result in a hazard 
to public health, (see 20.6.2.3109H(3) NMAC); so that the numerical standards specified of  
20.6.2.3103 NMAC are not exceeded; and, so that the technical criteria and performance 
standards (see 20.6.2.5000 through 20.6.2.5299 NMAC) for Class III wells are met.  Pursuant to 
20.6.2.5003B NMAC, the Permittee shall comply with 20.6.2.1 through 20.6.2.5299 NMAC. 
 
The Permittee shall not allow or cause water pollution, discharge, or release of any water 
contaminant that exceeds the Water Quality Control Commission (WQCC) standards specified at 
20.6.2.3101 NMAC and 20.6.2.3103 NMAC or 20.6.4 NMAC (Water Quality Standards for 
Interstate and Intrastate Streams).  Pursuant to 20.6.2.5101A NMAC, the Permittee shall not 
inject non-hazardous fluids into ground water having 10,000 mg/l or less total dissolved solids 
(TDS). 
 
The issuance of this permit does not relieve the Permittee from the responsibility of complying 
with the provisions of the Water Quality Act, any applicable regulations or water quality 
standards of the WQCC, or any applicable federal laws, regulations or standards (See Section 74-
6-5 NMSA 1978). 
 

1.C. DISCHARGE PERMIT RENEWAL:  This Discharge Permit is a permit renewal that 
replaces the permit being renewed.  Replacement of a prior permit does not relieve the Permittee 
of its responsibility to comply with the terms of that prior permit while that permit was in effect. 
 
1.D. DEFINITIONS:  Terms not specifically defined in this Discharge Permit shall have the 
same meanings as those in the Water Quality Act or the rules adopted pursuant to the Act, as the 
context requires. 
 

1.E. FILING FEES AND PERMIT FEES:  Pursuant to 20.6.2.3114 NMAC, every facility 
that submits a Discharge Permit application for initial approval or renewal shall pay the permit 
fees specified in Table 1 and the filing fee specified in Table 2 of 20.6.2.3114 NMAC.  OCD has 
already received the required $100.00 filing fee.  The Permittee is now required to submit the 
$1,700.00 permit fee for a Class III well.  Please remit payment made payable to the Water 
Quality Management Fund in care of OCD at 1220 South St. Francis Drive in Santa Fe, New 
Mexico 87505. 
 



WASSERHUND, INC. BW-4 

EIDSON STATE #1 BRINE WELL NOVEMBER 8, 2013 

 

Page 3 of 12 
 

1.F. EFFECTIVE DATE, EXPIRATION, RENEWAL CONDITIONS, AND 

PENALTIES FOR OPERATING WITHOUT A DISCHARGE PERMIT:  This Discharge 

Permit becomes effective 30 days from the date that the Permittee receives this discharge permit 

or until the permit is terminated or expires.  This Discharge Permit will expire on November 8, 

2018.  The Permittee shall submit an application for renewal no later than 120 days before that 

expiration date, pursuant to 20.6.2.5101F NMAC.  If a Permittee submits a renewal application 

at least 120 days before the Discharge Permit expires and is in compliance with the approved 

Discharge Permit, then the existing Discharge Permit will not expire until OCD has approved or 

disapproved the renewal application.  A discharge permit continued under this provision remains 

fully effective and enforceable.  Operating with an expired Discharge Permit may subject the 

Permittee to civil and/or criminal penalties (See Section 74-6-10.1 NMSA 1978 and Section 74-

6-10.2 NMSA 1978). 

 

1.G. MODIFICATIONS AND TERMINATIONS:  The Permittee shall notify the OCD 

Director and OCD’s Environmental Bureau of any Facility expansion or process modification 

(See 20.6.2.3107C NMAC).  The OCD Director may require the Permittee to submit a Discharge 

Permit modification application pursuant to 20.6.2.3109E NMAC and may modify or terminate a 

Discharge Permit pursuant to Sections 74-6-5(M) through (N) NMSA 1978. 

 

 1. If data submitted pursuant to any monitoring requirements specified in this 

Discharge Permit or other information available to the OCD Director indicate that 20.6.2 NMAC 

is being or may be violated, then the OCD Director may require modification or, if it is 

determined by the OCD Director that the modification may not be adequate, may terminate this 

Discharge Permit for a Class III well that was approved pursuant to the requirements of 

20.6.2.5000 through 20.6.2.5299 NMAC for the following causes: 

 

  a. Noncompliance by Permittee with any condition of this Discharge Permit; 

or, 

 

  b. The Permittee’s failure in the discharge permit application or during the 

discharge permit review process to disclose fully all relevant facts, or Permittee’s 

misrepresentation of any relevant facts at any time; or, 

 

  c. A determination that the permitted activity may cause a hazard to public 

health or undue risk to property and can only be regulated to acceptable levels by discharge 

permit modification or termination (See Section 75-6-6 NMSA 1978; 20.6.2.5101I NMAC; and, 

20.6.2.3109E NMAC).  

 

 2. This Discharge Permit may also be modified or terminated for any of the 

following causes: 

 

  a. Violation of any provisions of the Water Quality Act or any applicable 

regulations, standard of performance or water quality standards; 

 

  b. Violation of any applicable state or federal effluent regulations or 

limitations; or 
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  c. Change in any condition that requires either a temporary or permanent 

reduction or elimination of the permitted discharge (See Section 75-6-5M NMSA 1978).  

 

1.H. TRANSFER OF CLASS III WELL DISCHARGE PERMIT: 

 

 1. The transfer provisions of 20.6.2.3111 NMAC do not apply to a discharge permit 

for a Class III well. 

 

 2. Pursuant to 20.6.2.5101H NMAC, the Permittee may request to transfer its Class 

III well discharge permit if: 

 

  a. The OCD Director receives written notice 30 days prior to the transfer 

date; and, 

 

  b. The OCD Director does not object prior to the proposed transfer date.  

OCD may require modifications to the discharge permit as a condition of transfer, and may 

require demonstration of adequate financial responsibility.   

 

 3. The written notice required in accordance with Permit Condition 1.H.2.a shall: 

 

  a.  Have been signed by the Permittee and the succeeding Permittee, and shall 

include an acknowledgement that the succeeding Permittee shall be responsible for compliance 

with the Class III well discharge permit upon taking possession of the facility; and 

 

  b. Set a specific date for transfer of the discharge permit responsibility, 

coverage and liability; and 

 

  c. Include information relating to the succeeding Permittee’s financial 

responsibility required by 20.6.2.5210B(17)  NMAC.   

 

1.I. COMPLIANCE AND ENFORCEMENT:  If the Permittee violates or is violating a 

condition of this Discharge Permit, OCD may issue a compliance order that requires compliance 

immediately or within a specified time period, or assess a civil penalty, or both (See Section 74-

6-10 NMSA 1978).  The compliance order may also include a suspension or termination of this 

Discharge Permit.  OCD may also commence a civil action in district court for appropriate relief, 

including injunctive relief (See Section 74-6-10(A)(2) NMSA 1978).  The Permittee may be 

subject to criminal penalties for discharging a water contaminant without a discharge permit or in 

violation of a condition of a discharge permit; making any false material statement, 

representation, certification or omission of material fact in a renewal application, record, report, 

plan or other document filed, submitted or required to be maintained under the Water Quality 

Act; falsifying, tampering with or rendering inaccurate any monitoring device, method or record 

required to be maintained under the Water Quality Act; or failing to monitor, sample or report as 

required by a Discharge Permit issued pursuant to a state or federal law or regulation (See 

Section 74-6-10.2 NMSA 1978). 
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2. GENERAL FACILITY OPERATIONS:   

 

2.A. QUARTERLY MONITORING REQUIREMENTS FOR CLASS III WELLS:  The 

Permittee may use either or both fresh water or water from otherwise non-potable sources.  

Pursuant to 20.6.2.5207C, the Permittee shall provide analysis of the injected fluids at least 

quarterly to yield data representative of their characteristics.  The Permittee shall analyze the 

injected fluids for the following characteristics: 

! pH; 

! density; 

! concentration of total dissolved solids; and, 

! chloride concentration. 

 

The Permittee shall also provide analysis of the produced brine on a quarterly basis.  The 

Permittee shall analyze the produced brine for the following characteristics: 

! pH; 

! density; 

! concentration of total dissolved solids; 

! chloride concentration; and, 

! sodium concentration. 

 

2.B. SOLUTION CAVERN MONITORING PROGRAM:   

 

 1. Surface Subsidence Monitoring Plan:  The Permittee shall submit a Surface 

Subsidence Monitoring Plan to OCD within 180 days of the effective data of this permit.  The 

Surface Subsidence Monitoring Plan shall specify that the Permittee will install at least three 

survey monuments and shall include a proposal to monitor the elevation of the monuments at 

least semiannually.  

 

The Permittee shall survey each benchmark at least semiannually to monitor for possible surface 

subsidence and shall tie each survey to the nearest USGS benchmark.  The Permittee shall 

employ a licensed professional surveyor to conduct the subsidence monitoring program.  The 

Permittee shall submit the results of all subsidence surveys to OCD within 15 days of the survey.  

If the monitored surface subsidence at any measuring point reaches 0.10 feet compared to its 

baseline elevation, then the Permittee shall suspend operation of the Class III well .  If the 

Permittee cannot demonstrate the integrity of the cavern and well to the satisfaction of OCD, 

then it shall cease all brine production and submit a corrective action plan to mitigate the 

subsidence. 

 

 2. Solution Cavern Characterization Program:  The Permittee shall submit a 

Solution Cavern Characterization Plan to characterize the size and shape of the solution cavern 

using geophysical methods within 180 days of the effective date of this permit.  The Permittee 

shall characterize the size and shape of the solution cavern using a geophysical methods 

approved by OCD at least once before November 8, 2018.  The Permittee shall demonstrate that 

at least 90% of the calculated volume of salt removed based upon injection and production 

volumes has been accounted for by the approved geophysical method(s) for such testing to be 

considered truly representative. 
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  a. The Permittee shall provide an estimate of the size and shape of the 

solution cavern at least annually, based on fluid injection and brine production data.   

 

  b. The Permit shall compare the ratio of the volume of injected fluids to the 

volume of produced brine monthly.  If the average ratio of injected fluid to produced brine varies 

is less than 90% or greater than 110%, the Permittee shall report this to OCD and cease injection 

and production operations of its Class III well within 24 hours.  The Permittee shall begin an 

investigation to determine the cause of this abnormal ratio within 72 hours. The Permittee shall 

submit to OCD a report of its investigation within 15 days of cessation of injection and 

production operations of its Class III well. 

 

 3. Annual Certification:  The Permittee shall certify annually that continued salt 

solution mining will not cause cavern collapse, surface subsidence, property damage, or 

otherwise threaten public health and the environment, based on geologic and engineering data. 

 

If the solution cavern is determined by either OCD or the Permittee to be potentially unstable by 

either direct or indirect means, then the Permittee shall cease all fluid injection and brine 

production within 24 hours.  If the Permittee ceases operations because it or OCD has 

determined that the solution cavern is unstable, then it shall submit a plan to stabilize the solution 

cavern within 30 days.  OCD may require the Permittee to implement additional subsidence 

monitoring and to conduct additional corrective action. 

 

2.C. CONTINGENCY PLANS:  The Permittee shall implement its proposed contingency 

plan(s) included in its Permit Renewal Application to cope with failure of a system(s) in the 

Discharge Permit. 

 

2.D. CLOSURE:  Prior to closure of the facility, the Permittee shall submit for OCD’s 

approval, a closure plan including a completed form C-103 for plugging and abandonment of the 

Class III well.  The Permittee shall plug and abandon its well pursuant to 20.6.2.5209 NMAC 

and as specified in Permit Condition 2.D. 

 

 1.  Pre-Closure Notification:  Pursuant to  20.6.2.5005A NMAC, the Permittee 

shall submit a pre-closure notification to OCD’s Environmental Bureau at least 30 days prior to 

the date that it proposes to close or to discontinue operation of its Class III well.  Pursuant to 

20.6.2.5005B NMAC, OCD’s Environmental Bureau must approve all proposed well closure 

activities before Permittee may implement its proposed closure plan.  

 

 2. Required Information:  The Permittee shall provide OCD’s Environmental 

Bureau with the following information: 

! Name of facility; 

! Address of facility; 

! Name of Permittee (and owner or operator, if appropriate); 

! Address of Permittee (and owner or operator, if appropriate); 

! Contact person; 

! Phone number; 

! Number and type of well(s); 
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! Year of well construction; 

! Well construction details;  

! Type of discharge; 

! Average flow (gallons per day); 

! Proposed well closure activities (e.g., sample fluids/sediment, appropriate disposal of 

remaining fluids/sediments, remove well and any contaminated soil, clean out well, 

install permanent plug, conversion to other type of well, ground water and vadose 

zone investigation, other); 

! Proposed date of well closure; 

! Name of Preparer; and,  

! Date. 

 

2.E. PLUGGING AND ABANDONMENT PLAN:  Pursuant to 20.6.2.5209A NMAC, 

when the Permittee proposes to plug and abandon its Class III well, it shall submit to OCD a 

plugging and abandonment plan that meets the requirements of 20.6.2.3109C NMAC, 

20.6.2.5101C NMAC, and 20.6.2.5005 NMAC for protection of ground water.  If requested by 

OCD, Permittee shall submit for approval prior to closure, a revised or updated plugging and 

abandonment plan.  The obligation to implement the plugging and abandonment plan as well as 

the requirements of the plan survives the termination or expiration of this Discharge Permit.  The 

Permittee shall comply with 20.6.2.5209 NMAC. 

 

2.F RECORD KEEPING:  The Permittee shall maintain records of all inspections, surveys, 

investigations, etc.,  required by this Discharge Permit at its Facility office for a minimum of five 

years and shall make those records available for inspection by OCD. 

 

2.G. RELEASE REPORTING:  The Permittee shall comply with the following permit 

conditions, pursuant to 20.6.2.1203 NMAC, if it determines that a release of oil or other water 

contaminant, in such quantity as may with reasonable probability injure or be detrimental to 

human health, animal or plant life, or property, or unreasonably interfere with the public welfare 

or the use of property, has occurred.  The Permittee shall report unauthorized releases of water 

contaminants in accordance with any additional commitments made in its approved Contingency 

Plan.  If the Permittee determines that any constituent exceeds the standards specified at 

20.6.2.3103 NMAC, then it shall report a release to OCD’s Environmental Bureau.   

 

 1. Oral Notification:  As soon as possible after learning of such a discharge, but in 

no event more than twenty-four (24) hours thereafter, the Permittee shall notify OCD’s 

Environmental Bureau.  The Permittee shall provide the following: 

 

! The name, address, and telephone number of the person or persons in charge of the 

facility, as well as of the owner and/or operator of the facility; 

! The name and location of the facility; 

! The date, time, location, and duration of the discharge; 

! The source and cause of discharge; 

! A description of the discharge, including its chemical composition; 

! The estimated volume of the discharge; and,  
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! Any corrective or abatement actions taken to mitigate immediate damage from the 

discharge. 

 

 2. Written Notification:  Within one week after the Permittee has discovered a 

discharge, the Permittee shall send written notification (may use form  C-141 with attachments) 

to OCD’s Environmental Bureau verifying the prior oral notification as to each of the foregoing 

items and providing any appropriate additions or corrections to the information contained in the 

prior oral notification. 

 

The Permittee shall provide subsequent written reports as required by OCD’s Environmental 

Bureau. 

 

2.H. OTHER REQUIREMENTS: 

 

 1. Inspection and Entry:  Pursuant to Section 74-6-9 NMSA 1978 and 

20.6.2.3107A NMAC, the Permittee shall allow any authorized representative of the OCD 

Director, to: 

! Upon the presentation of proper credentials, enter the premises at reasonable times; 

! Inspect and copy records required by this Discharge Permit; 

! Inspect any treatment works, monitoring, and analytical equipment; 

! Sample any injection fluid or produced brine; and,  

! Use the Permittee’s monitoring systems and wells in order to collect samples.  

 

 2. Advance Notice:  The Permittee shall provide OCD’s Environmental Bureau and 

Hobbs District Office with at least five (5) working days advance notice of any environmental 

sampling to be performed pursuant to this Discharge Permit, or any well plugging, abandonment 

or decommissioning of any equipment associated with its Class III well. 

 

 3. Environmental Monitoring:  The Permittee shall ensure that any environmental 

sampling and analytical laboratory data collected meets the standards specified in 20.6.2.3107B 

NMAC.  The Permittee shall ensure that all environmental samples are analyzed by an accredited 

“National Environmental Laboratory Accreditation Conference” (NELAC) Laboratory.  The 

Permittee shall submit data summary tables, all raw analytical data, and laboratory QA/QC. 

 

2.I. BONDING OR FINANCIAL ASSURANCE:  Pursuant to 20.6.2.5210B(17) NMAC, 

the Permittee shall maintain at a minimum, a single well plugging bond in the amount that it 

shall determine, in accordance with Permit Condition 5.B, to cover potential costs associated 

with plugging and abandonment of the Class III well, surface restoration, and post-operational 

monitoring, as may be needed.  OCD may require additional financial assurance to ensure 

adequate funding is available to plug and abandon the well and/or for any required corrective 

actions. 

 

Methods by which the Permittee shall demonstrate the ability to undertake these measures shall 

include submission of a surety bond or other adequate assurances, such as financial statements or 

other materials acceptable to the OCD Director, such as: (1) a surety bond; (2) a trust fund with a 

New Mexico bank in the name of the State of New Mexico, with the State as Beneficiary; (3) a 
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non-renewable letter of credit made out to the State of New Mexico; (4) liability insurance 

specifically covering the contingencies listed in this paragraph; or (5) a performance bond, 

generally in conjunction with another type of financial assurance.  If an adequate bond is posted 

by the Permittee to a federal or another state agency, and this bond covers all of the measures 

specified above, the OCD Director shall consider this bond as satisfying the bonding 

requirements of Sections 20.6.2.5000 through 20.6.2.5299 NMAC wholly or in part, depending 

upon the extent to which such bond is adequate to ensure that the Permittee will fully perform 

the measures required hereinabove. 

 

2.J.  ANNUAL REPORT:  The Permittee shall submit its annual report pursuant to 

20.6.2.3107 NMAC to OCD’s Environmental Bureau by June 1
st
 of the following year.  The 

annual report shall include the following: 

 

! Cover sheet marked as “Annual Class III Well Report, Name of Permittee, Discharge 

Permit Number, API number of well(s), date of report, and person submitting report; 

! Summary of Class III well operations for the year including a description and reason 

for any remedial or major work on the well with a copy of form C-103; 

! Monthly fluid injection and brine production volume, including the cumulative total 

carried over each year; 

! Injection pressure data; 

! A copy of the quarterly chemical analyses shall be included with data summary and 

all QA/QC information; 

! Copy of any mechanical integrity test chart, including the type of test, i.e., duration, 

gauge pressure, etc.; 

! Brief explanation describing deviations from the normal operations; 

! Results of any leaks and spill reports; 

! An Area of Review (AOR) update summary; 

! A summary with interpretation of MITs, surface subsidence surveys, cavern volume 

and geometry measurements with conclusion(s) and recommendation(s); 

! A summary of the ratio of the volume of injected fluids to the volume of produced 

brine; 

! A summary of all major Facility activities or events, which occurred during the year 

with any conclusions and recommendations; 

! Annual Certification in accordance with Permit Condition 2.B.3. 

! A summary of any new discoveries of ground water contamination with all leaks, 

spills and releases and corrective actions taken; and, 

! The Permittee shall file its Annual Report in an electronic format with a hard copy 

submittal to OCD’s Environmental Bureau. 
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3. CLASS III WELL OPERATIONS: 

 

3.A. OPERATING REQUIREMENTS:  The Permittee shall comply with the operating 

requirements specified in 20.6.2.5206A NMAC and 20.6.2.5206A NMAC to ensure that:  

 

1. Injection will occur through the innermost tubing string and brine production 

through the annulus between the casing and tubing string to promote cavern development at 

depth.  Injection and production flow can be reversed as required to achieve optimal cavern 

shaping, mine salt most efficiently, and to periodically clean the tubing and annulus.  Injection 

must only occur in the intended solution mining interval. 

 

2. Injection between the outermost casing and the well bore is prohibited in a zone 

other than the authorized injection zone.  If the Permittee determines that its Class III well is 

discharging or suspects that it is discharging fluids into a zone or zones other than the permitted 

injection zone specified in Permit Condition 3.B.1., then the Permittee shall within 24 hours 

notify OCD’s Environmental Bureau and Hobbs District Office of the circumstances and 

action(s) taken.  The Permittee shall cease operations until proper repairs are made and it has 

received approval from OCD to re-start injection operations.   

 

3.B. INJECTION OPERATIONS: 

 

 1. Well Injection Pressure Limit:  The Permittee shall ensure that the maximum 

wellhead or surface injection pressure on its Class III well shall not exceed the fracture pressure 

of the injection salt formation and will not cause new fractures or propagate any existing 

fractures of cause damage to the system. 

 

 2. Pressure Limiting Device:  The Permittee shall equip and operate its Class III 

well or system with a pressure limiting device which shall, at all times, limit surface injection 

pressure to the maximum allowable pressure for its Class III well.  The Permittee shall monitor 

the pressure-limiting device daily and shall report all pressure exceedances within 24 hours of 

detecting an exceedance to OCD’s Environmental Bureau. 

 

The Permittee shall take all steps necessary to ensure that the injected fluids enter only the 

proposed injection interval and is not permitted to escape to other formations or onto the ground 

surface.  The Permittee shall report to OCD’s Environmental Bureau within 24 hours of 

discovery any indication that new fractures or existing fractures have been propagated, or that 

damage to the well, the injection zone, or formation has occurred.   

 

3.C. CONTINUOUS MONITORING DEVICES:  The Permittee shall use continuous 

monitoring devices to provide a record of injection pressure, flow rate, flow volume, and 

pressure on the annulus between the tubing and the long string of casing. 

 

3.D. MECHANICAL INTEGRITY FOR CLASS III WELLS:   

 

 1. Pursuant to 20.6.2.5204 NMAC, the Permittee shall demonstrate mechanical 

integrity for its Class III well at least once every five years or more frequently as the OCD 
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Director may require for good cause during the life of the well.  The Permittee shall demonstrate 

mechanical integrity for its Class III well every time it performs a well workover, including 

when it pulls the tubing.  A Class III well has mechanical integrity if there is no detectable leak 

in the casing or tubing which OCD considers to be significant at maximum operating 

temperature and pressure; and no detectable conduit for fluid movement out of the injection zone 

through the well bore or vertical channels adjacent to the well bore which the OCD Director 

considers to be significant.  The Permittee shall conduct a casing Mechanical Integrity Test 

(MIT) from the surface to the approved injection depth to assess casing integrity.  The MIT shall 

consist of a 30-minute test at a minimum pressure of 300 psig measured at the surface.   

 

The Permittee shall notify OCD’s Environmental Bureau 5 days prior to conducting any MIT to 

allow OCD the opportunity to witness the MIT. 

 

 2. The following criteria will determine if the Class III well has passed the MIT: 

  a. Passes MIT if zero bleed-off during the test;  

  b. Passes MIT if final test pressure is within  ! 10% of starting pressure, if 

approved by OCD; 

  c. When the MIT is not witnessed by OCD and fails, the Permittee shall 

notify OCD within 24 hours of the failure of the MIT. 

 

 3. Pursuant to 20.6.2.5204C NMAC, the OCD Director may consider the use by the 

Permittee of equivalent alternative test methods to determine mechanical integrity.  The 

Permittee shall submit information on the proposed test and all technical data supporting its use.  

The OCD Director may approve the Permittee’s request if it will reliably demonstrate the 

mechanical integrity of the well for which its use is proposed. 

 

 4. Pursuant to 20.6.2.5204D NMAC, when conducting and evaluating the MIT(s), 

the Permittee shall apply methods and standards generally accepted in the oil and gas industry.  

When the Permittee reports the results of all MIT(s) to the OCD Director, it shall include a 

description of the test(s), the method(s) used, and the test results. 

 

3.E. WELL WORKOVER OPERATIONS:  Pursuant to 20.6.2.5205A(5) NMAC, the 

Permittee shall provide notice to and shall obtain approval from OCD’s District Office in Hobbs 

and the Environmental Bureau in Santa Fe prior to commencement of any remedial work or any 

other workover operations to allow OCD the opportunity to witness the operation.  The Permittee 

shall request approval using form C-103 (Sundry Notices and Reports on Wells) with copies sent 

to OCD’s Environmental Bureau and Hobbs District Office.  Properly completed Forms C-103 

and/or C-105 must be filed with OCD upon completion of workover activities and copies 

included in that year’s Annual Report. 

 

3.K. FLUIDS INJECTION AND BRINE PRODUCTION VOLUMES AND 

PRESSURES:  The Permittee shall continuously monitor the volumes of water injected and 

brine production .  The Permittee shall submit monthly reports of its injection and production 

volumes on or before the 10
th

 day of the following month.  The Permittee shall suspend injection 

if the monthly injection volume is less than 110% or greater than 120% of associated brine 

production.  If such an event occurs, the Permittee shall notify OCD within 24 hours. 
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3.L. AREA OF REVIEW (AOR):  The Permittee shall report within 72 hours of discovery 

any new wells, conduits, or any other device that penetrates or may penetrate the injection zone 

within a 1-mile radius from its Class III well. 

 

4. CLASS V WELLS:  Pursuant to 20.6.2.5002B NMAC, leach fields and other waste 

fluids disposal systems that inject non-hazardous fluid into or above an underground source of 

drinking water are UIC Class V injection wells.  This Discharge Permit does not authorize the 

use of a Class V injection well for the disposal of industrial waste.  Pursuant to 20.6.2.5005 

NMAC, the Permittee shall close any Class V industrial waste injection well that injects non-

hazardous industrial wastes or a mixture of industrial wastes and domestic wastes (e.g., septic 

systems, leach fields, dry wells, etc.) within 90 calendar days of the issuance of this Discharge 

Permit.  The Permittee shall document the closure of any Class V wells used for the disposal of 

non-hazardous industrial wastes or a mixture of industrial wastes and domestic wastes other than 

contaminated ground water in its Annual Report.  Other Class V wells, including wells used only 

for the injection of domestic wastes, shall be permitted by the New Mexico Environment 

Department.   

 

5. SCHEDULE OF COMPLIANCE: 

 

5.A. ANNUAL REPORT:  The Permittee shall submit its annual report to OCD by June 1st 

of each year. 

 

5.B. BONDING OR FINANCIAL ASSURANCE:  The Permittee shall submit an estimate 

of the minimum cost to properly close, plug and abandon its Class III well, conduct ground water 

restoration if applicable, and any post-operational monitoring as may be needed (see 

20.6.2.5210B(17) NMAC) within 90 days of permit issuance (See 20.6.2.5210B(17) NMAC).  

The Permittee’s cost estimate shall be based on third person estimates.  After review, OCD will 

require the Permittee to submit a single well plugging bond based on the third person cost 

estimate. 

 

5.C. SURFACE SUBSIDENCE MONITORING PLAN:  The Permittee shall submit the 

Surface Subsidence Monitoring Plan required in accordance with Permit Condition 2.B.1 within 

180 days of permit issuance. 

 

5.D. SOLUTION CAVERN CHARACTERIZATION PLAN:  The Permittee shall submit 

the Solution Cavern Characterization Plan required in accordance with Permit Condition 2.B.2 

within 180 days of permit issuance. 
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2016 Wasserhund Inc OCD BW-04 Annual Production Data

Brine-BBLS Fresh-BBLS % diff

Jan 40524 40659 0.33%
Feb 24732 24845 0.46%
Mar 15914 16011 0.61%
Apr 15003 15124 0.81%
May 19261 19292 0.16%
Jun 20440 20655 1.05%
Jul 23497 23612 0.49%
Aug 22449 22572 0.55%
Sept 22730 22955 0.99%
Oct 14084 14179 0.67%
Nov 21508 21723 1.00%
Dec 25320 25425 0.41%

Total 265,462 267,052 0.60%

8,962,449

Total Production year ending 2016 9,227,911 bbls

Plus numbers represent more 
fresh injected than brine 
produced.  Neg numbers the 
opposite.

Total Brine Water Production Carry Over from 
Years Past BBLs
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Certifications
WBE HUB NCTRCA DBE NELAP DoD LELAP Kansas Oklahoma ISO 17025

Analytical and Quality Control Report

Lester Waynce Price Jr.
Price LLC
312 Encantado Ridge Ct. NE
Rio Rancho, NM, 87124

Report Date: February 25, 2016

Work Order: 16022210

Project Location: Buckeye New Mexico
Project Name: Brine Well
Project Number: Brine Well

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TraceAnalysis, Inc.
Date Time Date

Sample Description Matrix Taken Taken Received
414778 Fresh Water water 2016-02-17 14:25 2016-02-18
414779 Brine Water water 2016-02-17 14:30 2016-02-18

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

TraceAnalysis, Inc. uses the attached chain of custody (COC) as the laboratory check-in documentation which includes
sample receipt, temperature, sample preservation method and condition, collection date and time, testing requested, company,
sampler, contacts and any special remarks.

This report consists of a total of 16 pages and shall not be reproduced except in its entirety, without written approval of
TraceAnalysis, Inc.



Dr. Blair Leftwich, Director
James Taylor, Assistant Director
Brian Pellam, Operations Manager
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Case Narrative

Samples for project Brine Well were received by TraceAnalysis, Inc. on 2016-02-18 and assigned to work order 16022210.
Samples for work order 16022210 were received intact at a temperature of -0.1 C.

Samples were analyzed for the following tests using their respective methods.

Prep Prep QC Analysis
Test Method Batch Date Batch Date
Chloride (IC) E 300.0 108743 2016-02-23 at 10:00 128419 2016-02-23 at 10:08
Density ASTM D854-92 108721 2016-02-23 at 13:10 128394 2016-02-23 at 13:15
Na, Dissolved S 6010C 108686 2016-02-22 at 12:23 128362 2016-02-22 at 15:23
pH SM 4500-H+ 108694 2016-02-22 at 15:00 128366 2016-02-22 at 15:00
TDS SM 2540C 108734 2016-02-23 at 15:30 128463 2016-02-23 at 15:30

Results for these samples are reported on a wet weight basis unless data package indicates otherwise.

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS
and MSD will indicate if a site specific matrix problem is occurring, however, it may not pertain to the samples for work order
16022210 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with
each preparation batch to ensure data integrity.

All other exceptions associated with this report have been footnoted on the appropriate analytical page to assist in general
data comprehension. Please contact the laboratory directly if there are any questions regarding this project.
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Report Date: February 25, 2016 Work Order: 16022210 Page Number: 5 of 16
Brine Well Brine Well Buckeye New Mexico

Analytical Report

Sample: 414778 - Fresh Water

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 128419 Date Analyzed: 2016-02-23 Analyzed By: RL
Prep Batch: 108743 Sample Preparation: Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1,2,3,4,6 1820 mg/L 100 2.50

Sample: 414778 - Fresh Water

Laboratory: Lubbock
Analysis: Density Analytical Method: ASTM D854-92 Prep Method: N/A
QC Batch: 128394 Date Analyzed: 2016-02-23 Analyzed By: CF
Prep Batch: 108721 Sample Preparation: Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Density 0.980 g/ml 1 0.00

Sample: 414778 - Fresh Water

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 128366 Date Analyzed: 2016-02-22 Analyzed By: LQ
Prep Batch: 108694 Sample Preparation: Prepared By: LQ

RL
Parameter Flag Cert Result Units Dilution RL
pH 1,2,4,6 7.81 s.u. 1 2.00

Sample: 414778 - Fresh Water

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 128463 Date Analyzed: 2016-02-23 Analyzed By: LQ
Prep Batch: 108734 Sample Preparation: Prepared By: LQ



Report Date: February 25, 2016 Work Order: 16022210 Page Number: 6 of 16
Brine Well Brine Well Buckeye New Mexico

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1,2,3,4,6 3240 mg/L 50 2.50

Sample: 414779 - Brine Water

Laboratory: Lubbock
Analysis: Na, Dissolved Analytical Method: S 6010C Prep Method: S 3005A
QC Batch: 128362 Date Analyzed: 2016-02-22 Analyzed By: RR
Prep Batch: 108686 Sample Preparation: 2016-02-22 Prepared By: RR

RL
Parameter Flag Cert Result Units Dilution RL
Dissolved Sodium 2,3,4,6 106000 mg/L 1000 1.00



Report Date: February 25, 2016 Work Order: 16022210 Page Number: 7 of 16
Brine Well Brine Well Buckeye New Mexico

Method Blanks

Method Blank (1) QC Batch: 128362

QC Batch: 128362 Date Analyzed: 2016-02-22 Analyzed By: RR
Prep Batch: 108686 QC Preparation: 2016-02-22 Prepared By: PM

MDL
Parameter Flag Cert Result Units RL
Dissolved Sodium 2,3,4,6 <0.0197 mg/L 1

Method Blank (1) QC Batch: 128394

QC Batch: 128394 Date Analyzed: 2016-02-23 Analyzed By: CF
Prep Batch: 108721 QC Preparation: 2016-02-23 Prepared By: CF

MDL
Parameter Flag Cert Result Units RL
Density 0.988 g/ml

Method Blank (1) QC Batch: 128419

QC Batch: 128419 Date Analyzed: 2016-02-23 Analyzed By: RL
Prep Batch: 108743 QC Preparation: 2016-02-23 Prepared By: RL

MDL
Parameter Flag Cert Result Units RL
Chloride 1,2,3,4,6 <0.323 mg/L 2.5

Method Blank (1) QC Batch: 128463

QC Batch: 128463 Date Analyzed: 2016-02-23 Analyzed By: LQ
Prep Batch: 108734 QC Preparation: 2016-02-23 Prepared By: LQ



Report Date: February 25, 2016 Work Order: 16022210 Page Number: 8 of 16
Brine Well Brine Well Buckeye New Mexico

MDL
Parameter Flag Cert Result Units RL
Total Dissolved Solids 1,2,3,4,6 <25.0 mg/L 2.5
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Duplicates

Duplicates (1) Duplicated Sample: 414780

QC Batch: 128366 Date Analyzed: 2016-02-22 Analyzed By: LQ
Prep Batch: 108694 QC Preparation: 2016-02-22 Prepared By: LQ

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
pH 1,2,4,6 7.91 7.93 s.u. 1 0 20

Duplicates (1) Duplicated Sample: 414780

QC Batch: 128394 Date Analyzed: 2016-02-23 Analyzed By: CF
Prep Batch: 108721 QC Preparation: 2016-02-23 Prepared By: CF

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Density 0.968 0.985 g/ml 1 2 20

Duplicates (1) Duplicated Sample: 414786

QC Batch: 128463 Date Analyzed: 2016-02-23 Analyzed By: LQ
Prep Batch: 108734 QC Preparation: 2016-02-23 Prepared By: LQ

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Total Dissolved Solids 1,2,3,4,6 1090 1120 mg/L 20 3 10
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Laboratory Control Spikes

Laboratory Control Spike (LCS-1)

QC Batch: 128362 Date Analyzed: 2016-02-22 Analyzed By: RR
Prep Batch: 108686 QC Preparation: 2016-02-22 Prepared By: PM

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium 2,3,4,6 55.1 mg/L 1 52.5 <0.0197 105 85 - 115

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium 2,3,4,6 52.7 mg/L 1 52.5 <0.0197 100 85 - 115 4 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 128419 Date Analyzed: 2016-02-23 Analyzed By: RL
Prep Batch: 108743 QC Preparation: 2016-02-23 Prepared By: RL

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,6 25.8 mg/L 1 25.0 <0.323 103 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,6 25.7 mg/L 1 25.0 <0.323 103 90 - 110 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 128463 Date Analyzed: 2016-02-23 Analyzed By: LQ
Prep Batch: 108734 QC Preparation: 2016-02-23 Prepared By: LQ
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LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Total Dissolved Solids 1,2,3,4,6 1010 mg/L 10 1000 <25.0 101 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Total Dissolved Solids 1,2,3,4,6 1010 mg/L 10 1000 <25.0 101 90 - 110 0 10

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Matrix Spikes

Matrix Spike (MS-1) Spiked Sample: 414212

QC Batch: 128362 Date Analyzed: 2016-02-22 Analyzed By: RR
Prep Batch: 108686 QC Preparation: 2016-02-22 Prepared By: PM

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium 2,3,4,6 491 mg/L 1 500 2.44 98 75 - 125

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium 2,3,4,6 500 mg/L 1 500 2.44 100 75 - 125 2 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 414780

QC Batch: 128419 Date Analyzed: 2016-02-23 Analyzed By: RL
Prep Batch: 108743 QC Preparation: 2016-02-23 Prepared By: RL

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,6 340 mg/L 10 250 76.6 105 80 - 120

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,6 333 mg/L 10 250 76.6 102 80 - 120 2 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Calibration Standards

Standard (ICV-1)

QC Batch: 128362 Date Analyzed: 2016-02-22 Analyzed By: RR

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 2,3,4,6 mg/L 26.0 24.9 96 90 - 110 2016-02-22

Standard (CCV-1)

QC Batch: 128362 Date Analyzed: 2016-02-22 Analyzed By: RR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 2,3,4,6 mg/L 26.0 25.3 97 90 - 110 2016-02-22

Standard (CCV-1)

QC Batch: 128366 Date Analyzed: 2016-02-22 Analyzed By: LQ

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
pH 1,2,4,6 s.u. 7.00 7.00 100 98.6 - 101.4 2016-02-22

Standard (CCV-1)

QC Batch: 128419 Date Analyzed: 2016-02-23 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,6 mg/L 25.0 25.7 103 90 - 110 2016-02-23
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Standard (CCV-2)

QC Batch: 128419 Date Analyzed: 2016-02-23 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,6 mg/L 25.0 25.9 104 90 - 110 2016-02-23
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Appendix

Report Definitions

Name Definition
MDL Method Detection Limit
MQL Minimum Quantitation Limit
SDL Sample Detection Limit

Laboratory Certifications

Certifying Certification Laboratory
C Authority Number Location
- NCTRCA WFWB384444Y0909 TraceAnalysis
- DBE VN 20657 TraceAnalysis
- HUB 1752439743100-86536 TraceAnalysis
- WBE 237019 TraceAnalysis
1 L-A-B L2418 Lubbock
2 Kansas Kansas E-10317 Lubbock
3 LELAP LELAP-02003 Lubbock
4 NELAP T104704219-15-11 Lubbock
5 NELAP T104704392-14-8 Midland
6 2015-066 Lubbock

Standard Flags

F Description
B Analyte detected in the corresponding method blank above the method detection

limit
H Analyzed out of hold time
J Estimated concentration

Jb The analyte is positively identified and the value is approximated between the SDL
and MQL. Sample contains less then ten times the concentration found in the
method blank. The result should be considered non-detect to the SDL.

Je Estimated concentration exceeding calibration range.
MI1 Split peak or shoulder peak
MI2 Instrument software did not integrate
MI3 Instrument software misidentified the peak
MI4 Instrument software integrated improperly
MI5 Baseline correction
Qc Calibration check outside of laboratory limits.
Qr RPD outside of laboratory limits
Qs Spike recovery outside of laboratory limits.
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F Description
Qsr Surrogate recovery outside of laboratory limits.
U The analyte is not detected above the SDL

Attachments

The scanned attachments will follow this page.
Please note, each attachment may consist of more than one page.
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Summary Report

Lester Waynce Price Jr.
Price LLC
312 Encantado Ridge Ct. NE
Rio Rancho, NM 87124

Report Date: February 25, 2016

Work Order: 16022210

Project Location: Buckeye New Mexico
Project Name: Brine Well

Date Time Date
Sample Description Matrix Taken Taken Received
414778 Fresh Water water 2016-02-17 14:25 2016-02-18
414779 Brine Water water 2016-02-17 14:30 2016-02-18

Sample: 414778 - Fresh Water

Param Flag Result Units RL
Chloride 1820 mg/L 2.5
Density 0.980 g/ml
pH 7.81 s.u. 2
Total Dissolved Solids 3240 mg/L 2.5

Sample: 414779 - Brine Water

Param Flag Result Units RL
Dissolved Sodium 106000 mg/L 1

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296
This is only a summary. Please, refer to the complete report package for quality control data.



Certifications
WBE HUB NCTRCA DBE NELAP DoD LELAP Kansas Oklahoma ISO 17025

Analytical and Quality Control Report
(Corrected Report)

Lester Waynce Price Jr.
Price LLC
312 Encantado Ridge Ct. NE
Rio Rancho, NM, 87124

Report Date: March 24, 2016

Work Order: 16022210

Project Location: Buckeye New Mexico
Project Name: Brine Well
Project Number: Brine Well

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TraceAnalysis, Inc.
Date Time Date

Sample Description Matrix Taken Taken Received
414778 Fresh Water water 2016-02-17 14:25 2016-02-18
414779 Brine Water water 2016-02-17 14:30 2016-02-18

Report Corrections (Work Order 16022210)

• 3/24/16: Added Chloride, pH, TDS and Density to sample 414779.

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

TraceAnalysis, Inc. uses the attached chain of custody (COC) as the laboratory check-in documentation which includes
sample receipt, temperature, sample preservation method and condition, collection date and time, testing requested, company,
sampler, contacts and any special remarks.

This report consists of a total of 20 pages and shall not be reproduced except in its entirety, without written approval of
TraceAnalysis, Inc.



Dr. Blair Leftwich, Director
James Taylor, Assistant Director

Johnny Grindstaff, Operations Manager
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Case Narrative

Samples for project Brine Well were received by TraceAnalysis, Inc. on 2016-02-18 and assigned to work order 16022210.
Samples for work order 16022210 were received intact at a temperature of -0.1 C.

Samples were analyzed for the following tests using their respective methods.

Prep Prep QC Analysis
Test Method Batch Date Batch Date
Chloride (IC) E 300.0 108743 2016-02-23 at 10:00 128419 2016-02-23 at 10:08
Chloride (IC) E 300.0 109290 2016-03-23 at 14:00 129049 2016-03-23 at 15:09
Density ASTM D854-92 108721 2016-02-23 at 13:10 128394 2016-02-23 at 13:15
Density ASTM D854-92 109263 2016-03-23 at 11:10 129013 2016-03-23 at 11:15
Na, Dissolved S 6010C 108686 2016-02-22 at 12:23 128362 2016-02-22 at 15:23
pH SM 4500-H+ 108694 2016-02-22 at 15:00 128366 2016-02-22 at 15:00
pH SM 4500-H+ 109282 2016-03-23 at 12:30 129028 2016-03-23 at 12:30
TDS SM 2540C 108734 2016-02-23 at 15:30 128463 2016-02-23 at 15:30
TDS SM 2540C 109281 2016-03-23 at 16:30 129044 2016-03-23 at 16:30

Results for these samples are reported on a wet weight basis unless data package indicates otherwise.

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS
and MSD will indicate if a site specific matrix problem is occurring, however, it may not pertain to the samples for work order
16022210 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with
each preparation batch to ensure data integrity.

All other exceptions associated with this report have been footnoted on the appropriate analytical page to assist in general
data comprehension. Please contact the laboratory directly if there are any questions regarding this project.
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Analytical Report

Sample: 414778 - Fresh Water

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 128419 Date Analyzed: 2016-02-23 Analyzed By: RL
Prep Batch: 108743 Sample Preparation: Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1,2,3,4,5 1820 mg/L 100 2.50

Sample: 414778 - Fresh Water

Laboratory: Lubbock
Analysis: Density Analytical Method: ASTM D854-92 Prep Method: N/A
QC Batch: 128394 Date Analyzed: 2016-02-23 Analyzed By: CF
Prep Batch: 108721 Sample Preparation: Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Density 0.980 g/ml 1 0.00

Sample: 414778 - Fresh Water

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 128366 Date Analyzed: 2016-02-22 Analyzed By: LQ
Prep Batch: 108694 Sample Preparation: Prepared By: LQ

RL
Parameter Flag Cert Result Units Dilution RL
pH 1,2,4,5 7.81 s.u. 1 2.00

Sample: 414778 - Fresh Water

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 128463 Date Analyzed: 2016-02-23 Analyzed By: LQ
Prep Batch: 108734 Sample Preparation: Prepared By: LQ
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RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1,2,3,4,5 3240 mg/L 50 2.50

Sample: 414779 - Brine Water

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 129049 Date Analyzed: 2016-03-23 Analyzed By: RL
Prep Batch: 109290 Sample Preparation: 2016-03-23 Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride H 1,2,3,4,5 149000 mg/L 5000 2.50

Sample: 414779 - Brine Water

Laboratory: Lubbock
Analysis: Density Analytical Method: ASTM D854-92 Prep Method: N/A
QC Batch: 129013 Date Analyzed: 2016-03-23 Analyzed By: CF
Prep Batch: 109263 Sample Preparation: Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Density 1 1.16 g/ml 1 0.00

Sample: 414779 - Brine Water

Laboratory: Lubbock
Analysis: Na, Dissolved Analytical Method: S 6010C Prep Method: S 3005A
QC Batch: 128362 Date Analyzed: 2016-02-22 Analyzed By: RR
Prep Batch: 108686 Sample Preparation: 2016-02-22 Prepared By: RR

RL
Parameter Flag Cert Result Units Dilution RL
Dissolved Sodium 2,3,4,5 106000 mg/L 1000 1.00
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Sample: 414779 - Brine Water

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 129028 Date Analyzed: 2016-03-23 Analyzed By: LQ
Prep Batch: 109282 Sample Preparation: 2016-03-23 Prepared By: LQ

RL
Parameter Flag Cert Result Units Dilution RL
pH 1,2,4,5 6.91 s.u. 1 2.00

Sample: 414779 - Brine Water

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 129044 Date Analyzed: 2016-03-23 Analyzed By: LQ
Prep Batch: 109281 Sample Preparation: 2016-03-23 Prepared By: LQ

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1,2,3,4,5 263000 mg/L 2000 2.50
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Method Blanks

Method Blank (1) QC Batch: 128362

QC Batch: 128362 Date Analyzed: 2016-02-22 Analyzed By: RR
Prep Batch: 108686 QC Preparation: 2016-02-22 Prepared By: PM

MDL
Parameter Flag Cert Result Units RL
Dissolved Sodium 2,3,4,5 <0.0197 mg/L 1

Method Blank (1) QC Batch: 128394

QC Batch: 128394 Date Analyzed: 2016-02-23 Analyzed By: CF
Prep Batch: 108721 QC Preparation: 2016-02-23 Prepared By: CF

MDL
Parameter Flag Cert Result Units RL
Density 0.988 g/ml

Method Blank (1) QC Batch: 128419

QC Batch: 128419 Date Analyzed: 2016-02-23 Analyzed By: RL
Prep Batch: 108743 QC Preparation: 2016-02-23 Prepared By: RL

MDL
Parameter Flag Cert Result Units RL
Chloride 1,2,3,4,5 <0.323 mg/L 2.5

Method Blank (1) QC Batch: 128463

QC Batch: 128463 Date Analyzed: 2016-02-23 Analyzed By: LQ
Prep Batch: 108734 QC Preparation: 2016-02-23 Prepared By: LQ
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MDL
Parameter Flag Cert Result Units RL
Total Dissolved Solids 1,2,3,4,5 <25.0 mg/L 2.5

Method Blank (1) QC Batch: 129013

QC Batch: 129013 Date Analyzed: 2016-03-23 Analyzed By: CF
Prep Batch: 109263 QC Preparation: 2016-03-23 Prepared By: CF

MDL
Parameter Flag Cert Result Units RL
Density 0.979 g/ml

Method Blank (1) QC Batch: 129044

QC Batch: 129044 Date Analyzed: 2016-03-23 Analyzed By: LQ
Prep Batch: 109281 QC Preparation: 2016-03-23 Prepared By: LQ

MDL
Parameter Flag Cert Result Units RL
Total Dissolved Solids 1,2,3,4,5 <25.0 mg/L 2.5

Method Blank (1) QC Batch: 129049

QC Batch: 129049 Date Analyzed: 2016-03-23 Analyzed By: RL
Prep Batch: 109290 QC Preparation: 2016-03-23 Prepared By: RL

MDL
Parameter Flag Cert Result Units RL
Chloride 1,2,3,4,5 <0.323 mg/L 2.5
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Duplicates

Duplicates (1) Duplicated Sample: 414780

QC Batch: 128366 Date Analyzed: 2016-02-22 Analyzed By: LQ
Prep Batch: 108694 QC Preparation: 2016-02-22 Prepared By: LQ

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
pH 1,2,4,5 7.91 7.93 s.u. 1 0 20

Duplicates (1) Duplicated Sample: 414780

QC Batch: 128394 Date Analyzed: 2016-02-23 Analyzed By: CF
Prep Batch: 108721 QC Preparation: 2016-02-23 Prepared By: CF

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Density 0.968 0.985 g/ml 1 2 20

Duplicates (1) Duplicated Sample: 414786

QC Batch: 128463 Date Analyzed: 2016-02-23 Analyzed By: LQ
Prep Batch: 108734 QC Preparation: 2016-02-23 Prepared By: LQ

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Total Dissolved Solids 1,2,3,4,5 1090 1120 mg/L 20 3 10

Duplicates (1) Duplicated Sample: 414781

QC Batch: 129013 Date Analyzed: 2016-03-23 Analyzed By: CF
Prep Batch: 109263 QC Preparation: 2016-03-23 Prepared By: CF
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Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Density 2 0.978 0.996 g/ml 1 2 20

Duplicates (1) Duplicated Sample: 416191

QC Batch: 129028 Date Analyzed: 2016-03-23 Analyzed By: LQ
Prep Batch: 109282 QC Preparation: 2016-03-23 Prepared By: LQ

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
pH 1,2,4,5 7.18 7.18 s.u. 1 4 20

Duplicates (1) Duplicated Sample: 416188

QC Batch: 129044 Date Analyzed: 2016-03-23 Analyzed By: LQ
Prep Batch: 109281 QC Preparation: 2016-03-23 Prepared By: LQ

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Total Dissolved Solids 1,2,3,4,5 4630 4670 mg/L 50 1 10
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Laboratory Control Spikes

Laboratory Control Spike (LCS-1)

QC Batch: 128362 Date Analyzed: 2016-02-22 Analyzed By: RR
Prep Batch: 108686 QC Preparation: 2016-02-22 Prepared By: PM

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium 2,3,4,5 55.1 mg/L 1 52.5 <0.0197 105 85 - 115

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium 2,3,4,5 52.7 mg/L 1 52.5 <0.0197 100 85 - 115 4 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 128419 Date Analyzed: 2016-02-23 Analyzed By: RL
Prep Batch: 108743 QC Preparation: 2016-02-23 Prepared By: RL

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,5 25.8 mg/L 1 25.0 <0.323 103 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,5 25.7 mg/L 1 25.0 <0.323 103 90 - 110 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 128463 Date Analyzed: 2016-02-23 Analyzed By: LQ
Prep Batch: 108734 QC Preparation: 2016-02-23 Prepared By: LQ
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LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Total Dissolved Solids 1,2,3,4,5 1010 mg/L 10 1000 <25.0 101 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Total Dissolved Solids 1,2,3,4,5 1010 mg/L 10 1000 <25.0 101 90 - 110 0 10

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 129044 Date Analyzed: 2016-03-23 Analyzed By: LQ
Prep Batch: 109281 QC Preparation: 2016-03-23 Prepared By: LQ

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Total Dissolved Solids 1,2,3,4,5 995 mg/L 10 1000 <25.0 100 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Total Dissolved Solids 1,2,3,4,5 1020 mg/L 10 1000 <25.0 102 90 - 110 2 10

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 129049 Date Analyzed: 2016-03-23 Analyzed By: RL
Prep Batch: 109290 QC Preparation: 2016-03-23 Prepared By: RL

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,5 24.3 mg/L 1 25.0 <0.323 97 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,5 24.2 mg/L 1 25.0 <0.323 97 90 - 110 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Matrix Spikes

Matrix Spike (MS-1) Spiked Sample: 414212

QC Batch: 128362 Date Analyzed: 2016-02-22 Analyzed By: RR
Prep Batch: 108686 QC Preparation: 2016-02-22 Prepared By: PM

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium 2,3,4,5 491 mg/L 1 500 2.44 98 75 - 125

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium 2,3,4,5 500 mg/L 1 500 2.44 100 75 - 125 2 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 414780

QC Batch: 128419 Date Analyzed: 2016-02-23 Analyzed By: RL
Prep Batch: 108743 QC Preparation: 2016-02-23 Prepared By: RL

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,5 340 mg/L 10 250 76.6 105 80 - 120

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,5 333 mg/L 10 250 76.6 102 80 - 120 2 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 416184

QC Batch: 129049 Date Analyzed: 2016-03-23 Analyzed By: RL
Prep Batch: 109290 QC Preparation: 2016-03-23 Prepared By: RL



Report Date: March 24, 2016 Work Order: 16022210 Page Number: 16 of 20
Brine Well Brine Well Buckeye New Mexico

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,5 3570 mg/L 100 2500 1100 99 80 - 120

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,5 3540 mg/L 100 2500 1100 98 80 - 120 1 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Calibration Standards

Standard (ICV-1)

QC Batch: 128362 Date Analyzed: 2016-02-22 Analyzed By: RR

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 2,3,4,5 mg/L 26.0 24.9 96 90 - 110 2016-02-22

Standard (CCV-1)

QC Batch: 128362 Date Analyzed: 2016-02-22 Analyzed By: RR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 2,3,4,5 mg/L 26.0 25.3 97 90 - 110 2016-02-22

Standard (CCV-1)

QC Batch: 128366 Date Analyzed: 2016-02-22 Analyzed By: LQ

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
pH 1,2,4,5 s.u. 7.00 7.00 100 98.6 - 101.4 2016-02-22

Standard (CCV-1)

QC Batch: 128419 Date Analyzed: 2016-02-23 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,5 mg/L 25.0 25.7 103 90 - 110 2016-02-23
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Standard (CCV-2)

QC Batch: 128419 Date Analyzed: 2016-02-23 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,5 mg/L 25.0 25.9 104 90 - 110 2016-02-23

Standard (CCV-1)

QC Batch: 129028 Date Analyzed: 2016-03-23 Analyzed By: LQ

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
pH 1,2,4,5 s.u. 7.00 7.03 100 98.6 - 101.4 2016-03-23

Standard (CCV-1)

QC Batch: 129049 Date Analyzed: 2016-03-23 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,5 mg/L 25.0 24.4 98 90 - 110 2016-03-23

Standard (CCV-2)

QC Batch: 129049 Date Analyzed: 2016-03-23 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,5 mg/L 25.0 24.4 98 90 - 110 2016-03-23
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Appendix

Report Definitions

Name Definition
MDL Method Detection Limit
MQL Minimum Quantitation Limit
SDL Sample Detection Limit

Laboratory Certifications

Certifying Certification Laboratory
C Authority Number Location
- NCTRCA WFWB384444Y0909 TraceAnalysis
- DBE VN 20657 TraceAnalysis
- HUB 1752439743100-86536 TraceAnalysis
- WBE 237019 TraceAnalysis
1 L-A-B L2418 Lubbock
2 Kansas Kansas E-10317 Lubbock
3 LELAP LELAP-02003 Lubbock
4 NELAP T104704219-15-11 Lubbock
5 2015-066 Lubbock

Standard Flags

F Description
B Analyte detected in the corresponding method blank above the method detection

limit
H Analyzed out of hold time
J Estimated concentration

Jb The analyte is positively identified and the value is approximated between the SDL
and MQL. Sample contains less then ten times the concentration found in the
method blank. The result should be considered non-detect to the SDL.

Je Estimated concentration exceeding calibration range.
MI1 Split peak or shoulder peak
MI2 Instrument software did not integrate
MI3 Instrument software misidentified the peak
MI4 Instrument software integrated improperly
MI5 Baseline correction
Qc Calibration check outside of laboratory limits.
Qr RPD outside of laboratory limits
Qs Spike recovery outside of laboratory limits.
Qsr Surrogate recovery outside of laboratory limits.
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F Description
U The analyte is not detected above the SDL

Result Comments

1 Analyzed out of hold time.
2 Analyzed out of hold time.

Attachments

The scanned attachments will follow this page.
Please note, each attachment may consist of more than one page.





Report Date: March 24, 2016 Work Order: 16022210 Page Number: 1 of 2

Summary Report
(Corrected Report)

Lester Waynce Price Jr.
Price LLC
312 Encantado Ridge Ct. NE
Rio Rancho, NM 87124

Report Date: March 24, 2016

Work Order: 16022210

Project Location: Buckeye New Mexico
Project Name: Brine Well

Report Corrections (Work Order 16022210)

• 3/24/16: Added Chloride, pH, TDS and Density to sample 414779.

Date Time Date
Sample Description Matrix Taken Taken Received
414778 Fresh Water water 2016-02-17 14:25 2016-02-18
414779 Brine Water water 2016-02-17 14:30 2016-02-18

Sample: 414778 - Fresh Water

Param Flag Result Units RL
Chloride 1820 mg/L 2.5
Density 0.980 g/ml
pH 7.81 s.u. 2
Total Dissolved Solids 3240 mg/L 2.5

Sample: 414779 - Brine Water

Param Flag Result Units RL
Chloride H 149000 mg/L 2.5
Density 1 1.16 g/ml
Dissolved Sodium 106000 mg/L 1
pH 6.91 s.u. 2

continued . . .

1Analyzed out of hold time.

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296
This is only a summary. Please, refer to the complete report package for quality control data.
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sample 414779 continued . . .

Param Flag Result Units RL
Total Dissolved Solids 263000 mg/L 2.5

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296
This is only a summary. Please, refer to the complete report package for quality control data.



Certifications
WBE HUB NCTRCA DBE NELAP DoD LELAP Kansas Oklahoma ISO 17025

Analytical and Quality Control Report

Lester Waynce Price Jr.
Price LLC
312 Encantado Ridge Ct. NE
Rio Rancho, NM, 87124

Report Date: May 17, 2016

Work Order: 16042902

Project Location: Buckeye NM & Tatum
Project Name: Gandy Brine/Fresh Well
Project Number: BW-4 & BW-22

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TraceAnalysis, Inc.
Date Time Date

Sample Description Matrix Taken Taken Received
418340 BW-4 Fresh Water-B water 2016-04-28 13:10 2016-04-28
418341 BW-4 Brine Water-B water 2016-04-28 13:20 2016-04-28
418342 BW-22 Fresh Water-T water 2016-04-28 12:30 2016-04-28
418343 BW-22 Brine Water-T water 2016-04-28 12:20 2016-04-28

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

TraceAnalysis, Inc. uses the attached chain of custody (COC) as the laboratory check-in documentation which includes
sample receipt, temperature, sample preservation method and condition, collection date and time, testing requested, company,
sampler, contacts and any special remarks.

This report consists of a total of 17 pages and shall not be reproduced except in its entirety, without written approval of
TraceAnalysis, Inc.



Dr. Blair Leftwich, Director
James Taylor, Assistant Director

Johnny Grindstaff, Operations Manager
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Case Narrative

Samples for project Gandy Brine/Fresh Well were received by TraceAnalysis, Inc. on 2016-04-28 and assigned to work order
16042902. Samples for work order 16042902 were received intact at a temperature of 3.0 C.

Samples were analyzed for the following tests using their respective methods.

Prep Prep QC Analysis
Test Method Batch Date Batch Date
Chloride (IC) E 300.0 110129 2016-05-06 at 10:00 129998 2016-05-06 at 10:30
Na, Dissolved S 6010C 110161 2016-05-11 at 14:09 130128 2016-05-17 at 11:53
pH SM 4500-H+ 109974 2016-04-29 at 15:30 129815 2016-04-29 at 15:30
TDS SM 2540C 109973 2016-04-29 at 15:16 129873 2016-04-29 at 16:15

Results for these samples are reported on a wet weight basis unless data package indicates otherwise.

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS
and MSD will indicate if a site specific matrix problem is occurring, however, it may not pertain to the samples for work order
16042902 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with
each preparation batch to ensure data integrity.

All other exceptions associated with this report have been footnoted on the appropriate analytical page to assist in general
data comprehension. Please contact the laboratory directly if there are any questions regarding this project.

Page 4 of 17
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Analytical Report

Sample: 418340 - BW-4 Fresh Water-B

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 129998 Date Analyzed: 2016-05-06 Analyzed By: RL
Prep Batch: 110129 Sample Preparation: 2016-05-06 Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1,2,3,4,6 250 mg/L 10 2.50

Sample: 418340 - BW-4 Fresh Water-B

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 129815 Date Analyzed: 2016-04-29 Analyzed By: LQ
Prep Batch: 109974 Sample Preparation: 2016-04-29 Prepared By: LQ

RL
Parameter Flag Cert Result Units Dilution RL
pH 1,2,4,6 7.76 s.u. 1 2.00

Sample: 418340 - BW-4 Fresh Water-B

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 129873 Date Analyzed: 2016-04-29 Analyzed By: LQ
Prep Batch: 109973 Sample Preparation: 2016-04-29 Prepared By: LQ

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1,2,3,4,6 678 mg/L 20 2.50
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Sample: 418341 - BW-4 Brine Water-B

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 129998 Date Analyzed: 2016-05-06 Analyzed By: RL
Prep Batch: 110129 Sample Preparation: 2016-05-06 Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1,2,3,4,6 149000 mg/L 5000 2.50

Sample: 418341 - BW-4 Brine Water-B

Laboratory: Lubbock
Analysis: Na, Dissolved Analytical Method: S 6010C Prep Method: S 3005A
QC Batch: 130128 Date Analyzed: 2016-05-17 Analyzed By: RR
Prep Batch: 110161 Sample Preparation: 2016-05-11 Prepared By: RR

RL
Parameter Flag Cert Result Units Dilution RL
Dissolved Sodium 2,3,4,6 91000 mg/L 1100 1.00

Sample: 418341 - BW-4 Brine Water-B

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 129815 Date Analyzed: 2016-04-29 Analyzed By: LQ
Prep Batch: 109974 Sample Preparation: 2016-04-29 Prepared By: LQ

RL
Parameter Flag Cert Result Units Dilution RL
pH 1,2,4,6 6.92 s.u. 1 2.00

Sample: 418341 - BW-4 Brine Water-B

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 129873 Date Analyzed: 2016-04-29 Analyzed By: LQ
Prep Batch: 109973 Sample Preparation: 2016-04-29 Prepared By: LQ

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1,2,3,4,6 240000 mg/L 2000 2.50
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Sample: 418342 - BW-22 Fresh Water-T

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 129998 Date Analyzed: 2016-05-06 Analyzed By: RL
Prep Batch: 110129 Sample Preparation: 2016-05-06 Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1,2,3,4,6 79.4 mg/L 10 2.50

Sample: 418342 - BW-22 Fresh Water-T

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 129815 Date Analyzed: 2016-04-29 Analyzed By: LQ
Prep Batch: 109974 Sample Preparation: 2016-04-29 Prepared By: LQ

RL
Parameter Flag Cert Result Units Dilution RL
pH 1,2,4,6 7.85 s.u. 1 2.00

Sample: 418342 - BW-22 Fresh Water-T

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 129873 Date Analyzed: 2016-04-29 Analyzed By: LQ
Prep Batch: 109973 Sample Preparation: 2016-04-29 Prepared By: LQ

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1,2,3,4,6 670 mg/L 20 2.50

Sample: 418343 - BW-22 Brine Water-T

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 129998 Date Analyzed: 2016-05-06 Analyzed By: RL
Prep Batch: 110129 Sample Preparation: 2016-05-06 Prepared By: RL

continued . . .
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sample 418343 continued . . .

RL
Parameter Flag Cert Result Units Dilution RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1,2,3,4,6 11500 mg/L 1000 2.50

Sample: 418343 - BW-22 Brine Water-T

Laboratory: Lubbock
Analysis: Na, Dissolved Analytical Method: S 6010C Prep Method: S 3005A
QC Batch: 130128 Date Analyzed: 2016-05-17 Analyzed By: RR
Prep Batch: 110161 Sample Preparation: 2016-05-11 Prepared By: RR

RL
Parameter Flag Cert Result Units Dilution RL
Dissolved Sodium 2,3,4,6 5960 mg/L 1 1.00

Sample: 418343 - BW-22 Brine Water-T

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 129815 Date Analyzed: 2016-04-29 Analyzed By: LQ
Prep Batch: 109974 Sample Preparation: 2016-04-29 Prepared By: LQ

RL
Parameter Flag Cert Result Units Dilution RL
pH 1,2,4,6 7.44 s.u. 1 2.00

Sample: 418343 - BW-22 Brine Water-T

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 129873 Date Analyzed: 2016-04-29 Analyzed By: LQ
Prep Batch: 109973 Sample Preparation: 2016-04-29 Prepared By: LQ

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1,2,3,4,6 20700 mg/L 1000 2.50
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Method Blanks

Method Blank (1) QC Batch: 129873

QC Batch: 129873 Date Analyzed: 2016-04-29 Analyzed By: LQ
Prep Batch: 109973 QC Preparation: 2016-04-29 Prepared By: LQ

MDL
Parameter Flag Cert Result Units RL
Total Dissolved Solids 1,2,3,4,6 <25.0 mg/L 2.5

Method Blank (1) QC Batch: 129998

QC Batch: 129998 Date Analyzed: 2016-05-06 Analyzed By: RL
Prep Batch: 110129 QC Preparation: 2016-05-06 Prepared By: RL

MDL
Parameter Flag Cert Result Units RL
Chloride 1,2,3,4,6 <0.297 mg/L 2.5

Method Blank (1) QC Batch: 130128

QC Batch: 130128 Date Analyzed: 2016-05-17 Analyzed By: RR
Prep Batch: 110161 QC Preparation: 2016-05-11 Prepared By: PM

MDL
Parameter Flag Cert Result Units RL
Dissolved Sodium 2,3,4,6 <0.0197 mg/L 1
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Duplicates

Duplicates (1) Duplicated Sample: 418343

QC Batch: 129815 Date Analyzed: 2016-04-29 Analyzed By: LQ
Prep Batch: 109974 QC Preparation: 2016-04-29 Prepared By: LQ

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
pH 1,2,4,6 7.41 7.44 s.u. 1 0 20

Duplicates (1) Duplicated Sample: 418110

QC Batch: 129873 Date Analyzed: 2016-04-29 Analyzed By: LQ
Prep Batch: 109973 QC Preparation: 2016-04-29 Prepared By: LQ

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Total Dissolved Solids 1,2,3,4,6 1660 1670 mg/L 20 1 10
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Laboratory Control Spikes

Laboratory Control Spike (LCS-1)

QC Batch: 129873 Date Analyzed: 2016-04-29 Analyzed By: LQ
Prep Batch: 109973 QC Preparation: 2016-04-29 Prepared By: LQ

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Total Dissolved Solids 1,2,3,4,6 922 mg/L 10 1000 <25.0 92 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Total Dissolved Solids 1,2,3,4,6 983 mg/L 10 1000 <25.0 98 90 - 110 6 10

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 129998 Date Analyzed: 2016-05-06 Analyzed By: RL
Prep Batch: 110129 QC Preparation: 2016-05-06 Prepared By: RL

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,6 26.8 mg/L 1 25.0 <0.297 107 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,6 25.3 mg/L 1 25.0 <0.297 101 90 - 110 6 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 130128 Date Analyzed: 2016-05-17 Analyzed By: RR
Prep Batch: 110161 QC Preparation: 2016-05-11 Prepared By: PM
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LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium 2,3,4,6 53.4 mg/L 1 52.5 <0.0197 102 85 - 115

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium 2,3,4,6 54.7 mg/L 1 52.5 <0.0197 104 85 - 115 2 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Matrix Spikes

Matrix Spike (MS-1) Spiked Sample: 418342

QC Batch: 129998 Date Analyzed: 2016-05-06 Analyzed By: RL
Prep Batch: 110129 QC Preparation: 2016-05-06 Prepared By: RL

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,6 334 mg/L 10 250 79.4 102 80 - 120

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,6 333 mg/L 10 250 79.4 101 80 - 120 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 418341

QC Batch: 130128 Date Analyzed: 2016-05-17 Analyzed By: RR
Prep Batch: 110161 QC Preparation: 2016-05-11 Prepared By: PM

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium 2,3,4,6 91500 mg/L 1 525 91000 95 75 - 125

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium 2,3,4,6 91500 mg/L 1 525 91000 95 75 - 125 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Calibration Standards

Standard (CCV-1)

QC Batch: 129815 Date Analyzed: 2016-04-29 Analyzed By: LQ

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
pH 1,2,4,6 s.u. 7.00 7.02 100 98.6 - 101.4 2016-04-29

Standard (CCV-1)

QC Batch: 129998 Date Analyzed: 2016-05-06 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,6 mg/L 25.0 25.4 102 90 - 110 2016-05-06

Standard (CCV-2)

QC Batch: 129998 Date Analyzed: 2016-05-06 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,6 mg/L 25.0 25.5 102 90 - 110 2016-05-06

Standard (ICV-1)

QC Batch: 130128 Date Analyzed: 2016-05-17 Analyzed By: RR

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 2,3,4,6 mg/L 26.0 25.1 96 90 - 110 2016-05-17
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Standard (CCV-1)

QC Batch: 130128 Date Analyzed: 2016-05-17 Analyzed By: RR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 2,3,4,6 mg/L 26.0 27.0 104 90 - 110 2016-05-17
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Appendix

Report Definitions

Name Definition
MDL Method Detection Limit
MQL Minimum Quantitation Limit
SDL Sample Detection Limit

Laboratory Certifications

Certifying Certification Laboratory
C Authority Number Location
- NCTRCA WFWB384444Y0909 TraceAnalysis
- DBE VN 20657 TraceAnalysis
- HUB 1752439743100-86536 TraceAnalysis
- WBE 237019 TraceAnalysis
1 L-A-B L2418 Lubbock
2 Kansas Kansas E-10317 Lubbock
3 LELAP LELAP-02003 Lubbock
4 NELAP T104704219-16-12 Lubbock
5 NELAP T104704392-14-8 Midland
6 2015-066 Lubbock

Standard Flags

F Description
B Analyte detected in the corresponding method blank above the method detection

limit
H Analyzed out of hold time
J Estimated concentration

Jb The analyte is positively identified and the value is approximated between the SDL
and MQL. Sample contains less then ten times the concentration found in the
method blank. The result should be considered non-detect to the SDL.

Je Estimated concentration exceeding calibration range.
MI1 Split peak or shoulder peak
MI2 Instrument software did not integrate
MI3 Instrument software misidentified the peak
MI4 Instrument software integrated improperly
MI5 Baseline correction
Qc Calibration check outside of laboratory limits.
Qr RPD outside of laboratory limits
Qs Spike recovery outside of laboratory limits.



Report Date: May 17, 2016 Work Order: 16042902 Page Number: 17 of 17
BW-4 & BW-22 Gandy Brine/Fresh Well Buckeye NM & Tatum

F Description
Qsr Surrogate recovery outside of laboratory limits.
U The analyte is not detected above the SDL

Attachments

The scanned attachments will follow this page.
Please note, each attachment may consist of more than one page.
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Summary Report

Lester Waynce Price Jr.
Price LLC
312 Encantado Ridge Ct. NE
Rio Rancho, NM 87124

Report Date: May 17, 2016

Work Order: 16042902

Project Location: Buckeye NM & Tatum
Project Name: Gandy Brine/Fresh Well
Project Number: BW-4 & BW-22

Date Time Date
Sample Description Matrix Taken Taken Received
418340 BW-4 Fresh Water-B water 2016-04-28 13:10 2016-04-28
418341 BW-4 Brine Water-B water 2016-04-28 13:20 2016-04-28
418342 BW-22 Fresh Water-T water 2016-04-28 12:30 2016-04-28
418343 BW-22 Brine Water-T water 2016-04-28 12:20 2016-04-28

Sample: 418340 - BW-4 Fresh Water-B

Param Flag Result Units RL
Chloride 250 mg/L 2.5
pH 7.76 s.u. 2
Total Dissolved Solids 678 mg/L 2.5

Sample: 418341 - BW-4 Brine Water-B

Param Flag Result Units RL
Chloride 149000 mg/L 2.5
Dissolved Sodium 91000 mg/L 1
pH 6.92 s.u. 2
Total Dissolved Solids 240000 mg/L 2.5

Sample: 418342 - BW-22 Fresh Water-T
continued . . .

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296
This is only a summary. Please, refer to the complete report package for quality control data.
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sample 418342 continued . . .

Param Flag Result Units RL

Param Flag Result Units RL
Chloride 79.4 mg/L 2.5
pH 7.85 s.u. 2
Total Dissolved Solids 670 mg/L 2.5

Sample: 418343 - BW-22 Brine Water-T

Param Flag Result Units RL
Chloride 11500 mg/L 2.5
Dissolved Sodium 5960 mg/L 1
pH 7.44 s.u. 2
Total Dissolved Solids 20700 mg/L 2.5

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296
This is only a summary. Please, refer to the complete report package for quality control data.



August 17, 2016

Wasserhund Inc
Wayne Price

Dear Wayne Price:

RE: Brine Wells OrderNo.: 1608238

FAX
TEL: (505) 715-2809

PO Box 2140
Lovington, NM 88260

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 4 sample(s) on 8/2/2016 for the 
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites.  In order to 
properly interpret your results it is imperative that you review this report in its entirety.  
See the sample checklist and/or the Chain of Custody for information regarding the 
sample receipt temperature and preservation.  Data qualifiers or a narrative will be 
provided if the sample analysis or analytical quality control parameters require a flag.  
When necessary, data qualifers are provided on both the sample analysis report and the 
QC summary report, both sections should be reviewed.  All samples are reported, as 
received, unless otherwise indicated.  Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109



Project: Brine Wells
Client Sample ID: Buckeye-Fresh

Collection Date: 7/30/2016 2:30:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1608238-001

Date Reported: 8/17/2016

Analytical Report
Lab Order 1608238

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/2/2016 10:00:00 AM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 8/8/2016 2:53:00 PM0 10.9968 R36304

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 8/4/2016 9:39:15 PM10 mg/L 20240 A36247

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 8/9/2016 8:31:00 AM20.0 mg/L 1676 26813

SM4500-H+B: PH Analyst: JRR
pH H 8/4/2016 5:40:31 PM1.68 pH units 17.81 R36251

Qualifiers:   

Page 1 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Brine Wells
Client Sample ID: Buckeye-Brine

Collection Date: 7/30/2016 2:40:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1608238-002

Date Reported: 8/17/2016

Analytical Report
Lab Order 1608238

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/2/2016 10:00:00 AM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 8/8/2016 2:53:00 PM0 11.208 R36304

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride * 8/5/2016 11:38:44 PM5000 mg/L 1E190000 R36295

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 8/9/2016 8:31:00 AM2000 mg/L 1353000 26813

SM4500-H+B: PH Analyst: JRR
pH H 8/4/2016 5:44:48 PM1.68 pH units 16.83 R36251

EPA METHOD 200.7: DISSOLVED METALS Analyst: MED
Sodium 8/6/2016 1:34:14 PM5000 mg/L 5E120000 A36279

Qualifiers:   

Page 2 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Brine Wells
Client Sample ID: Tatum-Fresh

Collection Date: 7/30/2016 3:30:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1608238-003

Date Reported: 8/17/2016

Analytical Report
Lab Order 1608238

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/2/2016 10:00:00 AM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 8/8/2016 2:53:00 PM0 10.9979 R36304

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 8/4/2016 10:28:53 PM10 mg/L 2065 A36247

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 8/9/2016 8:31:00 AM20.0 mg/L 1657 26813

SM4500-H+B: PH Analyst: JRR
pH H 8/4/2016 5:49:03 PM1.68 pH units 17.98 R36251

Qualifiers:   

Page 3 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Brine Wells
Client Sample ID: Tatum-Brine

Collection Date: 7/30/2016 3:40:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1608238-004

Date Reported: 8/17/2016

Analytical Report
Lab Order 1608238

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/2/2016 10:00:00 AM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 8/8/2016 2:53:00 PM0 11.025 R36304

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride * 8/8/2016 8:52:15 PM500 mg/L 1E19000 R36324

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 8/9/2016 8:31:00 AM2000 mg/L 139200 26813

SM4500-H+B: PH Analyst: JRR
pH H 8/4/2016 5:53:12 PM1.68 pH units 16.92 R36251

EPA METHOD 200.7: DISSOLVED METALS Analyst: MED
Sodium 8/6/2016 1:32:30 PM500 mg/L 50011000 A36279

Qualifiers:   

Page 4 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Brine Wells
Client: Wasserhund Inc

17-Aug-16

QC SUMMARY REPORT 1608238WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-A

Batch ID: A36279

Analysis Date: 8/6/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 36279

SeqNo: 1123618

MBLKSampType: TestCode: EPA Method 200.7: Dissolved Metals

Sodium 1.0ND

Sample ID LCS-A

Batch ID: A36279

Analysis Date: 8/6/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 36279

SeqNo: 1123619

LCSSampType: TestCode: EPA Method 200.7: Dissolved Metals

Sodium 50.00 98.8 85 1151.0 049

Sample ID LLLCS-A

Batch ID: A36279

Analysis Date: 8/6/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: BatchQC RunNo: 36279

SeqNo: 1123620

LCSLLSampType: TestCode: EPA Method 200.7: Dissolved Metals

Sodium 0.5000 110 50 1501.0 0ND

Sample ID 1608238-002BMS

Batch ID: A36279

Analysis Date: 8/6/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Buckeye-Brine RunNo: 36279

SeqNo: 1123666

MSSampType: TestCode: EPA Method 200.7: Dissolved Metals

Sodium 250000 98.2 70 1305000 116100360000

Sample ID 1608238-002BMSD

Batch ID: A36279

Analysis Date: 8/6/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Buckeye-Brine RunNo: 36279

SeqNo: 1123667

MSDSampType: TestCode: EPA Method 200.7: Dissolved Metals

Sodium 250000 100 70 130 205000 116100 1.37370000

Qualifiers:   

Page 5 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Brine Wells
Client: Wasserhund Inc

17-Aug-16

QC SUMMARY REPORT 1608238WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: A36247

Analysis Date: 8/4/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 36247

SeqNo: 1122810

MBLKSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: A36247

Analysis Date: 8/4/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 36247

SeqNo: 1122811

LCSSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 92.4 90 1100.50 04.6

Sample ID MB

Batch ID: R36295

Analysis Date: 8/5/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 36295

SeqNo: 1124287

MBLKSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: R36295

Analysis Date: 8/5/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 36295

SeqNo: 1124288

LCSSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 97.7 90 1100.50 04.9

Sample ID MB

Batch ID: R36324

Analysis Date: 8/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 36324

SeqNo: 1125092

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: R36324

Analysis Date: 8/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 36324

SeqNo: 1125093

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 94.9 90 1100.50 04.7

Qualifiers:   

Page 6 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Brine Wells
Client: Wasserhund Inc

17-Aug-16

QC SUMMARY REPORT 1608238WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608238-003ADUP

Batch ID: R36304

Analysis Date: 8/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units:

PQL

Client ID: Tatum-Fresh RunNo: 36304

SeqNo: 1124614

DUPSampType: TestCode: Specific Gravity

Specific Gravity 200 0.1600.9963

Qualifiers:   

Page 7 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Brine Wells
Client: Wasserhund Inc

17-Aug-16

QC SUMMARY REPORT 1608238WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26813
Batch ID: 26813

Analysis Date: 8/9/2016Prep Date: 8/5/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 36311
SeqNo: 1124795

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-26813
Batch ID: 26813

Analysis Date: 8/9/2016Prep Date: 8/5/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 36311
SeqNo: 1124796

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 99.7 80 12020.0 0997

Qualifiers:   

Page 8 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 







November 29, 2016

Wasserhund Inc
Wayne Price

Dear Wayne Price:

RE: BW-04 Buckeye BW-22 Tatum OrderNo.: 1610E77

FAX
TEL: (505) 715-2809

PO Box 2140
Lovington, NM 88260

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 4 sample(s) on 10/28/2016 for the 
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites.  In order to 
properly interpret your results it is imperative that you review this report in its entirety.  
See the sample checklist and/or the Chain of Custody for information regarding the 
sample receipt temperature and preservation.  Data qualifiers or a narrative will be 
provided if the sample analysis or analytical quality control parameters require a flag.  
When necessary, data qualifers are provided on both the sample analysis report and the 
QC summary report, both sections should be reviewed.  All samples are reported, as 
received, unless otherwise indicated.  Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109



Project: BW-04 Buckeye BW-22 Tatum
Client Sample ID: Buckeye-Fresh

Collection Date: 10/27/2016 2:50:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1610E77-001

Date Reported: 11/29/2016

Analytical Report
Lab Order 1610E77

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/28/2016 3:04:00 PM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 11/2/2016 2:24:00 PM0 10.9933 R38398

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 10/31/2016 6:58:15 PM50 mg/L 100200 R38358

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 11/7/2016 10:42:00 AM20.0 mg/L 1662 28453

SM4500-H+B: PH Analyst: JRR
pH H 11/2/2016 5:28:48 PM1.68 pH units 18.11 R38415

Qualifiers:   

Page 1 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: BW-04 Buckeye BW-22 Tatum
Client Sample ID: Buckeye-Brine

Collection Date: 10/27/2016 3:00:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1610E77-002

Date Reported: 11/29/2016

Analytical Report
Lab Order 1610E77

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/28/2016 3:04:00 PM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 11/2/2016 2:24:00 PM0 11.171 R38398

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride * 11/3/2016 3:54:43 AM10000 mg/L 2E120000 A38417

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 11/7/2016 10:42:00 AM2000 mg/L 1276000 28453

SM4500-H+B: PH Analyst: JRR
pH H 11/2/2016 5:32:50 PM1.68 pH units 17.05 R38415

EPA METHOD 200.7: METALS Analyst: MED
Sodium 11/8/2016 1:43:33 PM2000 mg/L 2E97000 B38512

Qualifiers:   

Page 2 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: BW-04 Buckeye BW-22 Tatum
Client Sample ID: Tatum-Fresh

Collection Date: 10/27/2016 4:00:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1610E77-003

Date Reported: 11/29/2016

Analytical Report
Lab Order 1610E77

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/28/2016 3:04:00 PM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 11/2/2016 2:24:00 PM0 10.9934 R38398

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 10/31/2016 8:00:19 PM5.0 mg/L 10150 R38358

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 11/7/2016 10:42:00 AM20.0 mg/L 1784 28453

SM4500-H+B: PH Analyst: JRR
pH H 11/2/2016 5:37:16 PM1.68 pH units 18.06 R38415

Qualifiers:   

Page 3 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: BW-04 Buckeye BW-22 Tatum
Client Sample ID: Tatum-Brine

Collection Date: 10/27/2016 4:10:00 PM
Matrix: AQUEOUS

CLIENT: Wasserhund Inc

Lab ID: 1610E77-004

Date Reported: 11/29/2016

Analytical Report
Lab Order 1610E77

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/28/2016 3:04:00 PM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 11/2/2016 2:24:00 PM0 11.026 R38398

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride * 11/3/2016 4:07:08 AM1000 mg/L 2E17000 A38417

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 11/7/2016 10:42:00 AM2000 mg/L 139300 28453

SM4500-H+B: PH Analyst: JRR
pH H 11/2/2016 5:41:30 PM1.68 pH units 17.45 R38415

EPA METHOD 200.7: METALS Analyst: MED
Sodium 11/8/2016 1:45:23 PM200 mg/L 20012000 B38512

Qualifiers:   

Page 4 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: BW-04 Buckeye BW-22 Tatum
Client: Wasserhund Inc

29-Nov-16

QC SUMMARY REPORT 1610E77WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-B

Batch ID: B38512

Analysis Date: 11/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38512

SeqNo: 1203671

MBLKSampType: TestCode: EPA Method 200.7: Metals

Sodium 1.0ND

Sample ID LCS-B

Batch ID: B38512

Analysis Date: 11/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38512

SeqNo: 1203675

LCSSampType: TestCode: EPA Method 200.7: Metals

Sodium 50.00 101 85 1151.0 050

Sample ID LLLCS-B

Batch ID: B38512

Analysis Date: 11/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: BatchQC RunNo: 38512

SeqNo: 1203676

LCSLLSampType: TestCode: EPA Method 200.7: Metals

Sodium 0.5000 95.0 50 1501.0 0ND

Qualifiers:   

Page 5 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: BW-04 Buckeye BW-22 Tatum
Client: Wasserhund Inc

29-Nov-16

QC SUMMARY REPORT 1610E77WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R38358

Analysis Date: 10/31/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38358

SeqNo: 1197702

MBLKSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: R38358

Analysis Date: 10/31/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38358

SeqNo: 1197703

LCSSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 101 90 1100.50 05.1

Sample ID MB

Batch ID: A38417

Analysis Date: 11/3/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38417

SeqNo: 1199971

MBLKSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: A38417

Analysis Date: 11/3/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38417

SeqNo: 1199972

LCSSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 91.1 90 1100.50 04.6

Qualifiers:   

Page 6 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: BW-04 Buckeye BW-22 Tatum
Client: Wasserhund Inc

29-Nov-16

QC SUMMARY REPORT 1610E77WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1610E77-001ADUP

Batch ID: R38398

Analysis Date: 11/2/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units:

PQL

Client ID: Buckeye-Fresh RunNo: 38398

SeqNo: 1199193

DUPSampType: TestCode: Specific Gravity

Specific Gravity 200 0.1110.9922

Qualifiers:   

Page 7 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: BW-04 Buckeye BW-22 Tatum
Client: Wasserhund Inc

29-Nov-16

QC SUMMARY REPORT 1610E77WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-28453
Batch ID: 28453

Analysis Date: 11/7/2016Prep Date: 11/3/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38482
SeqNo: 1201925

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-28453
Batch ID: 28453

Analysis Date: 11/7/2016Prep Date: 11/3/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38482
SeqNo: 1201926

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 102 80 12020.0 01020

Qualifiers:   

Page 8 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 
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Submit 1 Copy To Appropriate District 
Office 
District 1- (575) 393-6161 
1625 N. French Dr., Hobbs, NM 88240 
District II - (575) 748-1283 
811 S. First St., Artesia, NM 88210 
District III-(505) 334-6178 
1000 Rio Brazos Rd., Aztec, NM 87410 
District IV - (505) 476-3460 
1220 S St. Francis Dr., Santa Fe, NM 
87505 

State of New Mexico 
Energy, Minerals and Natural Resources 

OIL CONSERVATION DIVISION 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

SUNDRY NOTICES AND REPORTS ON WELLS 
(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A 
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH 
PROPOSALS.) 
1. Type of Well: Oil Well D Gas Well D Other Brine Well 
2. Name of Operator W 

asserhund, Inc. 
3. Address of Operator 

P.O. Box 2140, Lovington, NM 88260 
4. Well Location 

WELL APINO. 
30-025-26883 

Form C-103 
Revised Jul 18, 2013 

5. Indicate Type of Lease 
STATE FEE D 

6. State Oil & Gas Lease No. 
25-26883 

7. Lease Name or Unit Agreement Name 

Eidson Brine Station, BW-004 

8. Well Number 1 

9. OGRID Number 130851 

10. Pool name or Wildcat 

Unit Letter M : 567.4 feet from the South line and 161.7 feet from the West line ----- ------
Section 31 Township 16S Range 35E NMPM County Lea 

11. Elevation (Show whether DR, RKB, RT, GR, etc.) 

12. Check Appropriate Box to Indicate Nature of Notice, Report or Other Data 

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF: 
PERFORM REMEDIAL WORK O PLUG AND ABANDON 0 REMEDIAL WORK O AL TERI NG CASING 0 
TEMPORARILY ABANDON O CHANGE PLANS 0 COMMENCE DRILLING OPNS.0 PANDA 0 
PULL OR ALTER CASING O MULTIPLE COMPL 0 CASING/CEMENT JOB D 
DOWNHOLE COMMINGLE 0 
CLOSED-LOOP SYSTEM 0 
OTHER: lnte rit Test O OTHER: 0 

13. Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent dates, including estimated date 
of starting any proposed work). SEE RULE 19.15.7.14 NMAC. For Multiple Completions: Attach wellbore diagram of 
proposed completion or recompletion. 

See Attached Chart 

Spud Date: 

Type or print na 
For State Use Only 

Rig Release Date: 

a ion above is true and complete to the best of my knowledge and belief. 

DATE 11/29/16 

PHONE: 575-396-0522 

APPROVED BY: ~] 
Conditions of Approval (if any):· 

~--= TITLE ____________ DATE J-z.-_/'/ I(, 





D & L Meters & Instrument Service, Inc. 

Lovington, NM 88260 
P.O. Box 1621 
Office: (575) 396-3715 
Fax: (575) 396-5812 

Date: Wednesday, November 23, 2016 

Certification of Pressure Recorder Test: 

Company: 
Unit: 

Model: 
Pressure Rating: 

Serial#: 

Gandy 
Gandy#4 
8"PMC 
1,000# 

11218 

Invoice# 

This Pressure Recorder was tested at midrange for accuracy and verified 
within +5% and-5%/or 1,000# pressure element. 



Brine&Well&Maximum&Test&Pressure&Calculator

Provides&an&approximate&estimate&for&Maximum&Test&pressures&allowed&to&prevent&possible&fracking&of&formation.

Inputs&are&for&casing&shoe&depth,&bottom&hole&depth,&and&frac&gradient.

Answers&are&given&when&pressure&testing&using&Fresh&water&or&Brine&water.

Major&assumptions:&&&Frac&Gradient&of&.65&is&used,&casing&is&filled&with&brine&or&fresh&water

BWH04&Wasserhund&Buckeye Note:&&When&brine&well&has&been&operating&in&normal&flow,&then&assume&that&casing&is&filled&with&Brine&Water.

Input&Depth&to&Casing&Shoe 2100 ft Inputs&are&in&Green

Input&Depth&to&Bottom&Hole 2460 ft

Input&Frac/Gradient 0.65 psi/ft

Depth&ft GradientHpsi/ft psig

Tubing&Pressure

Casing&Pressure Casing&Shoe FW 2100 0.433 909

Casing&Shoe BW 2100 0.5 1050

Casing&Shoe Frac 2100 0.65 1365

Bottom&Hole FW 2460 0.433 1065

Bottom&Hole BW 2460 0.5 1230

Bottom&Hole Frac 2460 0.65 1599 Answers&in&Yellow

FW=Fresh&Water Using&BW Using&FW

BW=Brine&Water

Tube/Inj Tubing&Max&Test&Pressure Max&Surface&Pressure&=&Depth&to&Bottom&&*&(Frac&Gradient&HWater&Head&Gradient) 369 psig 534 psig

Casing/Inj Casing&Max&Test&Pressure Max&Surface&Pressure&=&Depth&to&Casing&Shoe&*&(Frac&Gradient&HWater&Head&Gradient) 315 psig 456 psig

Note:&&These&calculations&are&for&static&test&only&and&does&not&take&into&account&dynamic&pressure&drops&in&Tubing&or&Casing.

Tubing&Bottom&Pressure

Cavern&Bottom&Hole&Pressure

Do/Not/Exceed/Tubing/or/Casing/Surface/
Pressures/while/Pumping/or/Testing

2460&[&

2100&[&
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2016 BW-04 AOR Review-- Well Status List
up-dated Feb 26, 2017

Within 1/4 mi AOR Casing Program Cased/Cemented Corrective Action

API# Well Name UL Section Ts Rg Footage
* within 660 ft or 

Critical AOR Checked across salt section Required

0 30-025-26883 Wasserhund Eidson #1 M 31 16s 35e 567 FSL & 162 FWL NA NA NA NA

1 30-025-25146 LimeRock-N Vacumm ABO #1 P 36 16s 34e 460 FSL & 660 FEL yes* yes yes NO-P&A

1 30-025-35678 LimeRock St.VII #7 A 1 17s 34e 660 FNL & 660 FEL yes* yes no

1 30-025-31621 BTA Oil Producers L 31 16s 35e 1980 FSL & 660 FWL Yes* yes yes no

2 2

3 Total # of wells in adjacent quarter-sections
3 Total # of wells in 1/4 mile AOR
3 Total # of wells that are within 660 ft or have become within the Critical AOR of the outside radius of the brine well and casing program will be checked Annually.

Notes:  
*    Means the well is within 660 ft or Critical AOR (1500-1600 ft) of the outside radius of the brine well and casing program will be checked annually.

Re-Completion OCD Approved 
No Action Required
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Appendix “G” 

 

BW-04 Wasserhund Inc. Closure Cost Estimate. 
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Appendix “G” 

 

BW-04 Wasserhund Inc. Closure Cost Estimate. 

 



2016 Annual Report
BW-04 Wasserhund Inc. Closure Cost

CPI

Pulling Unit Rig $25,000 1.03 $25,750

Halliburton Cement Job $8,000.00 1.03 $8,240

Post Subsidance Monitoring 5 years $15,000.00 1.03 $15,450

Tank Removal, Pad Clean-Up $30,000.00 1.03 $30,900

Consulting fees $10,000.00 1.03 $10,300

Total Estimate $88,000 1.03 $90,640





Wasserhund Inc. 

P.O. Box 2140 

575-396-0522 

FAX 575-396-0797 

Lovington, New Mexico 88260 
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Wayne Price-LLC    _______________________ 

 

 
Larry Gandy             _______________________ 

 

 

Jon Gandy               _______________________ 
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Bullet Point 2- Summary of Operations:   
(Permit Condition 2.J.2 Annual Report:  “Summary of Class III well operations for 
the year including a description and reason for any remedial or major work on the 
well with a copy of C-103.”) Permit Expires November 08, 2018. 

D97A:V%B86%0123%@647%B8676%W45%:C%E4XC7%76E6;A4Q%WC7?%C:%B86%O7A:6%W6QQ=%U6:674Q%

8C956?66SA:V%W45%7C9BA:6Q@%S67RC7E6;%4:;%C:F5AB6%B74A:A:V%4:;%A:5S6<BAC:5%W676%

<C:;9<B6;%RC7%4W476:655%CR%B86%>)F13%S67EAB%<C:;ABAC:5=%%Y7*8(#9*(:*';,*0(<'*%,8,)'*

=>+*&##%(/,?*+$<8;&%@,*AB&)*#,%0$'*CDE2F*&)?*&,%$&B*#;('(*$<*$)8BG?,?*:(%*%,:,%,)8,*$)*

!""#$%&'()(!*+,(

(:%012GN%)4556789:;%(:<=%A:5B4QQ6;%4:%49BCE4B6;%O7A:6%;A5S6:5A:V%5@5B6EN%W8A<8%

A:<Q9;6;%76ECB6%49BCE4B6;%OAQQA:V%4:;%B74<?A:V=%%%.86%6Z9ASE6:B%W45%59SSQA6;%O@%

/QCWSCA:B%5@5B6E5%4:;%,7A<6%$$&%S7C[A;6;%5B47BF9S%<C:59QBA:V%567[A<65=%%%Y!""#$%&'()!*(

-./0-(-1-2#3(4&55&$6(-272&/$("./2/-,+(

(:5S6<BAC:5%76[64Q6;%B84B%B86%QC4;A:V%4764%<C:<76B6%59ES%W45%:CB%B65B6;%A:%0123%45%

SQ4::6;=%%%!%B8A7;%S47B@%<C:59QB4:B%WAQQ%5<86;9Q6%4:;%S67RC7E%B86%8@;7C5B4BA<%B65B%4:;%

B86%7659QB5%76SC7B6;%O@%T9:6%12N%012HN%:6\B%4::94Q%76SC7B=%

.86%-&D%86Q;%4%>7A:6%)6QQ%-S674BC7]5%E66BA:VN%A:%^COO5%C:%'6SB6EO67%1HN%0120%BC%

;A5<955%S67EAB%<84:V65=%%.86%EC5B%:CB4OQ6%<84:V6%O@%-&D%W45%B86%76EC[A:V%CR%B86%

4::94Q%S7655976%B65B%76Z9A76E6:BN%4:;%W6:B%BC%4%HF@647%76Z9A76E6:B%4QQCWA:V%B86%

_-S6:FBCF/C7E4BAC:`%B65BN%4:;%4%59<<655R9Q%B65B%W45%S67RC7E6;%A:%'6SB6EO67%CR%012G%

Y&CS@%4BB4<86;%A:%!SS6:;A\%_D`a=%.86%:6\B%5<86;9Q6;%HF@647%B65B%WAQQ%O6%;96%A:%012J=%

.86%O7A:6%W6QQ%W45%;7AQQ6;%A:%2bJ1%4:;%845%O66:%A:%CS674BAC:%RC7%4SS7C\AE4B6Q@%G3%@6475%

4:;%A5%5AB6;%C:%'B4B6%^AV8W4@%1JN%4SS7C\AE4B6Q@%20%EAQ65%5C9B8W65B%CR%$C[A:VBC:N%"L=%

.86%W6QQ%A5%S7C;9<A:V%C9B%CR%B86%'4Q4;C%_'4QB%/C7E4BAC:`%4B%4%;6SB8%CR%4SS7C\AE4B6Q@%

2b11F03I1%R66B%O6QCW%597R4<6=%%

.86%O7A:6%W6QQ%845%O66:%S7C;9<A:V%RC7%4%:9EO67%CR%@6475%4:;%E4@%SC55AOQ@%O6%

<C:5A;676;%4SS7C4<8A:V%4:%_6:;%CR%QAR6`%5<6:47AC%;96%BC%AB5%4V6=%.8A5%5<6:47AC%A5%:CB%;96%

BC%4%54R6B@%45S6<BN%A=6=%<CQQ4S56N%5A:<6%B86%W6QQ%845%S7C;9<6;%C:Q@%4OC9B%C:6F84QR%CR%

:C7E4Q%[CQ9E6%<CES476;%BC%5AEAQ47%W6QQ5%CR%4V6=%%>9QQ6B%SCA:B%21%Y>7A:6%

&4[AB@c'9O5A;6:<6%(:RC7E4BAC:a%O6QCW%;A5<95565%B86%54R6B@%45S6<B5%CR%B8A5%W6QQ%A:%EC76%

;6B4AQ=%%

!5%WAB8%EC5B%O7A:6%W6QQ5%CR%B8A5%4V6N%76S64B6;%76Z9A76;%4::94Q%B65BA:V%W8A<8%RQ6\65%B86%

<4[67:%59SSC7BN%B895%<495A:V%RQ6\976%5B7655%<74<?A:V%4:;%B86%76Z9A76;%76[6756%RQCW%A5596N%

845%<4956;%B8656%CQ;67%W6QQ5%BC%84[6%S76FE4B976%;CW:F8CQ6%S7COQ6E5N%59<8%45%

_5QC9V8A:V`%CR%B86%54QBF4:8@;7AB6%Q4@675%;4E4VA:V%B86%B9OA:V%4:;%E4?A:V%76F6:B7@%

[A7B94QQ@%AESC55AOQ6%4:;%6\B76E6Q@%6\S6:5A[6=%%.8A5%W6QQ%84;%BC%O6%W8ASF5BC<?6;%A:%011J%

A:%C7;67%BC%766:B67%4RB67%4%56[676%;CW:F8CQ6%S7COQ6E=%%
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!%,7CF4<BA[6%W6QQ%_!764%CR%+6[A6W`%845%O66:%<C:;9<B6;%4:;%WAQQ%<C:BA:96%BC%6:5976%B86%

54R6B@%CR%B86%W6QQ%5@5B6EN%A:<Q9;A:V%<4[67:%59O5A;6:<6%EC:ABC7A:V%45%76Z9A76;%C7%

;A76<B6;%O@%-&D=%%%&9776:BQ@N%B8A5%W6QQ%;C65%:CB%84[6%59O5A;6:<6%;6[A<65%A:5B4QQ6;=%

!%@647Q@%<4[AB@%5Ad6%<4Q<9Q4BAC:%4:;%6[4Q94BAC:%CR%B86%Q45B%5C:47%B65B%845%O66:%<C:;9<B6;%

BC%;6B67EA:6%<4[67:%5B4OAQAB@%4:;%A5%;A5<9556;%R97B867%A:%>9QQ6B%,CA:B%21%O6QCW=%%

)8AQ6%B8A5%A5%4:%CQ;67%W6QQN%AB%5BAQQ%845%:CB%764<86;%AB5%S7C;9<BA[6%6:;%CR%QAR6%4:;%A5%

;66E6;%54R6%4:;%A5%4:%6\B76E6Q@%[4Q94OQ6%4556B%RC7%B86%CAQ%4:;%V45%A:;95B7@=%

Bullet Point 3- Production Volumes: 

(Permit condition 2.J.3  “Monthly fluid injection and brine production volume, 
including the cumulative total carried over each year”  

)4556789:;%(:<=%A:5B4QQ6;%4%:6W%54Q65%E6B67A:V%5@5B6E%A:%0123%4:;%A:5B4QQ6;%:6W%RQCW%

E6B675%BC%EC:ABC7%OCB8%W4B67%A:X6<B6;%4:;%O7A:6%S7C;9<6;=%%%

H()';B94*I,&%B9*&)?*J$:,'$0,*K)L,8'$()*&)?*A%(?G8'$()*M(BG0,<-*

.86%EC:B8Q@N%@647Q@%4:;%QAR6BAE6%R7658%W4B67%A:X6<BAC:%4:;%O7A:6%S7C;9<BAC:%[CQ9E65%476%

4BB4<86;%8676A:%RC7%76[A6W=%%.86%BCB4Q%0123%O7A:6%S7C;9<BAC:%[CQ9E6%W45%I10N2bI%OOQ5%

4:;%B86%QAR6BAE6%S7C;9<BAC:%[CQ9E6%A5%JNJJ3NJbH%OOQ5=%

*:<QC56;%A:%!""#$%&'()8*%A5%B86%A:X6<BAC:%4:;%S7C;9<BAC:%4:;%4%<CES47A5C:%<847B%CR%

A:X6<B6;%W4B67%BC%S7C;9<6;%W4B67%WAB8%<CEE6:B5=%

Bullet Point 4- “Injection Pressure Data.” 

(Permit condition 2.J.4 “Injection Pressure Data” 

H&"$0G0*&)?*7/,%&@,*K)L,8'$()*A%,<<G%,-*

.86%E4\AE9E%CS674BA:V%A:X6<BAC:%S7655976%A5%4SS7C\AE4B6Q@%G31%S5AVN%W8A<8%A5%

4SS7C\AE4B6Q@%GH%SC9:;5%O6QCW%B86%76<CEE6:;6;%E4\AE9E%597R4<6%S7655976%CR%GJ1%

S5AVN%9BAQAdA:V%4%=e1%S5AcRB%O7A:6%W6QQ%V74;A6:BN%E645976;%R7CE%B86%BCS%BC%B86%<45A:V%58C6=%%%

.86%4[674V6%A:X6<BAC:%S7655976%45%:CB6;%O@%)4556789:;%(:<=]5%S675C::6Q%A5%

4SS7C\AE4B6Q@%0J1%S5AV=%.8A5%764;A:V%A5%B4?6:%R7CE%4%S7655976%V49V6%EC9:B6;%C:%B86%

S9ES%C9BQ6B=%

!

!
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Bullet Point 5- Chemical Analysis: 

(Permit condition 2.J.5  “A copy of the quarterly chemical analysis shall be 
included with data summary and all QA/QC information.”) 

,Q6456%RA:;%4BB4<86;%A:%!""#$%&'()9*%B86%Q4B65B%<86EA<4Q%4:4Q@5A5%4:;%<84A:FCRF<95BC;@%

CR%B86%O7A:6%4:;%R7658%W4B67%A:X6<BAC:%W4B67%54ESQ65%<CQQ6<B6;%!S7AQ%23N%0123%4:;%

4:4Q@d6;%O@%.74<6%!:4Q@5A5%A:%$9OOC<?N%.6\45=%%.86%54ESQA:V%S7C<655%4:;%Q4OC74BC7@%956;%

<CEEC:%4SS7C[6;%*,!%E6B8C;5%BC%<CQQ6<BN%4:4Q@d6%4:;%76SC7BA:V=%%

.86%A:X6<BAC:%W4B67%W45%<CQQ6<B6;%R7CE%B86%R7658%W4B67%B4:?%QC4;%QA:6%B84B%A5%<C::6<B6;%

;A76<BQ@%BC%B86%R7658%W4B67%5BC74V6%B4:?5=%.86%R7658%W4B67%A5%59SSQA6;%O@%4%R7658FW4B67%

W6QQ%QC<4B6;%X95B%W65B%CR%B86%5AB6=%

.86%O7A:6%W4B67%W45%<CQQ6<B6;%R7CE%B86%O7A:6%W4B67%B4:?%QC4;%QA:6%B84B%A5%<C::6<B6;%

;A76<BQ@%BC%B86%O7A:6%W4B67%5BC74V6%B4:?5=%.8A5%54ESQ6%SCA:B%A5%76S7656:B4BA[6%CR%B86%

O7A:6%W4B67%4B%B86%5B4BAC:=%%%

The analysis revealed that the brine water is predominately sodium chloride with 
a high density of 1.20 specific gravity.  This analysis is very representative of 
Salado “Salt” formation waters found in the area.  During the year, it appeared 
the weight of the brine ranged from 1.2 SG down to 1.12 SG, and averaged 1.17 
SG for the year equating to 9.75 lbs/gal, which is normally acceptable to 
Wasserhund customers. Wasserhund is in the process of double-checking the 
reason for the lighter weight product noticed at the end of the year. 

Bullet Point 6- Mechanical Integrity: 

(Permit condition 2.J.6 “Copy of any mechanical integrity test chart, including the 
type of test, i.e., duration, gauge pressure, etc;”) 

A Mechanical Integrity Test (MIT) was successfully ran and passed on 
September 09, 2013. The next scheduled MIT will occur in 2018 as approved by 
OCD. 

Please find in Appendix “D” a copy of the test chart and meter calibration 
record.  

Bullet Point 7- Deviations from Normal Production Methods: 

(Permit condition 2.J.7 “Brief explanation describing deviations from normal 
operations.”) 

(:%011J%BWC%-&D%S67EABB6;%O7A:6%W6QQ5%<CQQ4S56;=%%!5%4%7659QB%CR%B8C56%A:<A;6:B5N%B86%

-&D%A5596;%4%B6ESC747@%EC74BC7A9E%C:%:6W%O7A:6%W6QQ%S67EAB5=%%D97A:V%B86%EC74BC7A9E%

-&D%R4<AQAB4B6;%4%WC7?%V7C9S%BC%;6B67EA:6%4%S7CS67%S4B8%RC7W47;%RC7%<9776:B%4:;%:6W%

O7A:6%W6QQ%CS674BAC:5=%%%



 5 

!5%4%7659QB%CR%B8C56%S7C<66;A:V5N%-&D%A5596;%A:5B79<BAC:5%BC%CS674BC75%BC%<84:V6%-&D]5%

S76[AC95%76Z9A76E6:B%CR%A:X6<BA:V%R7658%W4B67%;CW:%B86%4::94Q5%4:;%S7C;9<A:V%O7A:6%9S%

B86%B9OA:V%YA=6%76[6756FRQCWaf%BC%A:X6<BA:V%R7658%W4B67%;CW:%B86%B9OA:V%4:;%S7C;9<A:V%

O7A:6%9S%B86%4::94Q5N%YA=6=%<C:[6:BAC:4QFRQCWa=%%%%

)4556789:;%(:<=%845%O66:%59<<655R9Q%A:%<84:VA:V%B86%RQCW%S4BB67:%BC%<C:[6:BAC:4Q%RQCWN%

4:;%A5%E4?A:V%Z94QAB@%21K%O7A:6N%WAB8%C<<45AC:4Q%76[6756%RQCW%RC7%E4A:B6:4:<6=%

Bullet Point 8- Leak and Spill Reports: 

(Permit condition 2.J.8  “Results of any leaks and spill reports;”) 

.8676%W676%:C%76SC7B4OQ6%Q64?5%4:;%5SAQQ5%A:%0123=%%%%

.86%QC4;A:V%47645%476%<C:<76B6%WAB8%4:%A:B6V74Q%<C:<76B6%59ES%WAB8%5SAQQ%<C:B4A:675%

9:;67%B86%8C56%<C::6<BAC:5N%W8A<8%476%;65AV:6;%BC%<4B<8%;6FEA:AEA5%;7AS5%R7CE%8C56%

<C::6<BAC:5=%D7A[675%7C9BA:6Q@%59<?%C9B%B86%5SAQQ%<C:B4A:675N%RC7%76F<@<QA:V=%%%

.86%6:BA76%R4<AQAB@%A5%O67E6;%BC%S76[6:B%79:FC:%C7%79:FCRR%4:;%4QQ%76SC7B4OQ6%C7%:C:F

76SC7B4OQ6%5SAQQ5%476%<Q64:6;%9S%S97594:B%BC%-&D%79Q65%4:;%V9A;4:<6=%

Bullet Point 9- Area of Review Update Summary:   

(Permit condition 2.J.9 “An Area of Review (AOR) update summary;”) 

!:%6\B6:5A[6%!-+%76[A6W%W45%<C:;9<B6;%RC7%B86%*A;5C:%K2%O7A:6%W6QQN%-&D%S67EAB%K%>)F

13N%QC<4B6;%A:%#$%L%CR%'6<BAC:%G2F.52I'F+GH6=%%)4556789:;%(:<=%956;%-&D%76<C7;5%4:;%

4<B94Q%RA6Q;%[67ARA<4BAC:%Y566%!""#$%&'():*+%BC%<C:RA7E%W6QQ5%A:%B86%!-+=%%

#5A:V%-&D%C:FQA:6%RAQ65N%4%W6QQ%5B4B95%QA5B%4:;%!-+%SQCB%SQ4:%W45%<C:5B79<B6;%Y<,,*

!""#$%&'():*a%QA5BA:V%4QQ%W6QQ5%WAB8A:%4;X4<6:B%Z947B67%56<BAC:5%CR%B86%>)F13%QC<4BAC:=%

.86%QA5B%58CW5%!,(KN%-S674BC7%W6QQ%:4E6N%#$N%'6<BAC:N%.CW:58AS%4:;%+4:V6N%RCCB4V65N%

)6QQ5%WAB8A:%II1%RB%YA=6=%<7ABA<4Q%dC:6a%4:;%g%EAQ6N%<45A:V%S7CV74E%5B4B95N%<45A:Vc%

<6E6:BA:V%5B4B95N%4:;%<C776<BA[6%4<BAC:%76Z9A76;%5B4B95=%%%

.8A5%E6B8C;%W45%RC7E9Q4B6;%BC%S7C[A;6%4%O456QA:6%RC7%R9B976%!-+%5B9;A65=%%'A:<6%O7A:6%

W6QQ5%476%QAEAB6;%A:%5Ad6N%4%<7ABA<4Q%!-+%CR%II1%R66B%W45%A:ABA4QQ@%65B4OQA586;%4:;%4QQ%W6QQ5%

WAB8A:%B84B%74;A95%W45%765647<86;%A:%;6B4AQ=%

#5A:V%B86%<9776:B%65BAE4B6;%;A4E6B67%CR%B86%O7A:6%W6QQ%h%G1J%R66B%Y+%i%2H3%RBa%9SF;4B6;%

RC7%0123N%4%21P2%54R6B@%R4<BC7%A5%4SSQA6;%B84B%6Z94B65%BC%4OC9B%2H31%RB=%%!5%B86%O7A:6%W6QQ%

V7CW5N%B8A5%:6WQ@%<4Q<9Q4B6;%<7ABA<4Q%!-+%WAQQ%O6%6\S4:;6;%4:;%:6W%W6QQ5%WAQQ%O6%4;;6;%

4:;%4QQ%6\A5BA:V%W6QQ5%765B9;A6;=%

.86%74BAC:4Q%CR%O68A:;%B8A5%4SS7C4<8%A5%B86%R4<B%B84B%O7A:6%W6QQ5%476%:C:F5B4BA<%A:%B67E5%CR%

5Ad6%4:;%<C:RAV974BAC:N%4:;%B86%R4<B%B84B%B86%O7A:6%W6QQ%CS674BC7%845%C:Q@%A:;A76<B%<C:B7CQ%

C:%W6QQ5%;7AQQ6;%A:%<QC56%S7C\AEAB@=%%%
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(:ABA4QQ@%RC<95A:V%C:%B86%<9776:B%W6QQ5%A:%B86%g%EAQ6%!-+N%4:;%4559EA:V%B86%5B4B95%CR%

B8656%W6QQ5%76E4A:%B86%54E6N%E4@%O6%4%EA5B4?6=%.8676RC76N%4%EC76%;@:4EA<%4SS7C4<8%A5%

O6A:V%9:;67B4?6:N%4:;%64<8%W6QQ%A:%B86%<7ABA<4Q%!764%CR%+6[A6W%Y!-+a%WAQQ%O6%QCC?6;%4B%C:%

4:%4::94Q%O45A5N%C7%W86:6[67%4:@%SQ4::6;%4<BA[AB@%C7%:6W%W6QQ5%476%:CBA<6;%A:%B86%!-+=%

%(:%B86%0123%76[A6WN%B8676%W676%:C%W6QQ5%4;;6;%BC%B86%QA5B=%%%!""#$%&'():*%<C:B4A:5%B86%

<86<?FCRR%QA5B%58CWA:V%B86%-&D%W6QQ5%A:%4QQ%4;X4<6:B%Z947B67%56<BAC:5%5977C9:;A:V%B86%

>)F13%O7A:6%W6QQ=%

.8676%<9776:BQ@%476%B8766%W6QQ5%QC<4B6;%WAB8A:%B86%<7ABA<4Q%2H31%RBN%4:;%g%EAQ65%74;A95%CR%

76[A6W=%.86%<7ABA<4Q%dC:6%W6QQ5%W676%A:[65BAV4B6;%O@%<86<?A:V%B86%-&D%C:FQA:6%W6QQ%

76<C7;5=%%%

.86%B8766%W6QQ5%QC<4B6;%A:%B86%:6W%<7ABA<4Q%dC:6N%A=6=%WAB8A:%2H31%R66BN%W676%

76A:[65BAV4B6;%O@%<86<?A:V%B86%-&D%C:FQA:6%W6QQ%76<C7;5=%%.86%Q45B%76<C7;6;%RAQ6%76<C7;5%

RC7%B86%B8766%W6QQ5%QC<4B6;%A:%B86%<7ABA<4Q%!-+%476%A;6:BARA6;%45%!,(K%G1F10HF0H23IN%G1F

10HFGHIeJ%4:;%G1F10HFG2I02%4:;%B86%RCQQCWA:V%S7C[A;65%B86%EC5B%76<6:B%7659QB5%RC9:;%

A:%B86%-&D%S9OQA<%76<C7;5=%

.86%/A:;A:V5%476%45%RCQQCW5P%

!;<(=(>?@?AB@ABCDEF%%%(:%0121N%4%&F21G%W45%59OEABB6;%BC%B86%-&D%BC%,j!%B86%W6QQ%O@%

56BBA:V%SQ9V5%4B%B86%BCSN%BCS%CR%54QBN%OCBBCE%CR%54QBN%4:;%SQ4<6%4%<6E6:B%SQ9V%A:%B9OA:V%4B%

He11%R66B=%%.8A5%WC7?%W45%<CESQ6B6;%4:;%&F21G%RAQ6;%WAB8%B86%-&D%DA5B7A<B%(%CRRA<6%A:%

^COO5%4:;%59O56Z96:BQ@%4SS7C[6;=%

.8A5%W6QQ%W45%S7CS67Q@%SQ9VV6;%4:;%4O4:;C:6;%A:%'6SB6EO67%CR%0120%4:;%4SS7C[6;%O@%

-&D=%(

&C:<Q95AC:5P%%.86%-&D%76<C7;5%58CW%B84B%4%59O56Z96:B%,j!%76SC7B%W45%RAQ6;%4:;%

4SS7C[6;%O@%-&D=%

&C776<BA[6%!<BAC:5P%%)6QQ%845%O66:%,j!=%

!;<(=(>?@?AB@>BEGHF%%.86%&8654S64?6%'B=%k((%KeN%Y"CW%&86[7C:%#'!a%4<<C7;A:V%BC%-&D%

76<C7;5N%A5%QC<4B6;%II1%/"$%j%II1%/*$%CR%#$%!%'6<BAC:%2F.52e5F+G36=%%(B%A5%58CW:%BC%O6%

QC<4B6;%4SS7C\AE4B6Q@%2I11%RB%BC%B86%')%CR%B86%>)F13%W6QQ=%%

(:%"C[6EO67%CR%012GN%-&D%56:B%&86[7C:%#'!%(:<=%4%$6BB67%CR%kACQ4BAC:%4:;%'89BF(:%

DA76<BA[6%;96%BC%4:%CO567[4BAC:%CR%4%>74;6:864;%A5596N%4:;%76Z9A76;%<C776<BA[6%4<BAC:5%

4:;%4%L6<84:A<4Q%(:B6V7AB@%.65B=%%%(:%B86%0123%@647%4:CB867%>74;6:864;%B65B%W45%

<C:;9<B6;%4:;%WAB:6556;%O@%-&D=%

&C:<Q95AC:5P%%%.8A5%A5%4%U45%S7C;9<A:V%W6QQN%O9B%76<C7;5%A:;A<4B6%AB%;A;%:CB%S7C;9<6%;97A:V%

B86%0123%@647%4:;%SC55AOQ6%-&D%6[4Q94BAC:%A5%5BAQQ%C:FVCA:V=%
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&C776<BA[6%!<BAC:5%4:;%+6<CEE6:;4BAC:P%%.8A5%W6QQ%4SS6475%BC%O6%A:%4%B6ESC747@%5B4B95%

RC7%V45%S7C;9<BAC:%4:;%:C%A55965%84[6%O66:%6\S67A6:<6;%WAB8%B86%)4556789:;%>7A:6%

)6QQ%>)F13=%

!;<(=(>?@?AB@>CEACF((.86%>.!%-AQ%,7C;9<675%k4<99E%b01H%TkF,%&CE%W45%;7AQQ6;%4:;%

<CESQ6B6;%A:%2bb0%45%4%V45%W6QQ=%%.86%&45A:V%5B7A:V5%476%45%RCQQCW5P%%2GFGcJ`%597R4<6%

<45A:V%56B%4B%30G%R66B%<6E6:B6;%WAB8%3J1%54<?5N%<A7<9Q4B6;%BC%B86%597R4<6=%%J%HcJ`%

(:B67E6;A4B6%<45A:V%56B%4B%3ebH%<6E6:B6;%WAB8%0H11%54<?5N%<A7<9Q4B6;%BC%B86%597R4<6=%

!%HF2c0`%S7C;9<BAC:%5B7A:V%W45%56B%4B%20Nb11%RB%4:;%<6E6:B6;%WAB8%0211%54<?5N%

<A7<9Q4B6;%BC%B86%597R4<6=%

&C:<Q95AC:5P(((.8A5%W6QQ%A5%S7CS67Q@%<6E6:B6;%R7CE%BCS%BC%OCBBCEN%4:;%B86%54QB%56<BAC:%A5%

4;6Z94B6Q@%<C[676;=%%

&C776<BA[6%!<BAC:5P%%"C%&C776<BA[6%4<BAC:5%76Z9A76;=%

!

Bullet Point 10- Subsidence/Cavern Volumes/Geometric Measurements 

(Permit condition 2.J.10. “A summary with interpretations of MIT’s, surface 
subsidence surveys, cavern volume and geometric measurements with 
conclusion(s) and recommendation(s);”) 

'A:<6%B86%956%CR%5C:47%B65B5%A:%CB867%W6QQ5%845%:CB%S7C[A;6;%4;6Z94B6%A:RC7E4BAC:N%B86%

<C:BA:96;%956%CR%5C:47%E4@%O6%A:%Z965BAC:%9:BAQ%B86%[4QA;AB@%CR%95A:V%5C:47%B65B%A5%

765CQ[6;=%%%

.86%Q45B%<4[67:%597[6@%Y011Ja%RC7%B8A5%W6QQ%;A;%:CB%S7C[A;6%4:@%956R9Q%A:RC7E4BAC:%

S67B4A:A:V%BC%B86%5Ad6%4:;%584S6%CR%B8A5%S47BA<9Q47%<4[67:=%%!:%4QB67:4B6%E6B8C;%845%O66:%

;A5<9556;%WAB8%TAE%U7A5WCQ;F-&D%4:;%AB%W45%E9B94QQ@%;6<A;6;%B84B%4:%65BAE4B6;%WC75BF

<456%;A4E6B67%A5%BC%O6%;6B67EA:6;%A:%C7;67%BC%S7C[A;6%E4\AE9E%S7CB6<BAC:%4:;%6:5976%

B86%S67EAB%<C:;ABAC:5%476%O6A:V%E6B=%

.86%'CQ9BAC:%LA:A:V%+65647<8%(:5BAB9B6%Y'L+(aN%CB867%5B4B6%4V6:<A65N%-&D%WC7?FV7C9SN%

4QC:V%WAB8%[47AC95%5B9;A65%<C:;9<B6;%;97A:V%B86%S67EABBA:V%CR%B86%)(,,%5AB6N%845%

<C:<Q9;6;%B84B%R4AQ9765N%59<8%45%_<4B45B7CS8A<%<CQQ4S565`N%84[6%4%8AV867%S7CO4OAQAB@%W86:%

B86%7CCR%;A4E6B67%CR%B86%<4[67:%6\<66;5%4%<67B4A:%[4Q96%<CES476;%BC%B86%4<B94Q%;6SB8%CR%

B86%<4[67:=%%%

.8A5%:9EO67%A5%B@SA<4QQ@%<4QQ6;%Dc^%W8676%_D`%A5%B86%;A4E6B67%CR%B86%<4[AB@%4:;%_^`%A5%B86%

;6SB8%R7CE%597R4<6%BC%B86%<45A:V%58C6=%k47AC95%76SC7B5%566E%BC%<C:<Q9;6%B84B%W86:%4%

74BAC%CR%Dc^%764<865%C7%6\<66;5%=II%B86:%B86%S7CO4OQ@%CR%<CQQ4S56%A:<764565%BC%4%SCA:B%

B84B%B86%W6QQ%E4@%O6%<C:5A;676;%9:F54R6N%B895%<QC5A:V%S7C<6;9765%59<8%45%S7CS67%

SQ9VVA:V%4:;%4O4:;C:E6:BN%4:;%SC55AOQ6%QC:V%B67E%59O5A;6:<6%EC:ABC7A:V%58C9Q;%O6%

A:5BAB9B6;=%%%%



 8 

.86%4QB67:4B6%E6B8C;%E6:BAC:6;%4OC[6%A:[CQ[65%<4Q<9Q4BA:V%B86%E4\AE9E%;A4E6B67%CR%

B86%<4[67:%O@%95A:V%4%WC75BF<456%5<6:47AC%CR%4:%_I"J&6.2(K/$#*,%%.86%[CQ9E6%CR%B86%

<4[67:%A5%<4Q<9Q4B6;%95A:V%B86%QAR6BAE6%O7A:6%S7C;9<BAC:%[CQ9E65%4:;%95A:V%4%N%GB,*(:*

';G01O%<C:[675AC:%R4<BC7%BC%;6B67EA:6%B86%[CQ9E6B7A<%5Ad6%CR%B86%<4[67:=%%.86%79Q6%CR%

B89EO%<C:[675AC:%R4<BC7%W45%B4?6:%R7CE%B86%2bJ0%)AQ5C:%+6SC7B%4:;%6Z94B65%B84B%

6[67@%O4776Q%CR%O7A:6%S7C;9<6;%WAQQ%<764B6%4SS7C\AE4B6Q@%C:6%<9OA<%RCCB%CR%<4[AB@=%

,Q6456%RA:;%4BB4<86;%A:%!""#$%&'()L*N%4%W6QQOC76%5?6B<8N%4:;%B86%<4Q<9Q4BAC:5%RC7%B86%

O7A:6%W6QQN%4:;%B86%QAR6BAE6%O7A:6%S7C;9<BAC:%B4QQ@%CR%4SS7C\AE4B6Q@%J=JJ3EAQQAC:%O4776Q5%

CR%O7A:6%S7C;9<6;%45%CR%D6<6EO67%0123=%%.86%E4\AE9E%;A4E6B67%W45%<4Q<9Q4B6;%BC%O6%

4SS7C\AE4B6Q@%G1J%R66B%WAB8%4%<C7765SC:;A:V%Dc^%74BAC%CR%=23e%9S;4B6;%RC7%B86%0123%

@647=%

&CES47A:V%B86%<9776:B%Dc^%74BAC%CR%=23e%BC%B86%=II%[4Q96%E6:BAC:6;%4OC[6N%AB%<4:%O6%

<C:<Q9;6;%B84B%B86%<9776:B%O7A:6%W6QQ%5B4B95%E66B5%4:;%6\<66;5%B86%76<CEE6:;6;%

54R6B@%[4Q96%O@%4SS7C\AE4B6Q@%RA[6%BAE65=%

(:<Q9;6;%A:%!""#$%&'()L*%A5%4:%467A4Q%[A6W%58CWA:V%B86%2H3FRCCB%74;A95%59S67AESC56;%

47C9:;%B86%O7A:6%W6QQ%4:;%5B4BAC:=%%%.86%74;A95%845%A:<76456;%O@%I=1%R66B%R7CE%Q45B%@647= 

Permit Condition 2.B. SOLUTION CAVERN MONITORING PROGRAM:    

  

 1. Surface Subsidence Monitoring Plan:  The Permittee shall submit a Surface  

Subsidence Monitoring Plan to OCD within 180 days of the effective data of this permit.  

The Surface Subsidence Monitoring Plan shall specify that the Permittee will install at 

least three survey monuments and shall include a proposal to monitor the elevation of the 

monuments at least semiannually.   

  

The Permittee shall survey each benchmark at least semiannually to monitor for possible 

surface subsidence and shall tie each survey to the nearest USGS benchmark.  The 

Permittee shall employ a licensed professional surveyor to conduct the subsidence 

monitoring program.  The Permittee shall submit the results of all subsidence surveys to 

OCD within 15 days of the survey.  If the monitored surface subsidence at any measuring 

point reaches 0.10 feet compared to its baseline elevation, then the Permittee shall 

suspend operation of the Class III well .  If the Permittee cannot demonstrate the integrity 

of the cavern and well to the satisfaction of OCD, then it shall cease all brine production 

and submit a corrective action plan to mitigate the  

subsidence.  

 

Wasserhund Inc. hereby, submits a subsidence monitoring plan pursuant to 
Permit Condition 2.B. “Solution Cavern Monitoring Plan Program”. A copy of the 
proposal is included in Appendix “G” for OCD review and approval. 
 
 Special Note:  Wasserhund Inc. request a Minor Modifications that allows the 
results be supplied in the annual report, unless there is an exceedance as noted 
in the permit. 
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 2. Solution Cavern Characterization Program:  The Permittee shall submit a  

Solution Cavern Characterization Plan to characterize the size and shape of the solution 

cavern using geophysical methods within 180 days of the effective date of this permit.  

The Permittee shall characterize the size and shape of the solution cavern using a 

geophysical methods approved by OCD at least once before November 8, 2018.  The 

Permittee shall demonstrate that at least 90% of the calculated volume of salt removed 

based upon injection and production volumes has been accounted for by the approved 

geophysical method(s) for such testing to be considered truly representative.  

 

Solution Cavern Characterization Plan:  Wasserhund Inc. hereby proposes to use a 

combination of calculated results as determined above, and will experiment with various 

geophysical methods, including actually performing an “Induced Current Method” and 

report these results in the next annual report. 

 

The ‘Induced Current” Method has not been successful, primarily to bad connections and 

low voltage used.  Wasserhund will continue trying this method and others as approved 

by OCD.  The old fashion cavern calculation continues to be the best economic method 

available. 

 

Bullet Point #11- Ratio of Injected/Produced Fluids 

(Permit condition 2.J.11 “A summary of the ratio of the volume of injected fluids 
to the volume of produced brine;”) 

See Bullet Point #3 and Appendix “B” for comparison chart numbers. 

Special Note:  Key requests a minor modification of the permit requirement 
3.K  “The Permittee shall suspend injection if the monthly injection volume is less than 

110% or greater than 120% of associated brine production.  If such an event occurs, the 

Permittee shall notify OCD within 24 hours.” 

 

Dear Jim Giswold-NMOCD Environmental Bureau Chief:  As you know, this topic has 

been discussed and kicked around for a long time.  The current permit requirement does 

not take into account many factors that can cause the variance to be under or over the 

requirement of 110%-120%.  Every year we report this number in the annual report and 

while the average monthly injection for the year is normally within range, the actual 

monthly numbers can and are sometimes under and over.  There are many reasons for this 

as we have discussed, and thus the requirement to suspend operations is not based on any 

real parameter or trend that may be an immediate threat to the well, groundwater or the 

environment. The current requirement put operators in a continuous violation and 

interruption of operations. Notwithstanding, if you have a well that takes water without 

producing, or starts to pressure up, then you know you may have lost circulation or 

communicated to a pressure zone, then immediate action should be taken and notification 

to the agency.  Currently the permit reads as follows: 
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The Permittee shall immediately suspend injection and notify the agency within 72 hours, 

if the Fresh Water Injection does not cause a normal immediate return of Brine Water to 

the surface, or if the well flows excessively for an unusual amount of time without fresh 

water injection after the cavern pressure has been stabilized to it's normal operating 

pressure, or if permittee has become aware of any out of zone injection or 

communication.  The Permittee shall include in each annual report a summary showing 

the monthly variance, the average monthly variance for the year and the total 

accumulative variance over the life of the well.  The operator shall certify and explain 

that any yearly variance that falls outside of the range of 20%, (Difference between the 

Fresh Water input and Brine Water output) will not cause harm to Fresh Water, Public 

Health or the Environment. 

 

Bullet Point #12- Summary of Activities 

(Permit condition 2.J.12 “A summary of all major Facility activities or events, 
which occurred during the year with any conclusions and recommendations;) 

See Bullet Point #2 for summary. 

5.B. BONDING OR FINANCIAL ASSURANCE:  The Permittee shall submit an 

estimate of the minimum cost to properly close, plug and abandon its Class III well, 

conduct ground water restoration if applicable, and any post-operational monitoring as 

may be needed (see 20.6.2.5210B(17) NMAC) within 90 days of permit issuance (See 

20.6.2.5210B(17) NMAC).  The Permittee’s cost estimate shall be based on third person 

estimates.  After review, OCD will require the Permittee to submit a single well plugging 

bond based on the third person cost estimate.  

 

Appendix “H” contains a third party closure estimate for the Wasserhund Inc. BW-04 

brine well. 

 

Bullet Point #13- Annual Certification 

(Permit condition 2.J.13 “Annual Certification in accordance with Permit 
Condition 2.B.3. “2.B.3. Annual Certification:  The Permittee shall certify 
annually that continued salt solution mining will not cause cavern collapse, 
surface subsidence, property damage, or otherwise threaten public health and 
the environment, based on geologic and engineering data.”) 

Operator Response:  Based on all current information and actual on-site 
observance, the operator of record hereby certifies that the current operations 
pose no threat to public health and the environment at the submission of this 
report.  If any substantial event that, has or may cause, this current certification 
to change, then the operator will notify OCD and take the necessary actions to 
protect the public and environment.   
 
By signing the cover sheet of Bullet Point 1 of permit condition 2.J.1, the operator 
herby certifies this condition of the permit. 
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Bullet Point 14- Groundwater Monitoring: 
(Permit condition 2.J.14 “A summary of any new discoveries of ground water 
contamination with all leaks, spills and releases and corrective actions taken;”) 

The BW-04 Wasserhund Inc. Buckeye facility, currently does not have 
groundwater monitoring at this site.  There are no planned or intentional 
discharges of water contaminants that may move directly or indirectly into 
groundwater.  Any unintentional discharge, leak, spill, or drip is handled pursuant 
to the permit conditions. 

The closure of the “out-of-service” brine storage pit was started in December of 
2013 and the Wasserhund has received OCD approved in install a down-gradient 
Monitoring Well in the 2015 year.  The results concerning groundwater will be 
listed in the 2016 annual report. 

Bullet Point 15- Annual Reporting 

(Permit condition 2.J.15 “The Permittee shall file its Annual Report in an 
electronic format with a hard copy submitted to OCD’s Environmental Bureau.”) 

The operator herby submits a PDF file on flash drive and one hard copy. 
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BW-4 

 
Wasserhund/Buckeye 

Eidson State #1 

 
 

Permit Renewal 
11/8/13 



State of New Mexico 

Energy, Minerals and Natural Resources Department 

Susana Martinez 

Governor 

David Martin 

Cabinet Secretary 

Brett F. Woods, Ph.D. 
Deputy Cabinet Secretary 

November 8, 2013 

Larry Gandy 

W asserhund, Inc. 

PO Box 827 

Tatum, New Mexico 88267 

Jami Bailey 

Division Director 

Oil Conservation Division 

RE: Renewal of Discharge Permit BW-4 for the Eidson State #1 Brine Well in Unit M of Section 31, 

Township 16 South, Range 35 East NMPM; Lea County, New Mexico 

Dear Mr. Gandy, 

Pursuant to all applicable parts of the Water Quality Control Commission regulations 20.6.2 NMAC and more 

specifically 20.6.2.3104 thru.3999 discharge permit, and 20.6.2.5000 thru .5299 Underground Injection Control, the 

Oil Conservation Division hereby renews the discharge permit and authorizes operation and injection for the 

Wasserhund, Inc. (owner/operator) brine well BW-4 (API# 30-025-26883) at the location described above and under 

the conditions specified in the attached Discharge Permit Approval Conditions. 

Be advised that approval of this permit does not relieve the owner/operator of responsibility should operations result 

in pollution of surface water, groundwater, or the environment. Nor does this permit relieve the owner/operator of 

any responsibility or consequences associated with subsidence or cavern failure. This permit does not relieve the 

owner/operator of its responsibility to comply with any other applicable governmental rules or regulations. 

If you have any questions, please contact Jim Griswold of my staff at (505) 476-3465 or by email at 

jim.griswold@state.nm.us. On behalf of the Oil Conservation Division, I wish to thank you and your staff for your 

cooperation and patience during this renewal application review. 

Respectfully, 

Jami Bailey 
Director 

JB/JG/jg 

Attachment- Discharge Permit Approval Conditions 

cc: Michael Mariano, State Land Office 

1220 South St. Francis Drive • Santa Fe, New Mexico 87505 

Phone (505) 476-3200 • Fax (505) 476-3220 • www.emnrd.state.nm.us 
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DISCHARGE PERMIT BW-4 

 

 

1. GENERAL PROVISIONS: 

 

1.A. PERMITTEE AND PERMITTED FACILITY:  The Director of the Oil Conservation 

Division (OCD) of the Energy, Minerals and Natural Resources Department renews Discharge 

Permit BW-4 (Discharge Permit) to Wasserhund, Inc. (Permittee) to operate its Underground 

Injection Control (UIC) Class III well for the in situ extraction of salt (Eidson State #1 Brine 

Well - API No. 30-025-26883) located 567 feet FSL and 162 feet FWL (SW/4 SW/4, Unit Letter 

M) in Section 31, Township 16 South, Range 35 East, NMPM, Lea County, New Mexico at its 

Brine Production Facility (Facility).  The Facility is located approximately 5 miles north of 

Buckeye, New Mexico along the west side of NM 238.  

 

The Permittee is permitted to inject water into the subsurface salt layers and produce brine for 

use in the oil and gas industry.  Ground water that may be affected by a spill, leak, or accidental 

discharge occurs at a depth of approximately  75 feet below ground surface and has a total 

dissolved solids concentration of approximately 500 mg/L. 

 

1.B. SCOPE OF PERMIT:  OCD has been granted the authority by statute and by delegation 

from the Water Quality Control Commission (WQCC) to administer the Water Quality Act 

(Chapter 74, Article 6 NMSA 1978) as it applies to Class III wells associated with the oil and gas 

industry (See Section 74-6-4, 74-6-5 NMSA 1978). 

 

The Water Quality Act and the rules promulgated pursuant to the Act protect ground water and 

surface water of the State of New Mexico by providing that, unless otherwise allowed by 20.6.2 

NMAC, no person shall cause or allow effluent or leachate to discharge so that it may move 

directly or indirectly into ground water unless such discharge is pursuant to an approved 

discharge plan (See 20.6.2.3104 NMAC, 20.6.2.3106 NMAC, and 20.6.2.5000 through 

20.6.2.5299 NMAC). 

 

This Discharge Permit for a Class III well is issued pursuant to the Water Quality Act and 

WQCC rules, 20.6.2 NMAC.  This Discharge Permit does not authorize any treatment of, or on-

site disposal of, any materials, product, by-product, or oil-field waste. 

 

Pursuant to 20.6.2.5004A NMAC, the following underground injection activities are prohibited: 

 

 1. The injection of fluids into a motor vehicle waste disposal well is prohibited. 

 

 2. The injection of fluids into a large capacity cesspool is prohibited. 

 

 3. The injection of any hazardous or radioactive waste into a well is prohibited 

except as provided by 20.6.2.5004A(3) NMAC. 

 

 4. Class IV wells are prohibited, except for wells re-injecting treated ground water 

into the same formation from which it was drawn as part of a removal or remedial action. 
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 5. Barrier wells, drainage wells, recharge wells, return flow wells, and motor vehicle 
waste disposal wells are prohibited. 
 
This Discharge Permit does not convey any property rights of any sort nor any exclusive 
privilege, and does not authorize any injury to persons or property, any invasion of other private 
rights, or any infringement of state, federal, or local laws, rules or regulations. 
 
The Permittee shall operate in accordance with the terms and conditions specified in this 
Discharge Permit to comply with the Water Quality Act and the rules issued pursuant to that Act, 
so that neither a hazard to public health nor undue risk to property will result (see 20.6.2.3109C 
NMAC); so that no discharge will cause or may cause any stream standard to be violated (see 
20.6.2.3109H(2) NMAC); so that no discharge of any water contaminant will result in a hazard 
to public health, (see 20.6.2.3109H(3) NMAC); so that the numerical standards specified of  
20.6.2.3103 NMAC are not exceeded; and, so that the technical criteria and performance 
standards (see 20.6.2.5000 through 20.6.2.5299 NMAC) for Class III wells are met.  Pursuant to 
20.6.2.5003B NMAC, the Permittee shall comply with 20.6.2.1 through 20.6.2.5299 NMAC. 
 
The Permittee shall not allow or cause water pollution, discharge, or release of any water 
contaminant that exceeds the Water Quality Control Commission (WQCC) standards specified at 
20.6.2.3101 NMAC and 20.6.2.3103 NMAC or 20.6.4 NMAC (Water Quality Standards for 
Interstate and Intrastate Streams).  Pursuant to 20.6.2.5101A NMAC, the Permittee shall not 
inject non-hazardous fluids into ground water having 10,000 mg/l or less total dissolved solids 
(TDS). 
 
The issuance of this permit does not relieve the Permittee from the responsibility of complying 
with the provisions of the Water Quality Act, any applicable regulations or water quality 
standards of the WQCC, or any applicable federal laws, regulations or standards (See Section 74-
6-5 NMSA 1978). 
 

1.C. DISCHARGE PERMIT RENEWAL:  This Discharge Permit is a permit renewal that 
replaces the permit being renewed.  Replacement of a prior permit does not relieve the Permittee 
of its responsibility to comply with the terms of that prior permit while that permit was in effect. 
 
1.D. DEFINITIONS:  Terms not specifically defined in this Discharge Permit shall have the 
same meanings as those in the Water Quality Act or the rules adopted pursuant to the Act, as the 
context requires. 
 

1.E. FILING FEES AND PERMIT FEES:  Pursuant to 20.6.2.3114 NMAC, every facility 
that submits a Discharge Permit application for initial approval or renewal shall pay the permit 
fees specified in Table 1 and the filing fee specified in Table 2 of 20.6.2.3114 NMAC.  OCD has 
already received the required $100.00 filing fee.  The Permittee is now required to submit the 
$1,700.00 permit fee for a Class III well.  Please remit payment made payable to the Water 
Quality Management Fund in care of OCD at 1220 South St. Francis Drive in Santa Fe, New 
Mexico 87505. 
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1.F. EFFECTIVE DATE, EXPIRATION, RENEWAL CONDITIONS, AND 

PENALTIES FOR OPERATING WITHOUT A DISCHARGE PERMIT:  This Discharge 

Permit becomes effective 30 days from the date that the Permittee receives this discharge permit 

or until the permit is terminated or expires.  This Discharge Permit will expire on November 8, 

2018.  The Permittee shall submit an application for renewal no later than 120 days before that 

expiration date, pursuant to 20.6.2.5101F NMAC.  If a Permittee submits a renewal application 

at least 120 days before the Discharge Permit expires and is in compliance with the approved 

Discharge Permit, then the existing Discharge Permit will not expire until OCD has approved or 

disapproved the renewal application.  A discharge permit continued under this provision remains 

fully effective and enforceable.  Operating with an expired Discharge Permit may subject the 

Permittee to civil and/or criminal penalties (See Section 74-6-10.1 NMSA 1978 and Section 74-

6-10.2 NMSA 1978). 

 

1.G. MODIFICATIONS AND TERMINATIONS:  The Permittee shall notify the OCD 

Director and OCD’s Environmental Bureau of any Facility expansion or process modification 

(See 20.6.2.3107C NMAC).  The OCD Director may require the Permittee to submit a Discharge 

Permit modification application pursuant to 20.6.2.3109E NMAC and may modify or terminate a 

Discharge Permit pursuant to Sections 74-6-5(M) through (N) NMSA 1978. 

 

 1. If data submitted pursuant to any monitoring requirements specified in this 

Discharge Permit or other information available to the OCD Director indicate that 20.6.2 NMAC 

is being or may be violated, then the OCD Director may require modification or, if it is 

determined by the OCD Director that the modification may not be adequate, may terminate this 

Discharge Permit for a Class III well that was approved pursuant to the requirements of 

20.6.2.5000 through 20.6.2.5299 NMAC for the following causes: 

 

  a. Noncompliance by Permittee with any condition of this Discharge Permit; 

or, 

 

  b. The Permittee’s failure in the discharge permit application or during the 

discharge permit review process to disclose fully all relevant facts, or Permittee’s 

misrepresentation of any relevant facts at any time; or, 

 

  c. A determination that the permitted activity may cause a hazard to public 

health or undue risk to property and can only be regulated to acceptable levels by discharge 

permit modification or termination (See Section 75-6-6 NMSA 1978; 20.6.2.5101I NMAC; and, 

20.6.2.3109E NMAC).  

 

 2. This Discharge Permit may also be modified or terminated for any of the 

following causes: 

 

  a. Violation of any provisions of the Water Quality Act or any applicable 

regulations, standard of performance or water quality standards; 

 

  b. Violation of any applicable state or federal effluent regulations or 

limitations; or 
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  c. Change in any condition that requires either a temporary or permanent 

reduction or elimination of the permitted discharge (See Section 75-6-5M NMSA 1978).  

 

1.H. TRANSFER OF CLASS III WELL DISCHARGE PERMIT: 

 

 1. The transfer provisions of 20.6.2.3111 NMAC do not apply to a discharge permit 

for a Class III well. 

 

 2. Pursuant to 20.6.2.5101H NMAC, the Permittee may request to transfer its Class 

III well discharge permit if: 

 

  a. The OCD Director receives written notice 30 days prior to the transfer 

date; and, 

 

  b. The OCD Director does not object prior to the proposed transfer date.  

OCD may require modifications to the discharge permit as a condition of transfer, and may 

require demonstration of adequate financial responsibility.   

 

 3. The written notice required in accordance with Permit Condition 1.H.2.a shall: 

 

  a.  Have been signed by the Permittee and the succeeding Permittee, and shall 

include an acknowledgement that the succeeding Permittee shall be responsible for compliance 

with the Class III well discharge permit upon taking possession of the facility; and 

 

  b. Set a specific date for transfer of the discharge permit responsibility, 

coverage and liability; and 

 

  c. Include information relating to the succeeding Permittee’s financial 

responsibility required by 20.6.2.5210B(17)  NMAC.   

 

1.I. COMPLIANCE AND ENFORCEMENT:  If the Permittee violates or is violating a 

condition of this Discharge Permit, OCD may issue a compliance order that requires compliance 

immediately or within a specified time period, or assess a civil penalty, or both (See Section 74-

6-10 NMSA 1978).  The compliance order may also include a suspension or termination of this 

Discharge Permit.  OCD may also commence a civil action in district court for appropriate relief, 

including injunctive relief (See Section 74-6-10(A)(2) NMSA 1978).  The Permittee may be 

subject to criminal penalties for discharging a water contaminant without a discharge permit or in 

violation of a condition of a discharge permit; making any false material statement, 

representation, certification or omission of material fact in a renewal application, record, report, 

plan or other document filed, submitted or required to be maintained under the Water Quality 

Act; falsifying, tampering with or rendering inaccurate any monitoring device, method or record 

required to be maintained under the Water Quality Act; or failing to monitor, sample or report as 

required by a Discharge Permit issued pursuant to a state or federal law or regulation (See 

Section 74-6-10.2 NMSA 1978). 
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2. GENERAL FACILITY OPERATIONS:   

 

2.A. QUARTERLY MONITORING REQUIREMENTS FOR CLASS III WELLS:  The 

Permittee may use either or both fresh water or water from otherwise non-potable sources.  

Pursuant to 20.6.2.5207C, the Permittee shall provide analysis of the injected fluids at least 

quarterly to yield data representative of their characteristics.  The Permittee shall analyze the 

injected fluids for the following characteristics: 

! pH; 

! density; 

! concentration of total dissolved solids; and, 

! chloride concentration. 

 

The Permittee shall also provide analysis of the produced brine on a quarterly basis.  The 

Permittee shall analyze the produced brine for the following characteristics: 

! pH; 

! density; 

! concentration of total dissolved solids; 

! chloride concentration; and, 

! sodium concentration. 

 

2.B. SOLUTION CAVERN MONITORING PROGRAM:   

 

 1. Surface Subsidence Monitoring Plan:  The Permittee shall submit a Surface 

Subsidence Monitoring Plan to OCD within 180 days of the effective data of this permit.  The 

Surface Subsidence Monitoring Plan shall specify that the Permittee will install at least three 

survey monuments and shall include a proposal to monitor the elevation of the monuments at 

least semiannually.  

 

The Permittee shall survey each benchmark at least semiannually to monitor for possible surface 

subsidence and shall tie each survey to the nearest USGS benchmark.  The Permittee shall 

employ a licensed professional surveyor to conduct the subsidence monitoring program.  The 

Permittee shall submit the results of all subsidence surveys to OCD within 15 days of the survey.  

If the monitored surface subsidence at any measuring point reaches 0.10 feet compared to its 

baseline elevation, then the Permittee shall suspend operation of the Class III well .  If the 

Permittee cannot demonstrate the integrity of the cavern and well to the satisfaction of OCD, 

then it shall cease all brine production and submit a corrective action plan to mitigate the 

subsidence. 

 

 2. Solution Cavern Characterization Program:  The Permittee shall submit a 

Solution Cavern Characterization Plan to characterize the size and shape of the solution cavern 

using geophysical methods within 180 days of the effective date of this permit.  The Permittee 

shall characterize the size and shape of the solution cavern using a geophysical methods 

approved by OCD at least once before November 8, 2018.  The Permittee shall demonstrate that 

at least 90% of the calculated volume of salt removed based upon injection and production 

volumes has been accounted for by the approved geophysical method(s) for such testing to be 

considered truly representative. 
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  a. The Permittee shall provide an estimate of the size and shape of the 

solution cavern at least annually, based on fluid injection and brine production data.   

 

  b. The Permit shall compare the ratio of the volume of injected fluids to the 

volume of produced brine monthly.  If the average ratio of injected fluid to produced brine varies 

is less than 90% or greater than 110%, the Permittee shall report this to OCD and cease injection 

and production operations of its Class III well within 24 hours.  The Permittee shall begin an 

investigation to determine the cause of this abnormal ratio within 72 hours. The Permittee shall 

submit to OCD a report of its investigation within 15 days of cessation of injection and 

production operations of its Class III well. 

 

 3. Annual Certification:  The Permittee shall certify annually that continued salt 

solution mining will not cause cavern collapse, surface subsidence, property damage, or 

otherwise threaten public health and the environment, based on geologic and engineering data. 

 

If the solution cavern is determined by either OCD or the Permittee to be potentially unstable by 

either direct or indirect means, then the Permittee shall cease all fluid injection and brine 

production within 24 hours.  If the Permittee ceases operations because it or OCD has 

determined that the solution cavern is unstable, then it shall submit a plan to stabilize the solution 

cavern within 30 days.  OCD may require the Permittee to implement additional subsidence 

monitoring and to conduct additional corrective action. 

 

2.C. CONTINGENCY PLANS:  The Permittee shall implement its proposed contingency 

plan(s) included in its Permit Renewal Application to cope with failure of a system(s) in the 

Discharge Permit. 

 

2.D. CLOSURE:  Prior to closure of the facility, the Permittee shall submit for OCD’s 

approval, a closure plan including a completed form C-103 for plugging and abandonment of the 

Class III well.  The Permittee shall plug and abandon its well pursuant to 20.6.2.5209 NMAC 

and as specified in Permit Condition 2.D. 

 

 1.  Pre-Closure Notification:  Pursuant to  20.6.2.5005A NMAC, the Permittee 

shall submit a pre-closure notification to OCD’s Environmental Bureau at least 30 days prior to 

the date that it proposes to close or to discontinue operation of its Class III well.  Pursuant to 

20.6.2.5005B NMAC, OCD’s Environmental Bureau must approve all proposed well closure 

activities before Permittee may implement its proposed closure plan.  

 

 2. Required Information:  The Permittee shall provide OCD’s Environmental 

Bureau with the following information: 

! Name of facility; 

! Address of facility; 

! Name of Permittee (and owner or operator, if appropriate); 

! Address of Permittee (and owner or operator, if appropriate); 

! Contact person; 

! Phone number; 

! Number and type of well(s); 
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! Year of well construction; 

! Well construction details;  

! Type of discharge; 

! Average flow (gallons per day); 

! Proposed well closure activities (e.g., sample fluids/sediment, appropriate disposal of 

remaining fluids/sediments, remove well and any contaminated soil, clean out well, 

install permanent plug, conversion to other type of well, ground water and vadose 

zone investigation, other); 

! Proposed date of well closure; 

! Name of Preparer; and,  

! Date. 

 

2.E. PLUGGING AND ABANDONMENT PLAN:  Pursuant to 20.6.2.5209A NMAC, 

when the Permittee proposes to plug and abandon its Class III well, it shall submit to OCD a 

plugging and abandonment plan that meets the requirements of 20.6.2.3109C NMAC, 

20.6.2.5101C NMAC, and 20.6.2.5005 NMAC for protection of ground water.  If requested by 

OCD, Permittee shall submit for approval prior to closure, a revised or updated plugging and 

abandonment plan.  The obligation to implement the plugging and abandonment plan as well as 

the requirements of the plan survives the termination or expiration of this Discharge Permit.  The 

Permittee shall comply with 20.6.2.5209 NMAC. 

 

2.F RECORD KEEPING:  The Permittee shall maintain records of all inspections, surveys, 

investigations, etc.,  required by this Discharge Permit at its Facility office for a minimum of five 

years and shall make those records available for inspection by OCD. 

 

2.G. RELEASE REPORTING:  The Permittee shall comply with the following permit 

conditions, pursuant to 20.6.2.1203 NMAC, if it determines that a release of oil or other water 

contaminant, in such quantity as may with reasonable probability injure or be detrimental to 

human health, animal or plant life, or property, or unreasonably interfere with the public welfare 

or the use of property, has occurred.  The Permittee shall report unauthorized releases of water 

contaminants in accordance with any additional commitments made in its approved Contingency 

Plan.  If the Permittee determines that any constituent exceeds the standards specified at 

20.6.2.3103 NMAC, then it shall report a release to OCD’s Environmental Bureau.   

 

 1. Oral Notification:  As soon as possible after learning of such a discharge, but in 

no event more than twenty-four (24) hours thereafter, the Permittee shall notify OCD’s 

Environmental Bureau.  The Permittee shall provide the following: 

 

! The name, address, and telephone number of the person or persons in charge of the 

facility, as well as of the owner and/or operator of the facility; 

! The name and location of the facility; 

! The date, time, location, and duration of the discharge; 

! The source and cause of discharge; 

! A description of the discharge, including its chemical composition; 

! The estimated volume of the discharge; and,  
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! Any corrective or abatement actions taken to mitigate immediate damage from the 

discharge. 

 

 2. Written Notification:  Within one week after the Permittee has discovered a 

discharge, the Permittee shall send written notification (may use form  C-141 with attachments) 

to OCD’s Environmental Bureau verifying the prior oral notification as to each of the foregoing 

items and providing any appropriate additions or corrections to the information contained in the 

prior oral notification. 

 

The Permittee shall provide subsequent written reports as required by OCD’s Environmental 

Bureau. 

 

2.H. OTHER REQUIREMENTS: 

 

 1. Inspection and Entry:  Pursuant to Section 74-6-9 NMSA 1978 and 

20.6.2.3107A NMAC, the Permittee shall allow any authorized representative of the OCD 

Director, to: 

! Upon the presentation of proper credentials, enter the premises at reasonable times; 

! Inspect and copy records required by this Discharge Permit; 

! Inspect any treatment works, monitoring, and analytical equipment; 

! Sample any injection fluid or produced brine; and,  

! Use the Permittee’s monitoring systems and wells in order to collect samples.  

 

 2. Advance Notice:  The Permittee shall provide OCD’s Environmental Bureau and 

Hobbs District Office with at least five (5) working days advance notice of any environmental 

sampling to be performed pursuant to this Discharge Permit, or any well plugging, abandonment 

or decommissioning of any equipment associated with its Class III well. 

 

 3. Environmental Monitoring:  The Permittee shall ensure that any environmental 

sampling and analytical laboratory data collected meets the standards specified in 20.6.2.3107B 

NMAC.  The Permittee shall ensure that all environmental samples are analyzed by an accredited 

“National Environmental Laboratory Accreditation Conference” (NELAC) Laboratory.  The 

Permittee shall submit data summary tables, all raw analytical data, and laboratory QA/QC. 

 

2.I. BONDING OR FINANCIAL ASSURANCE:  Pursuant to 20.6.2.5210B(17) NMAC, 

the Permittee shall maintain at a minimum, a single well plugging bond in the amount that it 

shall determine, in accordance with Permit Condition 5.B, to cover potential costs associated 

with plugging and abandonment of the Class III well, surface restoration, and post-operational 

monitoring, as may be needed.  OCD may require additional financial assurance to ensure 

adequate funding is available to plug and abandon the well and/or for any required corrective 

actions. 

 

Methods by which the Permittee shall demonstrate the ability to undertake these measures shall 

include submission of a surety bond or other adequate assurances, such as financial statements or 

other materials acceptable to the OCD Director, such as: (1) a surety bond; (2) a trust fund with a 

New Mexico bank in the name of the State of New Mexico, with the State as Beneficiary; (3) a 
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non-renewable letter of credit made out to the State of New Mexico; (4) liability insurance 

specifically covering the contingencies listed in this paragraph; or (5) a performance bond, 

generally in conjunction with another type of financial assurance.  If an adequate bond is posted 

by the Permittee to a federal or another state agency, and this bond covers all of the measures 

specified above, the OCD Director shall consider this bond as satisfying the bonding 

requirements of Sections 20.6.2.5000 through 20.6.2.5299 NMAC wholly or in part, depending 

upon the extent to which such bond is adequate to ensure that the Permittee will fully perform 

the measures required hereinabove. 

 

2.J.  ANNUAL REPORT:  The Permittee shall submit its annual report pursuant to 

20.6.2.3107 NMAC to OCD’s Environmental Bureau by June 1
st
 of the following year.  The 

annual report shall include the following: 

 

! Cover sheet marked as “Annual Class III Well Report, Name of Permittee, Discharge 

Permit Number, API number of well(s), date of report, and person submitting report; 

! Summary of Class III well operations for the year including a description and reason 

for any remedial or major work on the well with a copy of form C-103; 

! Monthly fluid injection and brine production volume, including the cumulative total 

carried over each year; 

! Injection pressure data; 

! A copy of the quarterly chemical analyses shall be included with data summary and 

all QA/QC information; 

! Copy of any mechanical integrity test chart, including the type of test, i.e., duration, 

gauge pressure, etc.; 

! Brief explanation describing deviations from the normal operations; 

! Results of any leaks and spill reports; 

! An Area of Review (AOR) update summary; 

! A summary with interpretation of MITs, surface subsidence surveys, cavern volume 

and geometry measurements with conclusion(s) and recommendation(s); 

! A summary of the ratio of the volume of injected fluids to the volume of produced 

brine; 

! A summary of all major Facility activities or events, which occurred during the year 

with any conclusions and recommendations; 

! Annual Certification in accordance with Permit Condition 2.B.3. 

! A summary of any new discoveries of ground water contamination with all leaks, 

spills and releases and corrective actions taken; and, 

! The Permittee shall file its Annual Report in an electronic format with a hard copy 

submittal to OCD’s Environmental Bureau. 
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3. CLASS III WELL OPERATIONS: 

 

3.A. OPERATING REQUIREMENTS:  The Permittee shall comply with the operating 

requirements specified in 20.6.2.5206A NMAC and 20.6.2.5206A NMAC to ensure that:  

 

1. Injection will occur through the innermost tubing string and brine production 

through the annulus between the casing and tubing string to promote cavern development at 

depth.  Injection and production flow can be reversed as required to achieve optimal cavern 

shaping, mine salt most efficiently, and to periodically clean the tubing and annulus.  Injection 

must only occur in the intended solution mining interval. 

 

2. Injection between the outermost casing and the well bore is prohibited in a zone 

other than the authorized injection zone.  If the Permittee determines that its Class III well is 

discharging or suspects that it is discharging fluids into a zone or zones other than the permitted 

injection zone specified in Permit Condition 3.B.1., then the Permittee shall within 24 hours 

notify OCD’s Environmental Bureau and Hobbs District Office of the circumstances and 

action(s) taken.  The Permittee shall cease operations until proper repairs are made and it has 

received approval from OCD to re-start injection operations.   

 

3.B. INJECTION OPERATIONS: 

 

 1. Well Injection Pressure Limit:  The Permittee shall ensure that the maximum 

wellhead or surface injection pressure on its Class III well shall not exceed the fracture pressure 

of the injection salt formation and will not cause new fractures or propagate any existing 

fractures of cause damage to the system. 

 

 2. Pressure Limiting Device:  The Permittee shall equip and operate its Class III 

well or system with a pressure limiting device which shall, at all times, limit surface injection 

pressure to the maximum allowable pressure for its Class III well.  The Permittee shall monitor 

the pressure-limiting device daily and shall report all pressure exceedances within 24 hours of 

detecting an exceedance to OCD’s Environmental Bureau. 

 

The Permittee shall take all steps necessary to ensure that the injected fluids enter only the 

proposed injection interval and is not permitted to escape to other formations or onto the ground 

surface.  The Permittee shall report to OCD’s Environmental Bureau within 24 hours of 

discovery any indication that new fractures or existing fractures have been propagated, or that 

damage to the well, the injection zone, or formation has occurred.   

 

3.C. CONTINUOUS MONITORING DEVICES:  The Permittee shall use continuous 

monitoring devices to provide a record of injection pressure, flow rate, flow volume, and 

pressure on the annulus between the tubing and the long string of casing. 

 

3.D. MECHANICAL INTEGRITY FOR CLASS III WELLS:   

 

 1. Pursuant to 20.6.2.5204 NMAC, the Permittee shall demonstrate mechanical 

integrity for its Class III well at least once every five years or more frequently as the OCD 
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Director may require for good cause during the life of the well.  The Permittee shall demonstrate 

mechanical integrity for its Class III well every time it performs a well workover, including 

when it pulls the tubing.  A Class III well has mechanical integrity if there is no detectable leak 

in the casing or tubing which OCD considers to be significant at maximum operating 

temperature and pressure; and no detectable conduit for fluid movement out of the injection zone 

through the well bore or vertical channels adjacent to the well bore which the OCD Director 

considers to be significant.  The Permittee shall conduct a casing Mechanical Integrity Test 

(MIT) from the surface to the approved injection depth to assess casing integrity.  The MIT shall 

consist of a 30-minute test at a minimum pressure of 300 psig measured at the surface.   

 

The Permittee shall notify OCD’s Environmental Bureau 5 days prior to conducting any MIT to 

allow OCD the opportunity to witness the MIT. 

 

 2. The following criteria will determine if the Class III well has passed the MIT: 

  a. Passes MIT if zero bleed-off during the test;  

  b. Passes MIT if final test pressure is within  ! 10% of starting pressure, if 

approved by OCD; 

  c. When the MIT is not witnessed by OCD and fails, the Permittee shall 

notify OCD within 24 hours of the failure of the MIT. 

 

 3. Pursuant to 20.6.2.5204C NMAC, the OCD Director may consider the use by the 

Permittee of equivalent alternative test methods to determine mechanical integrity.  The 

Permittee shall submit information on the proposed test and all technical data supporting its use.  

The OCD Director may approve the Permittee’s request if it will reliably demonstrate the 

mechanical integrity of the well for which its use is proposed. 

 

 4. Pursuant to 20.6.2.5204D NMAC, when conducting and evaluating the MIT(s), 

the Permittee shall apply methods and standards generally accepted in the oil and gas industry.  

When the Permittee reports the results of all MIT(s) to the OCD Director, it shall include a 

description of the test(s), the method(s) used, and the test results. 

 

3.E. WELL WORKOVER OPERATIONS:  Pursuant to 20.6.2.5205A(5) NMAC, the 

Permittee shall provide notice to and shall obtain approval from OCD’s District Office in Hobbs 

and the Environmental Bureau in Santa Fe prior to commencement of any remedial work or any 

other workover operations to allow OCD the opportunity to witness the operation.  The Permittee 

shall request approval using form C-103 (Sundry Notices and Reports on Wells) with copies sent 

to OCD’s Environmental Bureau and Hobbs District Office.  Properly completed Forms C-103 

and/or C-105 must be filed with OCD upon completion of workover activities and copies 

included in that year’s Annual Report. 

 

3.K. FLUIDS INJECTION AND BRINE PRODUCTION VOLUMES AND 

PRESSURES:  The Permittee shall continuously monitor the volumes of water injected and 

brine production .  The Permittee shall submit monthly reports of its injection and production 

volumes on or before the 10
th

 day of the following month.  The Permittee shall suspend injection 

if the monthly injection volume is less than 110% or greater than 120% of associated brine 

production.  If such an event occurs, the Permittee shall notify OCD within 24 hours. 
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3.L. AREA OF REVIEW (AOR):  The Permittee shall report within 72 hours of discovery 

any new wells, conduits, or any other device that penetrates or may penetrate the injection zone 

within a 1-mile radius from its Class III well. 

 

4. CLASS V WELLS:  Pursuant to 20.6.2.5002B NMAC, leach fields and other waste 

fluids disposal systems that inject non-hazardous fluid into or above an underground source of 

drinking water are UIC Class V injection wells.  This Discharge Permit does not authorize the 

use of a Class V injection well for the disposal of industrial waste.  Pursuant to 20.6.2.5005 

NMAC, the Permittee shall close any Class V industrial waste injection well that injects non-

hazardous industrial wastes or a mixture of industrial wastes and domestic wastes (e.g., septic 

systems, leach fields, dry wells, etc.) within 90 calendar days of the issuance of this Discharge 

Permit.  The Permittee shall document the closure of any Class V wells used for the disposal of 

non-hazardous industrial wastes or a mixture of industrial wastes and domestic wastes other than 

contaminated ground water in its Annual Report.  Other Class V wells, including wells used only 

for the injection of domestic wastes, shall be permitted by the New Mexico Environment 

Department.   

 

5. SCHEDULE OF COMPLIANCE: 

 

5.A. ANNUAL REPORT:  The Permittee shall submit its annual report to OCD by June 1st 

of each year. 

 

5.B. BONDING OR FINANCIAL ASSURANCE:  The Permittee shall submit an estimate 

of the minimum cost to properly close, plug and abandon its Class III well, conduct ground water 

restoration if applicable, and any post-operational monitoring as may be needed (see 

20.6.2.5210B(17) NMAC) within 90 days of permit issuance (See 20.6.2.5210B(17) NMAC).  

The Permittee’s cost estimate shall be based on third person estimates.  After review, OCD will 

require the Permittee to submit a single well plugging bond based on the third person cost 

estimate. 

 

5.C. SURFACE SUBSIDENCE MONITORING PLAN:  The Permittee shall submit the 

Surface Subsidence Monitoring Plan required in accordance with Permit Condition 2.B.1 within 

180 days of permit issuance. 

 

5.D. SOLUTION CAVERN CHARACTERIZATION PLAN:  The Permittee shall submit 

the Solution Cavern Characterization Plan required in accordance with Permit Condition 2.B.2 

within 180 days of permit issuance. 
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2014 Wasserhund Inc OCD BW-04 Annual Production Data

Brine-BBLS Fresh-BBLS % diff

Jan !"#!$ !"!%# 0.24%

Feb &'&($ &'"(# 0.33%

Mar "#%'& "#&!' 0.25%

Apr #&%#' #&#!% 0.25%

May #)*"* #))$( 0.28%

Jun )$!!$ )$"'# 0.39%

Jul %!!)! %!""! 0.41%

Aug #(*'" #(*!& -0.05%

Sept #)%&( #)&*% 0.38%

Oct &(**# &(%$$ 0.57%

Nov &('%" &*(%) 0.38%

Dec !#&%* !#!$! 0.26%

2014 Total 602,196 604,024 0.30%

8,282,699

Total Production year ending 2014 8,884,895 bbls

Plus numbers represent more 

fresh injected than brine 

produced.  Neg numbers the 

opposite.

Total Brine Water Production Carry Over from 

Years Past BBLs
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Report Date: April 23, 2014 Work Order: 14040811 Page Number: 1 of 2

Summary Report

Wayne Price
Wasserhund Inc.
P.O. Box 2140
Lovington, NM 88260

Report Date: April 23, 2014

Work Order: 14040811

Project Location: Buckeye(BW-4) Tatum (BW-22)
Project Name: Annual Report
Project Number: BW-4 & BW-22

Date Time Date
Sample Description Matrix Taken Taken Received
359859 BW-4 Fresh water 2014-04-04 11:43 2014-04-08
359860 BW-4 Brine water 2014-04-04 11:40 2014-04-08
359861 BW-22 Fresh water 2014-04-04 14:45 2014-04-08
359862 BW-22 Brine water 2014-04-04 14:49 2014-04-08

Sample: 359859 - BW-4 Fresh

Param Flag Result Units RL
Chloride 399 mg/L 2.5
pH 7.77 s.u. 2
Specific Gravity 1.00 g/ml
Total Dissolved Solids 1000 mg/L 2.5

Sample: 359860 - BW-4 Brine

Param Flag Result Units RL
Chloride 219000 mg/L 2.5
Dissolved Sodium 101000 mg/L 1
pH 6.99 s.u. 2
Specific Gravity 1.19 g/ml
Total Dissolved Solids 132000 mg/L 2.5

Sample: 359861 - BW-22 Fresh

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296
This is only a summary. Please, refer to the complete report package for quality control data.



Report Date: April 23, 2014 Work Order: 14040811 Page Number: 2 of 2

Param Flag Result Units RL
Chloride 406 mg/L 2.5
pH 7.99 s.u. 2
Specific Gravity 0.996 g/ml
Total Dissolved Solids 1240 mg/L 2.5

Sample: 359862 - BW-22 Brine

Param Flag Result Units RL
Chloride 19300 mg/L 2.5
Dissolved Sodium 10400 mg/L 1
pH 6.41 s.u. 2
Specific Gravity 1.03 g/ml
Total Dissolved Solids 31900 mg/L 2.5

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296
This is only a summary. Please, refer to the complete report package for quality control data.



Certifications
WBE HUB NCTRCA DBE NELAP DoD LELAP Kansas Oklahoma ISO 17025

Analytical and Quality Control Report

Wayne Price
Wasserhund Inc.
P.O. Box 2140
Lovington, NM, 88260

Report Date: April 23, 2014

Work Order: 14040811

Project Location: Buckeye(BW-4) Tatum (BW-22)
Project Name: Annual Report
Project Number: BW-4 & BW-22

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TraceAnalysis, Inc.
Date Time Date

Sample Description Matrix Taken Taken Received
359859 BW-4 Fresh water 2014-04-04 11:43 2014-04-08
359860 BW-4 Brine water 2014-04-04 11:40 2014-04-08
359861 BW-22 Fresh water 2014-04-04 14:45 2014-04-08
359862 BW-22 Brine water 2014-04-04 14:49 2014-04-08

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 18 pages and shall not be reproduced except in its entirety, without written approval of
TraceAnalysis, Inc.

Dr. Blair Leftwich, Director
Dr. Michael Abel, Project Manager
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Case Narrative

Samples for project Annual Report were received by TraceAnalysis, Inc. on 2014-04-08 and assigned to work order 14040811.
Samples for work order 14040811 were received intact at a temperature of 2.9 C.

Samples were analyzed for the following tests using their respective methods.

Prep Prep QC Analysis
Test Method Batch Date Batch Date
Chloride (IC) E 300.0 94115 2014-04-10 at 16:00 111321 2014-04-10 at 17:33
Chloride (IC) E 300.0 94116 2014-04-10 at 16:00 111322 2014-04-10 at 17:33
Na, Dissolved S 6010C 94164 2014-04-22 at 18:51 111398 2014-04-23 at 11:10
pH SM 4500-H+ 93825 2014-04-08 at 13:44 110975 2014-04-08 at 13:45
Specific Gravity ASTM D1429-95 93887 2014-04-10 at 09:20 111053 2014-04-10 at 09:45
TDS SM 2540C 94005 2014-04-09 at 16:00 111195 2014-04-09 at 16:00

Results for these samples are reported on a wet weight basis unless data package indicates otherwise.

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS
and MSD will indicate if a site specific matrix problem is occurring, however, it may not pertain to the samples for work order
14040811 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with
each preparation batch to ensure data integrity.

All other exceptions associated with this report have been footnoted on the appropriate analytical page to assist in general
data comprehension. Please contact the laboratory directly if there are any questions regarding this project.

Page 3 of 18
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Analytical Report

Sample: 359859 - BW-4 Fresh

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 111321 Date Analyzed: 2014-04-10 Analyzed By: RL
Prep Batch: 94115 Sample Preparation: 2014-04-10 Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1 399 mg/L 10 2.50

Sample: 359859 - BW-4 Fresh

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 110975 Date Analyzed: 2014-04-08 Analyzed By: AT
Prep Batch: 93825 Sample Preparation: 2014-04-08 Prepared By: AT

RL
Parameter Flag Cert Result Units Dilution RL
pH 1 7.77 s.u. 1 2.00

Sample: 359859 - BW-4 Fresh

Laboratory: Lubbock
Analysis: Specific Gravity Analytical Method: ASTM D1429-95 Prep Method: N/A
QC Batch: 111053 Date Analyzed: 2014-04-10 Analyzed By: CF
Prep Batch: 93887 Sample Preparation: 2014-04-10 Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Specific Gravity 1.00 g/ml 1 0.00

Sample: 359859 - BW-4 Fresh

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 111195 Date Analyzed: 2014-04-09 Analyzed By: RL
Prep Batch: 94005 Sample Preparation: 2014-04-09 Prepared By: RL
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RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1 1000 mg/L 20 2.50

Sample: 359860 - BW-4 Brine

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 111321 Date Analyzed: 2014-04-10 Analyzed By: RL
Prep Batch: 94115 Sample Preparation: 2014-04-10 Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1 219000 mg/L 5000 2.50

Sample: 359860 - BW-4 Brine

Laboratory: Lubbock
Analysis: Na, Dissolved Analytical Method: S 6010C Prep Method: S 3005A
QC Batch: 111398 Date Analyzed: 2014-04-23 Analyzed By: LM
Prep Batch: 94164 Sample Preparation: 2014-04-22 Prepared By: PM

RL
Parameter Flag Cert Result Units Dilution RL
Dissolved Sodium 1 101000 mg/L 100 1.00

Sample: 359860 - BW-4 Brine

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 110975 Date Analyzed: 2014-04-08 Analyzed By: AT
Prep Batch: 93825 Sample Preparation: 2014-04-08 Prepared By: AT

RL
Parameter Flag Cert Result Units Dilution RL
pH 1 6.99 s.u. 1 2.00
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Sample: 359860 - BW-4 Brine

Laboratory: Lubbock
Analysis: Specific Gravity Analytical Method: ASTM D1429-95 Prep Method: N/A
QC Batch: 111053 Date Analyzed: 2014-04-10 Analyzed By: CF
Prep Batch: 93887 Sample Preparation: 2014-04-10 Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Specific Gravity 1.19 g/ml 1 0.00

Sample: 359860 - BW-4 Brine

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 111195 Date Analyzed: 2014-04-09 Analyzed By: RL
Prep Batch: 94005 Sample Preparation: 2014-04-09 Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1 132000 mg/L 1000 2.50

Sample: 359861 - BW-22 Fresh

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 111321 Date Analyzed: 2014-04-10 Analyzed By: RL
Prep Batch: 94115 Sample Preparation: 2014-04-10 Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride B 1 406 mg/L 50 2.50

Sample: 359861 - BW-22 Fresh

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 110975 Date Analyzed: 2014-04-08 Analyzed By: AT
Prep Batch: 93825 Sample Preparation: 2014-04-08 Prepared By: AT

continued . . .
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sample 359861 continued . . .

RL
Parameter Flag Cert Result Units Dilution RL

RL
Parameter Flag Cert Result Units Dilution RL
pH 1 7.99 s.u. 1 2.00

Sample: 359861 - BW-22 Fresh

Laboratory: Lubbock
Analysis: Specific Gravity Analytical Method: ASTM D1429-95 Prep Method: N/A
QC Batch: 111053 Date Analyzed: 2014-04-10 Analyzed By: CF
Prep Batch: 93887 Sample Preparation: 2014-04-10 Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Specific Gravity 0.996 g/ml 1 0.00

Sample: 359861 - BW-22 Fresh

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 111195 Date Analyzed: 2014-04-09 Analyzed By: RL
Prep Batch: 94005 Sample Preparation: 2014-04-09 Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1 1240 mg/L 20 2.50

Sample: 359862 - BW-22 Brine

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 111322 Date Analyzed: 2014-04-10 Analyzed By: RL
Prep Batch: 94116 Sample Preparation: 2014-04-10 Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1 19300 mg/L 1000 2.50
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Sample: 359862 - BW-22 Brine

Laboratory: Lubbock
Analysis: Na, Dissolved Analytical Method: S 6010C Prep Method: S 3005A
QC Batch: 111398 Date Analyzed: 2014-04-23 Analyzed By: LM
Prep Batch: 94164 Sample Preparation: 2014-04-22 Prepared By: PM

RL
Parameter Flag Cert Result Units Dilution RL
Dissolved Sodium 1 10400 mg/L 100 1.00

Sample: 359862 - BW-22 Brine

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 110975 Date Analyzed: 2014-04-08 Analyzed By: AT
Prep Batch: 93825 Sample Preparation: 2014-04-08 Prepared By: AT

RL
Parameter Flag Cert Result Units Dilution RL
pH 1 6.41 s.u. 1 2.00

Sample: 359862 - BW-22 Brine

Laboratory: Lubbock
Analysis: Specific Gravity Analytical Method: ASTM D1429-95 Prep Method: N/A
QC Batch: 111053 Date Analyzed: 2014-04-10 Analyzed By: CF
Prep Batch: 93887 Sample Preparation: 2014-04-10 Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Specific Gravity 1.03 g/ml 1 0.00

Sample: 359862 - BW-22 Brine

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 111195 Date Analyzed: 2014-04-09 Analyzed By: RL
Prep Batch: 94005 Sample Preparation: 2014-04-09 Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1 31900 mg/L 200 2.50
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Method Blanks

Method Blank (1) QC Batch: 111053

QC Batch: 111053 Date Analyzed: 2014-04-10 Analyzed By: CF
Prep Batch: 93887 QC Preparation: 2014-04-10 Prepared By: CF

MDL
Parameter Flag Cert Result Units RL
Specific Gravity 0.998 g/ml

Method Blank (1) QC Batch: 111195

QC Batch: 111195 Date Analyzed: 2014-04-09 Analyzed By: RL
Prep Batch: 94005 QC Preparation: 2014-04-09 Prepared By: RL

MDL
Parameter Flag Cert Result Units RL
Total Dissolved Solids 1 <25.0 mg/L 2.5

Method Blank (1) QC Batch: 111321

QC Batch: 111321 Date Analyzed: 2014-04-10 Analyzed By: RL
Prep Batch: 94115 QC Preparation: 2014-04-10 Prepared By: RL

MDL
Parameter Flag Cert Result Units RL
Chloride 1 1.61 mg/L 2.5

Method Blank (1) QC Batch: 111322

QC Batch: 111322 Date Analyzed: 2014-04-10 Analyzed By: RL
Prep Batch: 94116 QC Preparation: 2014-04-10 Prepared By: RL



Report Date: April 23, 2014 Work Order: 14040811 Page Number: 10 of 18
BW-4 & BW-22 Annual Report Buckeye(BW-4) Tatum (BW-22)

MDL
Parameter Flag Cert Result Units RL
Chloride 1 1.23 mg/L 2.5

Method Blank (1) QC Batch: 111398

QC Batch: 111398 Date Analyzed: 2014-04-23 Analyzed By: LM
Prep Batch: 94164 QC Preparation: 2014-04-22 Prepared By: PM

MDL
Parameter Flag Cert Result Units RL
Dissolved Sodium 1 <0.172 mg/L 1

Duplicates (1) Duplicated Sample: 359865

QC Batch: 110975 Date Analyzed: 2014-04-08 Analyzed By: AT
Prep Batch: 93825 QC Preparation: 2014-04-08 Prepared By: AT

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
pH 1 8.45 8.46 s.u. 1 0 20

Duplicates (1) Duplicated Sample: 359862

QC Batch: 111053 Date Analyzed: 2014-04-10 Analyzed By: CF
Prep Batch: 93887 QC Preparation: 2014-04-10 Prepared By: CF

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Specific Gravity 1.03 1.03 g/ml 1 0 200

Duplicates (1) Duplicated Sample: 360017

QC Batch: 111195 Date Analyzed: 2014-04-09 Analyzed By: RL
Prep Batch: 94005 QC Preparation: 2014-04-09 Prepared By: RL
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Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Total Dissolved Solids 1 1690 1720 mg/L 20 2 10
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Laboratory Control Spikes

Laboratory Control Spike (LCS-1)

QC Batch: 111195 Date Analyzed: 2014-04-09 Analyzed By: RL
Prep Batch: 94005 QC Preparation: 2014-04-09 Prepared By: RL

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Total Dissolved Solids 1 1020 mg/L 10 1000 <25.0 102 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Total Dissolved Solids 1 1010 mg/L 10 1000 <25.0 101 90 - 110 1 10

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 111321 Date Analyzed: 2014-04-10 Analyzed By: RL
Prep Batch: 94115 QC Preparation: 2014-04-10 Prepared By: RL

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1 26.2 mg/L 1 25.0 1.61 98 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1 26.1 mg/L 1 25.0 1.61 98 90 - 110 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 111322 Date Analyzed: 2014-04-10 Analyzed By: RL
Prep Batch: 94116 QC Preparation: 2014-04-10 Prepared By: RL
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LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1 26.0 mg/L 1 25.0 1.23 99 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1 26.0 mg/L 1 25.0 1.23 99 90 - 110 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 111398 Date Analyzed: 2014-04-23 Analyzed By: LM
Prep Batch: 94164 QC Preparation: 2014-04-22 Prepared By: PM

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium 1 53.0 mg/L 1 50.0 <0.172 106 85 - 115

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium 1 53.1 mg/L 1 50.0 <0.172 106 85 - 115 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 359861

QC Batch: 111321 Date Analyzed: 2014-04-10 Analyzed By: RL
Prep Batch: 94115 QC Preparation: 2014-04-10 Prepared By: RL

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1 1840 mg/L 50 1250 406 115 80 - 120

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1 1850 mg/L 50 1250 406 116 80 - 120 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Matrix Spike (MS-1) Spiked Sample: 360083

QC Batch: 111322 Date Analyzed: 2014-04-10 Analyzed By: RL
Prep Batch: 94116 QC Preparation: 2014-04-10 Prepared By: RL

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1 19000 mg/L 500 12500 4720 114 80 - 120

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1 19200 mg/L 500 12500 4720 116 80 - 120 1 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 360135

QC Batch: 111398 Date Analyzed: 2014-04-23 Analyzed By: LM
Prep Batch: 94164 QC Preparation: 2014-04-22 Prepared By: PM

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium 1 617 mg/L 1 500 82.16 107 75 - 125

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium 1 582 mg/L 1 500 82.16 100 75 - 125 6 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.



Report Date: April 23, 2014 Work Order: 14040811 Page Number: 15 of 18
BW-4 & BW-22 Annual Report Buckeye(BW-4) Tatum (BW-22)

Calibration Standards

Standard (ICV-1)

QC Batch: 110975 Date Analyzed: 2014-04-08 Analyzed By: AT

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
pH 1 s.u. 7.00 7.00 100 98 - 102 2014-04-08

Standard (CCV-1)

QC Batch: 110975 Date Analyzed: 2014-04-08 Analyzed By: AT

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
pH 1 s.u. 7.00 7.01 100 98 - 102 2014-04-08

Standard (CCV-1)

QC Batch: 111321 Date Analyzed: 2014-04-10 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1 mg/L 25.0 26.2 105 90 - 110 2014-04-10

Standard (CCV-2)

QC Batch: 111321 Date Analyzed: 2014-04-10 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1 mg/L 25.0 26.0 104 90 - 110 2014-04-10
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Standard (CCV-1)

QC Batch: 111322 Date Analyzed: 2014-04-10 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1 mg/L 25.0 26.0 104 90 - 110 2014-04-10

Standard (CCV-2)

QC Batch: 111322 Date Analyzed: 2014-04-10 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1 mg/L 25.0 26.0 104 90 - 110 2014-04-10

Standard (ICV-1)

QC Batch: 111398 Date Analyzed: 2014-04-23 Analyzed By: LM

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 1 mg/L 51.0 49.2 96 90 - 110 2014-04-23

Standard (CCV-1)

QC Batch: 111398 Date Analyzed: 2014-04-23 Analyzed By: LM

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 1 mg/L 51.0 50.5 99 90 - 110 2014-04-23
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Appendix

Report Definitions

Name Definition
MDL Method Detection Limit
MQL Minimum Quantitation Limit
SDL Sample Detection Limit

Laboratory Certifications

Certifying Certification Laboratory
C Authority Number Location
- NCTRCA WFWB384444Y0909 TraceAnalysis
- DBE VN 20657 TraceAnalysis
- HUB 1752439743100-86536 TraceAnalysis
- WBE 237019 TraceAnalysis
1 NELAP T104704219-14-10 Lubbock

Standard Flags

F Description
B Analyte detected in the corresponding method blank above the method detection

limit
H Analyzed out of hold time
J Estimated concentration

Jb The analyte is positively identified and the value is approximated between the SDL
and MQL. Sample contains less then ten times the concentration found in the
method blank. The result should be considered non-detect to the SDL.

Je Estimated concentration exceeding calibration range.
MI1 Split peak or shoulder peak
MI2 Instrument software did not integrate
MI3 Instrument software misidentified the peak
MI4 Instrument software integrated improperly
MI5 Baseline correction
Qc Calibration check outside of laboratory limits.
Qr RPD outside of laboratory limits
Qs Spike recovery outside of laboratory limits.
Qsr Surrogate recovery outside of laboratory limits.
U The analyte is not detected above the SDL

Attachments
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Report Date: July 31, 2014 Work Order: 14072110 Page Number: 1 of 2

Summary Report

Wayne Price
Price LLC
312 Encantado Ridge Ct. NE
Rio Rancho, NM 87124

Report Date: July 31, 2014

Work Order: 14072110

Project Location: Buckeye, NM-Tatum, NM
Project Name: Quarterly Samples
Project Number: Buckeye Station-Tatum Station

Date Time Date
Sample Description Matrix Taken Taken Received
368929 BS FW water 2014-07-17 13:05 2014-07-17
368930 BS BW water 2014-07-17 13:08 2014-07-17
368931 TS FW water 2014-07-17 13:59 2014-07-17
368932 TS BW water 2014-07-17 14:03 2014-07-17

Sample: 368929 - BS FW

Param Flag Result Units RL
Chloride 341 mg/L 2.5
Density 0.995 g/ml
pH 7.62 s.u. 2
Total Dissolved Solids Qr 864 mg/L 2.5

Sample: 368930 - BS BW

Param Flag Result Units RL
Chloride 200000 mg/L 2.5
Density 1.20 g/ml
Dissolved Sodium 149000 mg/L 1
pH 6.90 s.u. 2
Total Dissolved Solids 295000 mg/L 2.5

Sample: 368931 - TS FW

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296
This is only a summary. Please, refer to the complete report package for quality control data.
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Param Flag Result Units RL
Chloride 76.8 mg/L 2.5
Density 0.994 g/ml
pH 9.30 s.u. 2
Total Dissolved Solids 639 mg/L 2.5

Sample: 368932 - TS BW

Param Flag Result Units RL
Chloride 17900 mg/L 2.5
Density 1.02 g/ml
Dissolved Sodium 11300 mg/L 1
pH 6.21 s.u. 2
Total Dissolved Solids 34600 mg/L 2.5

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296
This is only a summary. Please, refer to the complete report package for quality control data.



Certifications
WBE HUB NCTRCA DBE NELAP DoD LELAP Kansas Oklahoma ISO 17025

Analytical and Quality Control Report

Wayne Price
Price LLC
312 Encantado Ridge Ct. NE
Rio Rancho, NM, 87124

Report Date: July 31, 2014

Work Order: 14072110

Project Location: Buckeye, NM-Tatum, NM
Project Name: Quarterly Samples
Project Number: Buckeye Station-Tatum Station

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TraceAnalysis, Inc.
Date Time Date

Sample Description Matrix Taken Taken Received
368929 BS FW water 2014-07-17 13:05 2014-07-17
368930 BS BW water 2014-07-17 13:08 2014-07-17
368931 TS FW water 2014-07-17 13:59 2014-07-17
368932 TS BW water 2014-07-17 14:03 2014-07-17

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 19 pages and shall not be reproduced except in its entirety, without written approval of
TraceAnalysis, Inc.

Dr. Blair Leftwich, Director
James Taylor, Assistant Director
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Case Narrative

Samples for project Quarterly Samples were received by TraceAnalysis, Inc. on 2014-07-17 and assigned to work order
14072110. Samples for work order 14072110 were received intact at a temperature of 1.0 C.

Samples were analyzed for the following tests using their respective methods.

Prep Prep QC Analysis
Test Method Batch Date Batch Date
Chloride (IC) E 300.0 96480 2014-07-29 at 16:46 114086 2014-07-29 at 16:46
Density ASTM D854-92 96429 2014-07-28 at 11:00 114019 2014-07-28 at 11:15
Na, Dissolved S 6010C 96355 2014-07-24 at 13:18 114016 2014-07-25 at 15:56
pH SM 4500-H+ 96321 2014-07-23 at 10:49 113880 2014-07-23 at 10:50
TDS SM 2540C 96388 2014-07-23 at 11:00 113960 2014-07-23 at 11:00
TDS SM 2540C 96452 2014-07-25 at 11:40 114047 2014-07-25 at 11:40

Results for these samples are reported on a wet weight basis unless data package indicates otherwise.

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS
and MSD will indicate if a site specific matrix problem is occurring, however, it may not pertain to the samples for work order
14072110 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with
each preparation batch to ensure data integrity.

All other exceptions associated with this report have been footnoted on the appropriate analytical page to assist in general
data comprehension. Please contact the laboratory directly if there are any questions regarding this project.

Page 3 of 19
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Analytical Report

Sample: 368929 - BS FW

Laboratory: El Paso
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 114086 Date Analyzed: 2014-07-29 Analyzed By: JR
Prep Batch: 96480 Sample Preparation: 2014-07-29 Prepared By: JR

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1,4,6 341 mg/L 10 2.50

Sample: 368929 - BS FW

Laboratory: Lubbock
Analysis: Density Analytical Method: ASTM D854-92 Prep Method: N/A
QC Batch: 114019 Date Analyzed: 2014-07-28 Analyzed By: CF
Prep Batch: 96429 Sample Preparation: 2014-07-28 Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Density 0.995 g/ml 1 0.00

Sample: 368929 - BS FW

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 113880 Date Analyzed: 2014-07-23 Analyzed By: AT
Prep Batch: 96321 Sample Preparation: 2014-07-23 Prepared By: AT

RL
Parameter Flag Cert Result Units Dilution RL
pH 2,3,7,8 7.62 s.u. 1 2.00

Sample: 368929 - BS FW

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 114047 Date Analyzed: 2014-07-25 Analyzed By: CF
Prep Batch: 96452 Sample Preparation: 2014-07-25 Prepared By: CF
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RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids Qr 2,3,5,7,8 864 mg/L 20 2.50

Sample: 368930 - BS BW

Laboratory: El Paso
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 114086 Date Analyzed: 2014-07-29 Analyzed By: JR
Prep Batch: 96480 Sample Preparation: 2014-07-29 Prepared By: JR

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1,4,6 200000 mg/L 5000 2.50

Sample: 368930 - BS BW

Laboratory: Lubbock
Analysis: Density Analytical Method: ASTM D854-92 Prep Method: N/A
QC Batch: 114019 Date Analyzed: 2014-07-28 Analyzed By: CF
Prep Batch: 96429 Sample Preparation: 2014-07-28 Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Density 1.20 g/ml 1 0.00

Sample: 368930 - BS BW

Laboratory: Lubbock
Analysis: Na, Dissolved Analytical Method: S 6010C Prep Method: S 3005A
QC Batch: 114016 Date Analyzed: 2014-07-25 Analyzed By: LM
Prep Batch: 96355 Sample Preparation: 2014-07-24 Prepared By: LM

RL
Parameter Flag Cert Result Units Dilution RL
Dissolved Sodium 3,5,7,8 149000 mg/L 10000 1.00
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Sample: 368930 - BS BW

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 113880 Date Analyzed: 2014-07-23 Analyzed By: AT
Prep Batch: 96321 Sample Preparation: 2014-07-23 Prepared By: AT

RL
Parameter Flag Cert Result Units Dilution RL
pH 2,3,7,8 6.90 s.u. 1 2.00

Sample: 368930 - BS BW

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 113960 Date Analyzed: 2014-07-23 Analyzed By: CF
Prep Batch: 96388 Sample Preparation: 2014-07-23 Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 2,3,5,7,8 295000 mg/L 2000 2.50

Sample: 368931 - TS FW

Laboratory: El Paso
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 114086 Date Analyzed: 2014-07-29 Analyzed By: JR
Prep Batch: 96480 Sample Preparation: 2014-07-29 Prepared By: JR

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1,4,6 76.8 mg/L 10 2.50

Sample: 368931 - TS FW

Laboratory: Lubbock
Analysis: Density Analytical Method: ASTM D854-92 Prep Method: N/A
QC Batch: 114019 Date Analyzed: 2014-07-28 Analyzed By: CF
Prep Batch: 96429 Sample Preparation: 2014-07-28 Prepared By: CF

continued . . .
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sample 368931 continued . . .

RL
Parameter Flag Cert Result Units Dilution RL

RL
Parameter Flag Cert Result Units Dilution RL
Density 0.994 g/ml 1 0.00

Sample: 368931 - TS FW

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 113880 Date Analyzed: 2014-07-23 Analyzed By: AT
Prep Batch: 96321 Sample Preparation: 2014-07-23 Prepared By: AT

RL
Parameter Flag Cert Result Units Dilution RL
pH 2,3,7,8 9.30 s.u. 1 2.00

Sample: 368931 - TS FW

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 113960 Date Analyzed: 2014-07-23 Analyzed By: CF
Prep Batch: 96388 Sample Preparation: 2014-07-23 Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 2,3,5,7,8 639 mg/L 10 2.50

Sample: 368932 - TS BW

Laboratory: El Paso
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 114086 Date Analyzed: 2014-07-29 Analyzed By: JR
Prep Batch: 96480 Sample Preparation: 2014-07-29 Prepared By: JR

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1,4,6 17900 mg/L 500 2.50
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Sample: 368932 - TS BW

Laboratory: Lubbock
Analysis: Density Analytical Method: ASTM D854-92 Prep Method: N/A
QC Batch: 114019 Date Analyzed: 2014-07-28 Analyzed By: CF
Prep Batch: 96429 Sample Preparation: 2014-07-28 Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Density 1.02 g/ml 1 0.00

Sample: 368932 - TS BW

Laboratory: Lubbock
Analysis: Na, Dissolved Analytical Method: S 6010C Prep Method: S 3005A
QC Batch: 114016 Date Analyzed: 2014-07-25 Analyzed By: LM
Prep Batch: 96355 Sample Preparation: 2014-07-24 Prepared By: LM

RL
Parameter Flag Cert Result Units Dilution RL
Dissolved Sodium 3,5,7,8 11300 mg/L 100 1.00

Sample: 368932 - TS BW

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 113880 Date Analyzed: 2014-07-23 Analyzed By: AT
Prep Batch: 96321 Sample Preparation: 2014-07-23 Prepared By: AT

RL
Parameter Flag Cert Result Units Dilution RL
pH 2,3,7,8 6.21 s.u. 1 2.00

Sample: 368932 - TS BW

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 113960 Date Analyzed: 2014-07-23 Analyzed By: CF
Prep Batch: 96388 Sample Preparation: 2014-07-23 Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 2,3,5,7,8 34600 mg/L 1000 2.50
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Method Blanks

Method Blank (1) QC Batch: 113960

QC Batch: 113960 Date Analyzed: 2014-07-23 Analyzed By: CF
Prep Batch: 96388 QC Preparation: 2014-07-23 Prepared By: CF

MDL
Parameter Flag Cert Result Units RL
Total Dissolved Solids 2,3,5,7,8 <2.50 mg/L 2.5

Method Blank (1) QC Batch: 114016

QC Batch: 114016 Date Analyzed: 2014-07-25 Analyzed By: LM
Prep Batch: 96355 QC Preparation: 2014-07-24 Prepared By: PM

MDL
Parameter Flag Cert Result Units RL
Dissolved Sodium 3,5,7,8 <0.0184 mg/L 1

Method Blank (1) QC Batch: 114019

QC Batch: 114019 Date Analyzed: 2014-07-28 Analyzed By: CF
Prep Batch: 96429 QC Preparation: 2014-07-28 Prepared By: CF

MDL
Parameter Flag Cert Result Units RL
Density 0.995 g/ml

Method Blank (1) QC Batch: 114047

QC Batch: 114047 Date Analyzed: 2014-07-25 Analyzed By: CF
Prep Batch: 96452 QC Preparation: 2014-07-25 Prepared By: CF
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MDL
Parameter Flag Cert Result Units RL
Total Dissolved Solids 2,3,5,7,8 <2.50 mg/L 2.5

Method Blank (1) QC Batch: 114086

QC Batch: 114086 Date Analyzed: 2014-07-29 Analyzed By: JR
Prep Batch: 96480 QC Preparation: 2014-07-29 Prepared By: JR

MDL
Parameter Flag Cert Result Units RL
Chloride 1,4,6 <0.00680 mg/L 2.5
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Duplicates

Duplicates (1) Duplicated Sample: 368940

QC Batch: 113880 Date Analyzed: 2014-07-23 Analyzed By: AT
Prep Batch: 96321 QC Preparation: 2014-07-23 Prepared By: AT

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
pH 2,3,7,8 8.16 8.20 s.u. 1 0 20

Duplicates (1) Duplicated Sample: 369075

QC Batch: 113960 Date Analyzed: 2014-07-23 Analyzed By: CF
Prep Batch: 96388 QC Preparation: 2014-07-23 Prepared By: CF

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Total Dissolved Solids 2,3,5,7,8 381 380 mg/L 10 0 10

Duplicates (1) Duplicated Sample: 368932

QC Batch: 114019 Date Analyzed: 2014-07-28 Analyzed By: CF
Prep Batch: 96429 QC Preparation: 2014-07-28 Prepared By: CF

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Density 1.02 1.02 g/ml 1 0 20

Duplicates (1) Duplicated Sample: 369374

QC Batch: 114047 Date Analyzed: 2014-07-25 Analyzed By: CF
Prep Batch: 96452 QC Preparation: 2014-07-25 Prepared By: CF
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Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Total Dissolved Solids Qr Qr 2,3,5,7,8 2660 2300 mg/L 50 14 10
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Laboratory Control Spikes

Laboratory Control Spike (LCS-1)

QC Batch: 113960 Date Analyzed: 2014-07-23 Analyzed By: CF
Prep Batch: 96388 QC Preparation: 2014-07-23 Prepared By: CF

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Total Dissolved Solids 2,3,5,7,8 1000 mg/L 1 1000 <2.50 100 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Total Dissolved Solids 2,3,5,7,8 1040 mg/L 1 1000 <2.50 104 90 - 110 4 10

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 114016 Date Analyzed: 2014-07-25 Analyzed By: LM
Prep Batch: 96355 QC Preparation: 2014-07-24 Prepared By: PM

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium 3,5,7,8 49.5 mg/L 1 52.5 <0.0184 94 85 - 115

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium 3,5,7,8 50.2 mg/L 1 52.5 <0.0184 96 85 - 115 1 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 114047 Date Analyzed: 2014-07-25 Analyzed By: CF
Prep Batch: 96452 QC Preparation: 2014-07-25 Prepared By: CF
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LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Total Dissolved Solids 2,3,5,7,8 972 mg/L 1 1000 <2.50 97 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Total Dissolved Solids 2,3,5,7,8 1020 mg/L 1 1000 <2.50 102 90 - 110 5 10

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 114086 Date Analyzed: 2014-07-29 Analyzed By: JR
Prep Batch: 96480 QC Preparation: 2014-07-29 Prepared By: JR

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,4,6 25.2 mg/L 1 25.0 <0.00680 101 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,4,6 25.1 mg/L 1 25.0 <0.00680 100 90 - 110 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Matrix Spikes

Matrix Spike (MS-1) Spiked Sample: 368864

QC Batch: 114016 Date Analyzed: 2014-07-25 Analyzed By: LM
Prep Batch: 96355 QC Preparation: 2014-07-24 Prepared By: PM

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium 3,5,7,8 4530 mg/L 10 525 4100 82 75 - 125

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium 3,5,7,8 4540 mg/L 10 525 4100 84 75 - 125 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 368931

QC Batch: 114086 Date Analyzed: 2014-07-29 Analyzed By: JR
Prep Batch: 96480 QC Preparation: 2014-07-29 Prepared By: JR

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,4,6 1480 mg/L 55.6 1390 76.8 101 80 - 120

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,4,6 1480 mg/L 55.6 1390 76.8 101 80 - 120 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Calibration Standards

Standard (ICV-1)

QC Batch: 113880 Date Analyzed: 2014-07-23 Analyzed By: AT

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
pH 2,3,7,8 s.u. 7.00 7.01 100 98 - 102 2014-07-23

Standard (CCV-1)

QC Batch: 113880 Date Analyzed: 2014-07-23 Analyzed By: AT

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
pH 2,3,7,8 s.u. 7.00 7.01 100 98 - 102 2014-07-23

Standard (ICV-1)

QC Batch: 114016 Date Analyzed: 2014-07-25 Analyzed By: LM

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 3,5,7,8 mg/L 51.0 48.8 96 90 - 110 2014-07-25

Standard (CCV-1)

QC Batch: 114016 Date Analyzed: 2014-07-25 Analyzed By: LM

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 3,5,7,8 mg/L 51.0 49.9 98 90 - 110 2014-07-25
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Standard (CCV-1)

QC Batch: 114086 Date Analyzed: 2014-07-29 Analyzed By: JR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,4,6 mg/L 25.0 24.8 99 90 - 110 2014-07-29

Standard (CCV-2)

QC Batch: 114086 Date Analyzed: 2014-07-29 Analyzed By: JR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,4,6 mg/L 25.0 25.0 100 90 - 110 2014-07-29

Standard (CCV-3)

QC Batch: 114086 Date Analyzed: 2014-07-29 Analyzed By: JR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,4,6 mg/L 25.0 25.2 101 90 - 110 2014-07-29
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Appendix

Report Definitions

Name Definition
MDL Method Detection Limit
MQL Minimum Quantitation Limit
SDL Sample Detection Limit

Laboratory Certifications

Certifying Certification Laboratory
C Authority Number Location
- NCTRCA WFWB384444Y0909 TraceAnalysis
- DBE VN 20657 TraceAnalysis
- HUB 1752439743100-86536 TraceAnalysis
- WBE 237019 TraceAnalysis
1 PJLA L14-103 El Paso
2 PJLA L14-93 Lubbock
3 Kansas Kansas E-10317 Lubbock
4 LELAP LELAP-02002 El Paso
5 LELAP LELAP-02003 Lubbock
6 NELAP T104704221-12-3 El Paso
7 NELAP T104704219-14-10 Lubbock
8 2013-083 Lubbock

Standard Flags

F Description
B Analyte detected in the corresponding method blank above the method detection

limit
H Analyzed out of hold time
J Estimated concentration

Jb The analyte is positively identified and the value is approximated between the SDL
and MQL. Sample contains less then ten times the concentration found in the
method blank. The result should be considered non-detect to the SDL.

Je Estimated concentration exceeding calibration range.
MI1 Split peak or shoulder peak
MI2 Instrument software did not integrate
MI3 Instrument software misidentified the peak
MI4 Instrument software integrated improperly
MI5 Baseline correction
Qc Calibration check outside of laboratory limits.
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F Description
Qr RPD outside of laboratory limits
Qs Spike recovery outside of laboratory limits.
Qsr Surrogate recovery outside of laboratory limits.
U The analyte is not detected above the SDL

Attachments

The scanned attachments will follow this page.
Please note, each attachment may consist of more than one page.
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Summary Report

Wayne Price
Price LLC
312 Encantado Ridge Ct. NE
Rio Rancho, NM 87124

Report Date: October 31, 2014

Work Order: 14102105

Project Location: Buckeye New Mexico
Project Name: Brine Well

Date Time Date
Sample Description Matrix Taken Taken Received
377442 Fresh water 2014-10-16 13:19 2014-10-17
377443 Brine water 2014-10-16 13:39 2014-10-17

Sample: 377442 - Fresh

Param Flag Result Units RL
Chloride 330 mg/L 2.5
pH 7.46 s.u. 2
Specific Gravity 0.9953 g/ml
Total Dissolved Solids 938 mg/L 2.5

Sample: 377443 - Brine

Param Flag Result Units RL
Chloride 132000 mg/L 2.5
Dissolved Sodium Qs 94600 mg/L 1
pH 7.03 s.u. 2
Specific Gravity 1.154 g/ml
Total Dissolved Solids 229000 mg/L 2.5

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296
This is only a summary. Please, refer to the complete report package for quality control data.



Certifications
WBE HUB NCTRCA DBE NELAP DoD LELAP Kansas Oklahoma ISO 17025

Analytical and Quality Control Report

Wayne Price
Price LLC
312 Encantado Ridge Ct. NE
Rio Rancho, NM, 87124

Report Date: October 31, 2014

Work Order: 14102105

Project Location: Buckeye New Mexico
Project Name: Brine Well
Project Number: Brine Well

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TraceAnalysis, Inc.
Date Time Date

Sample Description Matrix Taken Taken Received
377442 Fresh water 2014-10-16 13:19 2014-10-17
377443 Brine water 2014-10-16 13:39 2014-10-17

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 17 pages and shall not be reproduced except in its entirety, without written approval of
TraceAnalysis, Inc.

Dr. Blair Leftwich, Director
James Taylor, Assistant Director
Brian Pellam, Operations Manager
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Case Narrative

Samples for project Brine Well were received by TraceAnalysis, Inc. on 2014-10-17 and assigned to work order 14102105.
Samples for work order 14102105 were received intact at a temperature of 1.1 C.

Samples were analyzed for the following tests using their respective methods.

Prep Prep QC Analysis
Test Method Batch Date Batch Date
Chloride (IC) E 300.0 98705 2014-10-28 at 15:00 116735 2014-10-28 at 16:01
Chloride (IC) E 300.0 98782 2014-10-30 at 10:00 116834 2014-10-30 at 11:59
Na, Dissolved S 6010C 98605 2014-10-23 at 14:50 116734 2014-10-29 at 10:25
pH SM 4500-H+ 98540 2014-10-21 at 16:30 116526 2014-10-21 at 16:30
Specific Gravity ASTM D1429-95 98592 2014-10-23 at 10:30 116586 2014-10-23 at 10:45
TDS SM 2540C 98719 2014-10-23 at 10:00 116755 2014-10-23 at 16:00

Results for these samples are reported on a wet weight basis unless data package indicates otherwise.

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS
and MSD will indicate if a site specific matrix problem is occurring, however, it may not pertain to the samples for work order
14102105 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with
each preparation batch to ensure data integrity.

All other exceptions associated with this report have been footnoted on the appropriate analytical page to assist in general
data comprehension. Please contact the laboratory directly if there are any questions regarding this project.

Page 3 of 17
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Analytical Report

Sample: 377442 - Fresh

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 116735 Date Analyzed: 2014-10-28 Analyzed By: RL
Prep Batch: 98705 Sample Preparation: Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1,2,3,4,5 330 mg/L 10 2.50

Sample: 377442 - Fresh

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 116526 Date Analyzed: 2014-10-21 Analyzed By: JP
Prep Batch: 98540 Sample Preparation: Prepared By: JP

RL
Parameter Flag Cert Result Units Dilution RL
pH 1,2,4,5 7.46 s.u. 1 2.00

Sample: 377442 - Fresh

Laboratory: Lubbock
Analysis: Specific Gravity Analytical Method: ASTM D1429-95 Prep Method: N/A
QC Batch: 116586 Date Analyzed: 2014-10-23 Analyzed By: CF
Prep Batch: 98592 Sample Preparation: 2014-10-23 Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Specific Gravity 0.9953 g/ml 1 0.000

Sample: 377442 - Fresh

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 116755 Date Analyzed: 2014-10-23 Analyzed By: RL
Prep Batch: 98719 Sample Preparation: Prepared By: RL
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RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1,2,3,4,5 938 mg/L 20 2.50

Sample: 377443 - Brine

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 116834 Date Analyzed: 2014-10-30 Analyzed By: RL
Prep Batch: 98782 Sample Preparation: Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride 1,2,3,4,5 132000 mg/L 5000 2.50

Sample: 377443 - Brine

Laboratory: Lubbock
Analysis: Na, Dissolved Analytical Method: S 6010C Prep Method: S 3005A
QC Batch: 116734 Date Analyzed: 2014-10-29 Analyzed By: LM
Prep Batch: 98605 Sample Preparation: 2014-10-23 Prepared By: LM

RL
Parameter Flag Cert Result Units Dilution RL
Dissolved Sodium Qs 2,3,4,5 94600 mg/L 1000 1.00

Sample: 377443 - Brine

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 116526 Date Analyzed: 2014-10-21 Analyzed By: JP
Prep Batch: 98540 Sample Preparation: Prepared By: JP

RL
Parameter Flag Cert Result Units Dilution RL
pH 1,2,4,5 7.03 s.u. 1 2.00
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Sample: 377443 - Brine

Laboratory: Lubbock
Analysis: Specific Gravity Analytical Method: ASTM D1429-95 Prep Method: N/A
QC Batch: 116586 Date Analyzed: 2014-10-23 Analyzed By: CF
Prep Batch: 98592 Sample Preparation: 2014-10-23 Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Specific Gravity 1.154 g/ml 1 0.000

Sample: 377443 - Brine

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 116755 Date Analyzed: 2014-10-23 Analyzed By: RL
Prep Batch: 98719 Sample Preparation: Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1,2,3,4,5 229000 mg/L 2000 2.50
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Method Blanks

Method Blank (1) QC Batch: 116586

QC Batch: 116586 Date Analyzed: 2014-10-23 Analyzed By: CF
Prep Batch: 98592 QC Preparation: 2014-10-23 Prepared By: CF

MDL
Parameter Flag Cert Result Units RL
Specific Gravity 1.002 g/ml

Method Blank (1) QC Batch: 116734

QC Batch: 116734 Date Analyzed: 2014-10-29 Analyzed By: LM
Prep Batch: 98605 QC Preparation: 2014-10-23 Prepared By: PM

MDL
Parameter Flag Cert Result Units RL
Dissolved Sodium 2,3,4,5 <0.0184 mg/L 1

Method Blank (1) QC Batch: 116735

QC Batch: 116735 Date Analyzed: 2014-10-28 Analyzed By: RL
Prep Batch: 98705 QC Preparation: 2014-10-28 Prepared By: RL

MDL
Parameter Flag Cert Result Units RL
Chloride 1,2,3,4,5 1.11 mg/L 2.5

Method Blank (1) QC Batch: 116755

QC Batch: 116755 Date Analyzed: 2014-10-23 Analyzed By: RL
Prep Batch: 98719 QC Preparation: 2014-10-23 Prepared By: RL
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MDL
Parameter Flag Cert Result Units RL
Total Dissolved Solids 1,2,3,4,5 <25.0 mg/L 2.5

Method Blank (1) QC Batch: 116834

QC Batch: 116834 Date Analyzed: 2014-10-30 Analyzed By: RL
Prep Batch: 98782 QC Preparation: 2014-10-30 Prepared By: RL

MDL
Parameter Flag Cert Result Units RL
Chloride 1,2,3,4,5 1.26 mg/L 2.5
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Duplicates

Duplicates (1) Duplicated Sample: 377452

QC Batch: 116526 Date Analyzed: 2014-10-21 Analyzed By: JP
Prep Batch: 98540 QC Preparation: 2014-10-21 Prepared By: JP

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
pH 1,2,4,5 6.33 6.34 s.u. 1 0 20

Duplicates (1) Duplicated Sample: 377452

QC Batch: 116586 Date Analyzed: 2014-10-23 Analyzed By: CF
Prep Batch: 98592 QC Preparation: 2014-10-23 Prepared By: CF

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Specific Gravity 1.009 1.035 g/ml 1 2 200

Duplicates (1) Duplicated Sample: 377727

QC Batch: 116755 Date Analyzed: 2014-10-23 Analyzed By: RL
Prep Batch: 98719 QC Preparation: 2014-10-23 Prepared By: RL

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Total Dissolved Solids 1,2,3,4,5 1830 1830 mg/L 20 0 10
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Laboratory Control Spikes

Laboratory Control Spike (LCS-1)

QC Batch: 116734 Date Analyzed: 2014-10-29 Analyzed By: LM
Prep Batch: 98605 QC Preparation: 2014-10-23 Prepared By: PM

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium 2,3,4,5 54.9 mg/L 1 52.5 <0.0184 104 85 - 115

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium 2,3,4,5 53.4 mg/L 1 52.5 <0.0184 102 85 - 115 3 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 116735 Date Analyzed: 2014-10-28 Analyzed By: RL
Prep Batch: 98705 QC Preparation: 2014-10-28 Prepared By: RL

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,5 25.4 mg/L 1 25.0 1.11 97 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,5 25.3 mg/L 1 25.0 1.11 97 90 - 110 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 116755 Date Analyzed: 2014-10-23 Analyzed By: RL
Prep Batch: 98719 QC Preparation: 2014-10-23 Prepared By: RL
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LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Total Dissolved Solids 1,2,3,4,5 986 mg/L 10 1000 <25.0 99 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Total Dissolved Solids 1,2,3,4,5 969 mg/L 10 1000 <25.0 97 90 - 110 2 10

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 116834 Date Analyzed: 2014-10-30 Analyzed By: RL
Prep Batch: 98782 QC Preparation: 2014-10-30 Prepared By: RL

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,5 25.1 mg/L 1 25.0 1.26 95 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,5 25.0 mg/L 1 25.0 1.26 95 90 - 110 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Matrix Spikes

Matrix Spike (MS-1) Spiked Sample: 376967

QC Batch: 116734 Date Analyzed: 2014-10-29 Analyzed By: LM
Prep Batch: 98605 QC Preparation: 2014-10-23 Prepared By: PM

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium Qs Qs 2,3,4,5 5740 mg/L 100 525 5457 54 75 - 125

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium Qs Qs 2,3,4,5 5800 mg/L 100 525 5457 65 75 - 125 1 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 377451

QC Batch: 116735 Date Analyzed: 2014-10-28 Analyzed By: RL
Prep Batch: 98705 QC Preparation: 2014-10-28 Prepared By: RL

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,5 340 mg/L 10 250 75.5 106 80 - 120

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,5 339 mg/L 10 250 75.5 105 80 - 120 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 378037

QC Batch: 116834 Date Analyzed: 2014-10-30 Analyzed By: RL
Prep Batch: 98782 QC Preparation: 2014-10-30 Prepared By: RL
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MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,5 393 mg/L 10 250 110 113 80 - 120

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,5 377 mg/L 10 250 110 107 80 - 120 4 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Calibration Standards

Standard (ICV-1)

QC Batch: 116526 Date Analyzed: 2014-10-21 Analyzed By: JP

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
pH 1,2,4,5 s.u. 7.00 7.01 100 98 - 102 2014-10-21

Standard (CCV-1)

QC Batch: 116526 Date Analyzed: 2014-10-21 Analyzed By: JP

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
pH 1,2,4,5 s.u. 7.00 7.01 100 98 - 102 2014-10-21

Standard (ICV-1)

QC Batch: 116734 Date Analyzed: 2014-10-29 Analyzed By: LM

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 2,3,4,5 mg/L 51.0 51.7 101 90 - 110 2014-10-29

Standard (CCV-1)

QC Batch: 116734 Date Analyzed: 2014-10-29 Analyzed By: LM

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 2,3,4,5 mg/L 51.0 52.5 103 90 - 110 2014-10-29
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Standard (CCV-1)

QC Batch: 116735 Date Analyzed: 2014-10-28 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,5 mg/L 25.0 25.5 102 90 - 110 2014-10-28

Standard (CCV-2)

QC Batch: 116735 Date Analyzed: 2014-10-28 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,5 mg/L 25.0 25.4 102 90 - 110 2014-10-28

Standard (CCV-1)

QC Batch: 116834 Date Analyzed: 2014-10-30 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,5 mg/L 25.0 25.2 101 90 - 110 2014-10-30

Standard (CCV-2)

QC Batch: 116834 Date Analyzed: 2014-10-30 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,5 mg/L 25.0 25.2 101 90 - 110 2014-10-30
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Appendix

Report Definitions

Name Definition
MDL Method Detection Limit
MQL Minimum Quantitation Limit
SDL Sample Detection Limit

Laboratory Certifications

Certifying Certification Laboratory
C Authority Number Location
- NCTRCA WFWB384444Y0909 TraceAnalysis
- DBE VN 20657 TraceAnalysis
- HUB 1752439743100-86536 TraceAnalysis
- WBE 237019 TraceAnalysis
1 PJLA L14-93 Lubbock
2 Kansas Kansas E-10317 Lubbock
3 LELAP LELAP-02003 Lubbock
4 NELAP T104704219-14-10 Lubbock
5 2014-018 Lubbock

Standard Flags

F Description
B Analyte detected in the corresponding method blank above the method detection

limit
H Analyzed out of hold time
J Estimated concentration

Jb The analyte is positively identified and the value is approximated between the SDL
and MQL. Sample contains less then ten times the concentration found in the
method blank. The result should be considered non-detect to the SDL.

Je Estimated concentration exceeding calibration range.
MI1 Split peak or shoulder peak
MI2 Instrument software did not integrate
MI3 Instrument software misidentified the peak
MI4 Instrument software integrated improperly
MI5 Baseline correction
Qc Calibration check outside of laboratory limits.
Qr RPD outside of laboratory limits
Qs Spike recovery outside of laboratory limits.
Qsr Surrogate recovery outside of laboratory limits.
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F Description
U The analyte is not detected above the SDL

Attachments

The scanned attachments will follow this page.
Please note, each attachment may consist of more than one page.
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Summary Report

Lester Waynce Price Jr.
Price LLC
312 Encantado Ridge Ct. NE
Rio Rancho, NM 87124

Report Date: February 17, 2015

Work Order: 15012306

Project Location: Buckeye, NM
Project Name: Brine Well

Date Time Date
Sample Description Matrix Taken Taken Received
385130 Fresh water 2015-01-16 15:51 2015-01-21
385131 Brine water 2015-01-16 14:10 2015-01-21

Sample: 385130 - Fresh

Param Flag Result Units RL
Chloride H 338 mg/L 2.5
Dissolved Sodium Qs 221 mg/L 1
pH 8.03 s.u. 2
Specific Gravity 0.9918 g/ml
Total Dissolved Solids 806 mg/L 2.5

Sample: 385131 - Brine

Param Flag Result Units RL
Chloride H 106000 mg/L 2.5
Dissolved Sodium Qs 81300 mg/L 1
pH 7.12 s.u. 2
Specific Gravity 1.124 g/ml
Total Dissolved Solids 186000 mg/L 2.5

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296
This is only a summary. Please, refer to the complete report package for quality control data.



Certifications
WBE HUB NCTRCA DBE NELAP DoD LELAP Kansas Oklahoma ISO 17025

Analytical and Quality Control Report

Lester Waynce Price Jr.
Price LLC
312 Encantado Ridge Ct. NE
Rio Rancho, NM, 87124

Report Date: February 17, 2015

Work Order: 15012306

Project Location: Buckeye, NM
Project Name: Brine Well
Project Number: Brine Well-Buckeye

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TraceAnalysis, Inc.
Date Time Date

Sample Description Matrix Taken Taken Received
385130 Fresh water 2015-01-16 15:51 2015-01-21
385131 Brine water 2015-01-16 14:10 2015-01-21

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 16 pages and shall not be reproduced except in its entirety, without written approval of
TraceAnalysis, Inc.

Dr. Blair Leftwich, Director
James Taylor, Assistant Director
Brian Pellam, Operations Manager
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Case Narrative

Samples for project Brine Well were received by TraceAnalysis, Inc. on 2015-01-21 and assigned to work order 15012306.
Samples for work order 15012306 were received intact at a temperature of 0.3 C.

Samples were analyzed for the following tests using their respective methods.

Prep Prep QC Analysis
Test Method Batch Date Batch Date
Chloride (IC) E 300.0 100982 2015-02-16 at 12:00 119410 2015-02-16 at 12:53
Na, Dissolved S 6010C 100546 2015-01-27 at 17:40 119127 2015-02-06 at 09:23
pH SM 4500-H+ 100544 2015-01-27 at 04:00 118893 2015-01-27 at 16:44
Specific Gravity ASTM D1429-95 100533 2015-01-27 at 13:00 118885 2015-01-27 at 13:10
TDS SM 2540C 100553 2015-01-26 at 09:00 118905 2015-01-26 at 17:00

Results for these samples are reported on a wet weight basis unless data package indicates otherwise.

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS
and MSD will indicate if a site specific matrix problem is occurring, however, it may not pertain to the samples for work order
15012306 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with
each preparation batch to ensure data integrity.

All other exceptions associated with this report have been footnoted on the appropriate analytical page to assist in general
data comprehension. Please contact the laboratory directly if there are any questions regarding this project.

Page 3 of 16
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Analytical Report

Sample: 385130 - Fresh

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 119410 Date Analyzed: 2015-02-16 Analyzed By: RL
Prep Batch: 100982 Sample Preparation: Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride H 1,2,3,4,5 338 mg/L 10 2.50

Sample: 385130 - Fresh

Laboratory: Lubbock
Analysis: Na, Dissolved Analytical Method: S 6010C Prep Method: S 3005A
QC Batch: 119127 Date Analyzed: 2015-02-06 Analyzed By: RR
Prep Batch: 100546 Sample Preparation: 2015-01-27 Prepared By: RR

RL
Parameter Flag Cert Result Units Dilution RL
Dissolved Sodium Qs 2,3,4,5 221 mg/L 1 1.00

Sample: 385130 - Fresh

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 118893 Date Analyzed: 2015-01-27 Analyzed By: AT
Prep Batch: 100544 Sample Preparation: 2015-01-27 Prepared By: AT

RL
Parameter Flag Cert Result Units Dilution RL
pH 1,2,4,5 8.03 s.u. 1 2.00

Sample: 385130 - Fresh

Laboratory: Lubbock
Analysis: Specific Gravity Analytical Method: ASTM D1429-95 Prep Method: N/A
QC Batch: 118885 Date Analyzed: 2015-01-27 Analyzed By: CF
Prep Batch: 100533 Sample Preparation: 2015-01-27 Prepared By: CF
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RL
Parameter Flag Cert Result Units Dilution RL
Specific Gravity 0.9918 g/ml 1 0.000

Sample: 385130 - Fresh

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 118905 Date Analyzed: 2015-01-26 Analyzed By: RL
Prep Batch: 100553 Sample Preparation: Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1,2,3,4,5 806 mg/L 20 2.50

Sample: 385131 - Brine

Laboratory: Lubbock
Analysis: Chloride (IC) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 119410 Date Analyzed: 2015-02-16 Analyzed By: RL
Prep Batch: 100982 Sample Preparation: Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Chloride H 1,2,3,4,5 106000 mg/L 5000 2.50

Sample: 385131 - Brine

Laboratory: Lubbock
Analysis: Na, Dissolved Analytical Method: S 6010C Prep Method: S 3005A
QC Batch: 119127 Date Analyzed: 2015-02-06 Analyzed By: RR
Prep Batch: 100546 Sample Preparation: 2015-01-27 Prepared By: RR

RL
Parameter Flag Cert Result Units Dilution RL
Dissolved Sodium Qs 2,3,4,5 81300 mg/L 1000 1.00
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Sample: 385131 - Brine

Laboratory: Lubbock
Analysis: pH Analytical Method: SM 4500-H+ Prep Method: N/A
QC Batch: 118893 Date Analyzed: 2015-01-27 Analyzed By: AT
Prep Batch: 100544 Sample Preparation: 2015-01-27 Prepared By: AT

RL
Parameter Flag Cert Result Units Dilution RL
pH 1,2,4,5 7.12 s.u. 1 2.00

Sample: 385131 - Brine

Laboratory: Lubbock
Analysis: Specific Gravity Analytical Method: ASTM D1429-95 Prep Method: N/A
QC Batch: 118885 Date Analyzed: 2015-01-27 Analyzed By: CF
Prep Batch: 100533 Sample Preparation: 2015-01-27 Prepared By: CF

RL
Parameter Flag Cert Result Units Dilution RL
Specific Gravity 1.124 g/ml 1 0.000

Sample: 385131 - Brine

Laboratory: Lubbock
Analysis: TDS Analytical Method: SM 2540C Prep Method: N/A
QC Batch: 118905 Date Analyzed: 2015-01-26 Analyzed By: RL
Prep Batch: 100553 Sample Preparation: Prepared By: RL

RL
Parameter Flag Cert Result Units Dilution RL
Total Dissolved Solids 1,2,3,4,5 186000 mg/L 2000 2.50
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Method Blanks

Method Blank (1) QC Batch: 118885

QC Batch: 118885 Date Analyzed: 2015-01-27 Analyzed By: CF
Prep Batch: 100533 QC Preparation: 2015-01-27 Prepared By: CF

MDL
Parameter Flag Cert Result Units RL
Specific Gravity 0.9916 g/ml

Method Blank (1) QC Batch: 118905

QC Batch: 118905 Date Analyzed: 2015-01-26 Analyzed By: RL
Prep Batch: 100553 QC Preparation: 2015-01-26 Prepared By: RL

MDL
Parameter Flag Cert Result Units RL
Total Dissolved Solids 1,2,3,4,5 <25.0 mg/L 2.5

Method Blank (1) QC Batch: 119127

QC Batch: 119127 Date Analyzed: 2015-02-06 Analyzed By: RR
Prep Batch: 100546 QC Preparation: 2015-01-27 Prepared By: PM

MDL
Parameter Flag Cert Result Units RL
Dissolved Sodium 2,3,4,5 <0.0184 mg/L 1

Method Blank (1) QC Batch: 119410

QC Batch: 119410 Date Analyzed: 2015-02-16 Analyzed By: RL
Prep Batch: 100982 QC Preparation: 2015-02-16 Prepared By: RL
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MDL
Parameter Flag Cert Result Units RL
Chloride 1,2,3,4,5 0.767 mg/L 2.5
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Duplicates

Duplicates (1) Duplicated Sample: 385269

QC Batch: 118885 Date Analyzed: 2015-01-27 Analyzed By: CF
Prep Batch: 100533 QC Preparation: 2015-01-27 Prepared By: CF

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Specific Gravity 1.074 1.072 g/ml 1 0 200

Duplicates (1) Duplicated Sample: 385269

QC Batch: 118893 Date Analyzed: 2015-01-27 Analyzed By: AT
Prep Batch: 100544 QC Preparation: 2015-01-27 Prepared By: AT

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
pH 1,2,4,5 6.79 6.78 s.u. 1 0 20

Duplicates (1) Duplicated Sample: 385130

QC Batch: 118905 Date Analyzed: 2015-01-26 Analyzed By: RL
Prep Batch: 100553 QC Preparation: 2015-01-26 Prepared By: RL

Duplicate Sample RPD
Param Result Result Units Dilution RPD Limit
Total Dissolved Solids 1,2,3,4,5 850 806 mg/L 20 5 10
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Laboratory Control Spikes

Laboratory Control Spike (LCS-1)

QC Batch: 118905 Date Analyzed: 2015-01-26 Analyzed By: RL
Prep Batch: 100553 QC Preparation: 2015-01-26 Prepared By: RL

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Total Dissolved Solids 1,2,3,4,5 988 mg/L 10 1000 <25.0 99 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Total Dissolved Solids 1,2,3,4,5 978 mg/L 10 1000 <25.0 98 90 - 110 1 10

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 119127 Date Analyzed: 2015-02-06 Analyzed By: RR
Prep Batch: 100546 QC Preparation: 2015-01-27 Prepared By: PM

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium 2,3,4,5 56.0 mg/L 1 52.5 <0.0184 107 85 - 115

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium 2,3,4,5 57.2 mg/L 1 52.5 <0.0184 109 85 - 115 2 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 119410 Date Analyzed: 2015-02-16 Analyzed By: RL
Prep Batch: 100982 QC Preparation: 2015-02-16 Prepared By: RL
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LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,5 24.0 mg/L 1 25.0 0.767 93 90 - 110

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,5 23.5 mg/L 1 25.0 0.767 91 90 - 110 2 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Matrix Spikes

Matrix Spike (xMS-1) Spiked Sample: 385041

QC Batch: 119127 Date Analyzed: 2015-02-06 Analyzed By: RR
Prep Batch: 100546 QC Preparation: 2015-01-27 Prepared By: PM

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Dissolved Sodium 2,3,4,5 1660 mg/L 1 525 1210 86 75 - 125

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium Qs Qs 2,3,4,5 1580 mg/L 1 525 1210 70 75 - 125 5 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 386889

QC Batch: 119410 Date Analyzed: 2015-02-16 Analyzed By: RL
Prep Batch: 100982 QC Preparation: 2015-02-16 Prepared By: RL

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 1,2,3,4,5 3350 mg/L 100 2500 812 102 80 - 120

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 1,2,3,4,5 3290 mg/L 100 2500 812 99 80 - 120 2 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Calibration Standards

Standard (ICV-1)

QC Batch: 118893 Date Analyzed: 2015-01-27 Analyzed By: AT

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
pH 1,2,4,5 s.u. 7.00 7.01 100 98.6 - 101.4 2015-01-27

Standard (CCV-1)

QC Batch: 118893 Date Analyzed: 2015-01-27 Analyzed By: AT

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
pH 1,2,4,5 s.u. 7.00 7.01 100 98.6 - 101.4 2015-01-27

Standard (ICV-1)

QC Batch: 119127 Date Analyzed: 2015-02-06 Analyzed By: RR

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 2,3,4,5 mg/L 51.0 51.7 101 90 - 110 2015-02-06

Standard (CCV-1)

QC Batch: 119127 Date Analyzed: 2015-02-06 Analyzed By: RR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Dissolved Sodium 2,3,4,5 mg/L 51.0 55.9 110 90 - 110 2015-02-06
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Standard (CCV-1)

QC Batch: 119410 Date Analyzed: 2015-02-16 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,5 mg/L 25.0 23.8 95 90 - 110 2015-02-16

Standard (CCV-2)

QC Batch: 119410 Date Analyzed: 2015-02-16 Analyzed By: RL

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Conc. Conc. Recovery Limits Analyzed
Chloride 1,2,3,4,5 mg/L 25.0 23.9 96 90 - 110 2015-02-16
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Appendix

Report Definitions

Name Definition
MDL Method Detection Limit
MQL Minimum Quantitation Limit
SDL Sample Detection Limit

Laboratory Certifications

Certifying Certification Laboratory
C Authority Number Location
- NCTRCA WFWB384444Y0909 TraceAnalysis
- DBE VN 20657 TraceAnalysis
- HUB 1752439743100-86536 TraceAnalysis
- WBE 237019 TraceAnalysis
1 PJLA L14-93 Lubbock
2 Kansas Kansas E-10317 Lubbock
3 LELAP LELAP-02003 Lubbock
4 NELAP T104704219-14-10 Lubbock
5 2014-018 Lubbock

Standard Flags

F Description
B Analyte detected in the corresponding method blank above the method detection

limit
H Analyzed out of hold time
J Estimated concentration

Jb The analyte is positively identified and the value is approximated between the SDL
and MQL. Sample contains less then ten times the concentration found in the
method blank. The result should be considered non-detect to the SDL.

Je Estimated concentration exceeding calibration range.
MI1 Split peak or shoulder peak
MI2 Instrument software did not integrate
MI3 Instrument software misidentified the peak
MI4 Instrument software integrated improperly
MI5 Baseline correction
Qc Calibration check outside of laboratory limits.
Qr RPD outside of laboratory limits
Qs Spike recovery outside of laboratory limits.
Qsr Surrogate recovery outside of laboratory limits.
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F Description
U The analyte is not detected above the SDL

Attachments

The scanned attachments will follow this page.
Please note, each attachment may consist of more than one page.
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I

D & L Meters & Instrument Service, Inc,

Lovington, NM 88260

P.O. Box 1621

Office: (575) 396-3715

Fax: (575) 396-5812

Friday, September 06, 2013

Certification of Pressure Recorder Test:

Invoice # 100177

Company:

Unit:

Model:

Pressure Rating:

Serial #:

Gandy

2

8 "Chartrecorder

1,000#

This Prcssure Recotder was tested at ntidru ge fot accurucy sn.I eerified

within +5% q4! -S%fot 1,000# pressure element.

Issac Luna
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2014 BW-04 AOR Review-- Well Status List
up-dated Apr 28, 2015

Within 1/4 mi AOR Casing Program Cased/Cemented Corrective Action

API# Well Name UL Section Ts Rg Footage

* within 660 ft or 

Critical AOR Checked across salt section Required

0 30-025-26883 Wasserhund Eidson #1 M 31 16s 35e567 FSL & 162 FWL NA NA NA NA

1 30-025-25146 Sheridan-N Vacumm ABO #1 P 36 16s 34e 460 FSL & 660 FEL yes* yes yes NO-P&A

1 30-025-35678 Chevron-Chesapeake St.VII #7 A 1 17s 34e 660 FNL & 660 FEL yes* yes no Under Evaluation by OCD

1 30-025-31621 BTA Oil Producers L 31 16s 35e 1980 FSL & 660 FWL Yes* yes yes no

2 2

3 Total # of wells in adjacent quarter-sections
3 Total # of wells in 1/4 mile AOR
3 Total # of wells that are within 660 ft or have become within the Critical AOR of the outside radius of the brine well and casing program will be checked Annually.

Notes:  
*    Means the well is within 660 ft or Critical AOR (1500-1600 ft) of the outside radius of the brine well and casing program will be checked annually.
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Appendix “H” 

 

BW-04 Wasserhund Inc. Closure Cost Estimate. 

 



2014 Annual Report

BW-04 Wasserhund Inc. Closure Cost

Pulling Unit Rig $25,000

Halliburton Cement Job $8,000.00

Post Subsidance Monitoring 5 years $15,000.00

Tank Removal, Pad Clean-Up $30,000.00

Consulting fees $10,000.00

Total Estimate $88,000





Wasserhund Inc.
P.O. Box 2t40

575-396-0522
FAX 575-396-Wn

Lovington, New Mexico 88260

ANNUAL CLASS III WELL REPORT FOR 2011

Wasserhund lnc.

Buckeye Brine Station

OCD Permit BW-04

API No. 30-025-26883 Eidson #1

Unit Letter M-Section 31-Ts 16s - R35e

April 28,20L2

Submitted By: Price LLC on behalf of Wasserhund Inc Principal Mr. Larry Gandy.



Section 1- Summary of Operations:

(Permit ConditiQn 27.1.2. "Brief summarv of brine wells operations includins description
and reason for anv remedial or maior work on the well. lnclude copv of C-703 if
appropriate,")

The brine wellwas drilled in 1980 and has been in operation for approximately 32 years

and is sited on State Highway 08, approximately 12 miles southwest of Lovington, NM.
The well is producing out of the Salado "Salt Formation" at a depth of approximately
1900-2460 feet below surface.

A copy of the most recent OCD approved Discharge Plan BW-04 and aerial photo is

included for referencein Appendlx A.

The brine well has been producing for a number of years and may possibly be

considered approaching an "end of life" scenario due to its age. This scenario is not due
to a safety aspect, i.e. collapse, since the well has produced only about one-half of
normal volume compared to similar wells of age. Section 8 (Brine Cavity/Subsidence
lnformation) below discusses the safety aspects of this well in detail.

As with most brine wells of this age, repeated required annualtesting which flexes the
cavern support, thus causing flexure stress cracking and the required reverse flow issue,

has caused these older wells to have pre-mature down-hole problems, such as

"sloughingl' of the salt-anhydrite layers damaging the tubing and making re-entry
virtually impossible and extremely expensive.

This well had to be whip-stocked in 2008 in order to reenter after a severe down-hole
problem.

Wasserhund lnc respectfully request a waiver on having to pull the tubing for the next
MIT/Braden head test since re-entry will virtually be impossible. We would like to
purpose using a Nitrogen "Leak Off'Test instead. These test are considerably more
accurate than the OCD standard MIT hydro-test that includes a 10% variance.

On October L3,2OtL, the brine well operations were transferred from the Gandy
Corporation to Wasserhund lnc. ln addition, a brine well renewal application was
submitted to OCD with filing fee in June of 2OLt. Aooendlx B contains the change of
operator and renewal application.

During the 2011 year there was no major remedial work on the brine well, other than
the annual open to formation mechanical integrity test (MlT). Since the well-head and

tubing was not unseated or pulled, a C-103 is normally not required, however a C-103

form was submitted and is included in the MIT Section 3 found in Aooendix E.
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General housekeeping was routinely performed and on-site training and inspections
were conducted for awareness of the permit conditions. The loading area has a
concrete sump that will be tested in the 2Ot2year and reported in the annual report.
Wasserhund lnc has installed best management practices at the facility pursuant to the
permit conditions.

A Pro-active well "Area of Review" has being conducted and will continue to ensure the
safety of the wellsystem, including cavern subsidence monitoring as required or
directed by OCD.

A yearly cavity size calculation and evaluation of the last sonar test has been conducted
to determine cavern stability and is discussed further in Section 8 below.

While this is an older well, it still has not reached its productive end of life and is
deemed very safe and an extremely valuable asset for the oil and gas industry.

Section 2- Productlon Volumes:

(Permit condition 27.L.j. "Production volumes os reouired from 27.G. includina o runninq
totol to be corried over to eoch veor. The moximum ond overaae iniection pressure."l

(21.G. Reouires'The volumes of fluids iniected (fresh water) and produced (brine) will
be recorded monthlv and submitted to the OCD Santa Fe Office in the annual reoort.")

Sales tickets and flow meters are used to monitor both water injected and brine
produced.

Monthlv. Yeorlv and Lifetime lniection ond Produdion Volumes:

The monthly, yearly and lifetime fresh water injection and brine production volumes are
attached herein for review. The total 2011 brine production volume was 510,255 bbls
and the lifetime production volume is 6,789,258 bbls.

Enclosed in AppSNlXSis the injection and production and a comparison chart of
injected water to produced water with comments.

Maximum and Averaae lniedion Pressure:

The maximum operating injection pressure is approximately 340 psig, which is
approximately 35 pounds below the permit maximum pressure of 375 psig.

The average injection pressure as noted by Wasserhund lnc.'s personnel is

approximately 280 psig. This reading is taken from a pressure gauge mounted on the
pump outlet.
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Sectlon 3- Chemical Analysis:

(Permit condition 27.L.4. "A copv of the chemical anolvsis os reauired in 27H. "Anolvsis of
iniection Fluid and Brine: Provide an onolvsis of the iniection fluid ond brine with eoch
onnuol report. Analvsis will be for General Chemistrv hethod 40 CFR 736.31 usina EPA

methods."l

Please find attachedin AnpS@llp,the latest chemical analysis and chain-of-custody of
the brine and fresh water injection water samples collected October 18, 2011and
analyzed by Cardinal Laboratory in Hobbs, NM. The sampling process and laboratory
used common approved EPA methods to collect, analyze and report for general
chemistry i.e. major cations and anions, WQCC metals and cyanide.

The injection water was collected from the fresh water tank load line that is connected
directly to the fresh water storage tanks. The fresh water is supplied by a fresh-water
well located just west of the site.

The brine water was collected from the brine water tank load line that is connected
directly to the brine water storage tanks. This sample point is representative of the
brine water at the station.

The analysis revealed that the brine water is predominately sodium chloride with minor
constituents of calcium, magnesium, and potassium combined with sulfate and bi-
carbonate. This analysis is very representative of Salado "Salt" formation waters found
in the area.

The specific gravity of the brine water was 1.185, which equates to 9.88 lb/gal. This is

slightly lower than the usual 10 lb/gal normally produced but very acceptable. This

lower amount may be attributed to the fact that during the test in October, most of the
brine water was sold leaving only fresh water for the MIT "Open to Formation Test."

Sestion 4- Mechanical lntegrity:

(Permit condition 27.L.5. "A coov of onv mechanicol inteoritv test chart. includina the
wpe of test. l.e. open to formotion or cosina test."l

The BW-04 discharge permit condition 21.E set forth the criteria for running MlT,s for
this well. This condition also includes a schedule for which type of test is required to be
run during various years of the permit. ln 2OLL, an "open to formation" test was

successfully run and witness by Mr. Maxey Brown of the OCD Hobbs office. The MIT
test chart is attached ln Appendlx E for review.
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Section 5- Devlatlons from Normal Productlon Methods:

lPermit condition 27.1.6. "Brief explanation describins deviations from normal
production methods.*J

ln 2008 two OCD permitted brine wells collapsed. As a result of those incidents, the
OCD issued a temporary moratorium on new brine well permits. During the moratorium
OCD facilitated a work group to determine a proper path forward for current and new
brine welloperations.

As a result of those proceedings, OCD issued instructions to operators to change OCD's
previous requirement of injecting fresh water down the annuals and producing brine up
the tubing (i.e reverse-flow); to injecting fresh water down the tubing and producing
brine up the annuals, (i.e. conventional-flow).

Wasserhund lnc has attempted to change the flow pattern and as of date, 10# brine
cannot be made with conventional-flow. Wasserhund will continue to investigate the
reason for this problem.

Sectlon 6- Leak and Spill Reports:

(Permit condition 27.1.7. 'A copv of anv leaks and spill reoorts."l

There were no reportable leaks and spills in 2011.

The loading areas are concrete with an integral concrete sump with spill containers
under the hose connections, which are designed to catch de-minimis drips from hose

connections. Drivers routinely suck out the spill containers, for re-cycling.

The entire facility is bermed to prevent run-on or run-off and all reportable or non-
reportable spills are cleaned up pursuant to OCD rules and guidance.

Section 7- Groundwater Monitorlng:

(Permit condition 27.L.8. "lf applicable. results of anv sroundwater monitorins."l

The BW-04 facility does not have groundwater monitoring at this site. There are no
planned or intentionaldischarges of water contaminants that may move directly or
indirectly into groundwater. Any unintentional discharge, leak, spill, or drip is handled
pursuant to the permit conditions.
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Sectlon 8- Brine Cavity/Subsidence lnformation:

(Permit condition 27.1.9. lnformation reouired from cavitu/subsidence 27.F.'The

ooerator shall provide information on the size and ertent of the solution cavern and

seologic'^ngineering data demonstrating that continued brine extraction will not cause

surface subsidence. collapse or damaee to prooertv or become a threat to public health

and the environment.")

Since the use of sonar tests in other wells has not provided adequate information, the

continued use of sonar may be in question until the validity of using sonar test is

resolved.

The last cavern survey (2008) for this well did not provide any useful information
pertaining to the size and shape of this particular cavern. An alternate method has been

discussed with Jim Griswold-OCD and it was mutually decided that an estimated worst-

case diameter is to be determined in order to provide maximum protection and ensure

the permit conditions are being met.

The Solution Mining Research lnstitute (SMRI), other state agencies, OCD work-group,

along with various studies conducted during the permitting of the WIPP site, has

concluded that failures, such as "catastrophic collapses", have a higher probability when

the roof diameter of the cavern exceeds a certain value compared to the actual depth of
the cavern.

This number is typically called D/H where "D" isthe diameter of the cavity and "H" is the

depth from surface to the casing shoe. Various reports seem to conclude that when a

ratio of D/H reaches or exceeds .66 then the probably of collapse increases to a point

that the well may be considered un-safe, thus closing procedures such as proper

plugging and abandonment, and possible long term subsidence monitoring should be

instituted.

The alternate method mentioned above involves calculating the maximum diameter of

thecavernbyusingaworst-casescenarioofan',g2MThevolumeofthe
cavern is calculated using the lifetime brine production volumes and using a "rule of
thumb" conversion factor to determine the volumetric size of the cavern. The rule of

thumb conversion factor was taken from the 1982 Wilson Report and equates that

every barrel of brine produced will create approximately one cubic foot of cavity.

please find attach edin Appendlx F, a wellbore sketch, and the calculations for the

brine well, and the lifetime brine production tally of approximately 6.79 million barrels

of brine produced as of December 2011. The maximum diameter was calculated to be

approximately 268 feet with a corresponding D/H ratio of .L26 updated for the 2011

year.
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Comparing the current D/H ratio of .L26 to the .65 value mentioned above, it can be
concluded that the current brine wellstatus meets and exceeds the recommended
safety value by over five times.

lncluded in Appendlx F is an aerial view showing the 134-foot radius superimposed
around the brine well and station.

Sectlon 9- Area of Review Update Summary:

(Permit condition 27.L.70. "An Area of Review (AORI Summaru."l

An extensive AOR review was conducted for the Eidson #1 brine well, OCD permit # BW-
04, located in UL M of Section 31-Ts16S-R35e. Wasserhund lnc used OCD records and
field verification to confirm wells in the AOR.

Using OCD on-line files, a wellstatus list and AOR plot plan was constructed (see

Appendlx 6) listing allwells within adjacent quarter sections of the BW-04location.
The list shows API#, Operator well name, UL, Section, Township and Range, footages,
Wells within 660 ft (i.e. critical zone) and% mile, casing program status, casing/
cementing status, and corrective action required status.

This method was formulated to provide a baseline for future AOR studies. Since any
future brine well will certainly be limited in size, a critical AOR of 660 feet was initially
established and all wells within that radius will be researched in greater detail.

We used the current estimated diameter of the brine well i.e. 258 feet (R = L34 ft) up-
dated for 20tt, and added a 10:1 safety factor which equates to about 1340 ft. As the
brine wellgrows, the criticalAOR will be expanded and new wells will be added or
existing wells restudied.

The rational of this approach is the fact that brine wells are non-static in terms of size

and configuration and the fact that Wasserhund lnc has no direct control on wells drilled
in close proximity. By just initially focusing on the current wells in the% mile AOR and

assuming the status of these wells will remain the same, could be a mistake. Therefore,
Wasserhund Inc is taking a more dynamic approach and will re-study wells as the brine
well grows, especially wells located in a critical zone.

ln the 2011 review, there were no new wells added to the list. Appendlx G contains
the check-off list showing the OCD wells in all adjacent quarter sections surrounding the
BW-04 brine well.

As in 201.0, there are only two wells located within these adjacent units. These two
wells are within lhe% miles radius of the brine well and are now in the 1340 foot critical
zone. The criticalzone was investigated by checking the OCD on-line well records.

The two wells located in the new criticalzone i.e. within 1340 feet, were reinvestigated
by checking the OCD on-line well records. There was no well activity for any of these
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wells reported since the last 2010 review. Appendix G contains the last recorded file
record for the two wells located in the critical AOR. They are identified as API# 30-025-
25L46 and 3G025-35578.

The Findings are as follows:

API # 30-025-25146: The Sheridan NVANU 12-A well #1, according to OCD records
(attached at the end of Appendix Gl, is located 460 FSL & 560 FEL of UL P Section 35-
Ts16s-R34e. lt is shown to be located approximately 700 ft to the WSW of the BW-04
well. This wellwas drilled in 1975 with surface casing set at 1680 ft and cemented with
750 sacks. A 4-Ll2 inch production casing was set at 8980 feet and cemented with 800
sacks.

According to recent well records there appears to be no cement behind the 4-t/2 casing
from 1681 feet to 5500 feet, leaving the salt section exposed to the 4-L/2 casing.

ln 2000, a number of casing leaks were noted to be between 4920 feet to 5570 feet. ln
2OO7, a Sheridan well bore schematic noted a water flow up annulus from off-set brine
well.

ln 2010, a C-103 was submitted to the OCD to P&A the well by setting plugs at the top,
top of salt bottom of salt and place a cement plug in tubing at 5700 feet.

Conclusions: The OCD records do not show that a subsequent P&A report was filed. So

at this time it is undetermined if the well has been P&A.

Corrective Actions: Wasserhund lnc willfollow up with the OCD to determine if this well
has been properly P&A and approved by OCD.

API # 30-025-35678: The Chesapeake St. Vll #7, according to OCD records (attached at
the end of Appendix G), is located 660 FNL & 660 FEL of UL A Section 1-Ts17s-R34e. lt is
shown to be located approximately 1600 ft to the SW of the BW-04 well.

This wellwas drilled in 2001with surface casing set at 1610 feet bgl and cemented with
790 sacks circulated to surface. lntermediate casing was set at 5020 feet and cemented
with 1190 sacks with top of cement @ L74O feet (temp survey). A long string was ran
and set at L2,732 feet and cemented with 1380 sacks with top of cement at
approximately 2000 feet. From this analysis, it appears that maybe some of casing is

exposed to the salt section without adequate cement.

Conclusions: lt is unclear from the reports filed with OCD how the well was actually
completed. The description above was taken from C-103's "Notice of lntents", but no
final approved C-103 Subsequent report was found.

Corrective actions: Wasserhund will check with the OCD to determine if the well has

been properly completed and approved.

I



Sectlon 10- Certiflcation (Permlt Condltlon zz.L.tLl

I certiff under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my

inquiry of those individuals immediately responsible for obtaining the information, I

believe that the information is true, accurate, and complete. I am aware that there are

significant penalties for submitting false information including the possibility of fine and

imprisonment.

Larry Gandy
Principal- Wasserhund lnc.

I



Appendix t' A"

. Aerial Photo

. Discharge Plan BW-Z?
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NEW MEXICO ENERGY, MINERALS ANd

NATURAL RESOURCBS DEPARTM ENT

BILLRICHARDSON
Governor

Joanna Prukop
Cabinet Secretary

MarkE. Fesmirg P.E.
Director

Oil Conservetion Division

January 24,2008

Mr. Larry Gandy
Gandy Corporation
P.O, Box 827
Tatum, New Mexico 88267

Re: Discharge Permit Wasserhund Eidson State Well No. I Brine Well (BW-004) Renewal

Dear Mr. Gandy:

Pursuant to all applicable parts of the Water Quality Control Commission (WQCC) Regulations
20.6.2 NMAC and more specifically 20.6.2.3104 - 20.6.2.3999 discharge permit, and
20.6.2.5000-.5299 Underground Injection Control, the Oil Conservation Division (OCD) hereby
approves the discharge permit and authorizes the operation and injection for the Wasserhund
Eidson (Owner/Operator)bine well BW 004 (API# 30-025-26883) located in the SW4, SW/4
of Section 31, Township 16 South, and Range 35 East, NMPM, Lea County, New Mexico, under
the conditions specified in the enclosed Affachment To The Discharge Permit.

Enclosed are two copies of the conditions of approval. Please sign and return one copy to the
New Mexico Oil Conservation Division (OCD) Santa Fe Oflice within 30 working days of
receipt of this Letter including permit fees.

Please be advised that approval of this permit does not relieve the owner/operator of
responsibility should operations result in pollution of zurface water, ground water or the
environment. Nor does approval of the permit relieve the owner/operator of its responsibility to
comply with any other applicable governmental authority's rules and regulations.

If you have any questions, please contact Carl Chavez of my staffat (505-476-3491) or E-mail
carlj.chavez@state.nm.is. On behalf of the staffof the OCD, I wish to thank you and your staff
for your cooperation during this discharge permit review. ''5r
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Wayne Price
Environmental Bureau Chief

LWP/cc
Attachments-l
xc: OCD Dishict Office
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Mr. LarryGandy
Eidson State Well No. 1 @W-00a)
January 24,2008
Page 2 of9

ATTACIIMENT TO TIIE DISCHARGE PERMIT
Wasserhund Eidson $rine Well @W-00a)

DISCIIARGE PERMIT APPROVAL CONDITIONS

January 24, 2008

Please remit a check for $1700.00 made payable to Water Quality Management Fund:

Water Quality Management Fund
Cio: Oil Conservation Division

1220 S. Saint Francis Drive
Santa Fe, New Mexico 87505 :

1, Payment of Discharge Plan Fees: AII discharge permits are subject to WQCC
Regulations. Every billable facility that submits a discharge permit application will be assessed
a filing fee of $100.00, plus a renewal flat fee (see WQCC Regulation 20.6.2.3114 NMAC).
The Oil Conservation Division ("OCD") has received the required $100.00 filing fee. However,
the owner/operator still owes the required $1700.00 permit fee for a Class III Brine Well.

2. Permit Expiration and Renewal: Pursuant to WQCC Regulation 20.6.2.3109.H.4
NMAC, this permit is valid for a period of five years. The permit will expire on June llr20tl
and an application for renewal should be submitted no later than 120 days before that expiration
date. Pursuant to WQCC Regulation 20.6.2.3106.F NMAC, if a discharger zubmits a discharge
permit renewal application at least 120 days before the discharge permit expires and is in
compliance with the approved permit, then the existing discharge permit will not expire until the
application for renewal has been approved or disapproved. Expired permits are a violation of
the Water Quality Act {Chapter 74, Article 6, NMSA1978} and civil penalties may be assessed
accordingly.

3. Permit Terms and Conditions: Pursuant to WQCC Regulation 20.6.2.3104 NMAC,
when a permit has been issued, the owner/operator must ensure that all discharges shall be
consistent with the terms and conditions of the permit. In addition, all facilities shall abide by
the applicable rules and regulations administered by thc OCD pursuant to.the Oil and Gas Act,
NMSA 1978, Sections 70-2-1 through 70-2-38.

4. Owner/Operator Commitments: The owner/operator shall abide by all commitments
submitted in its August 2,2006 discharge permit application, including attachments and
subsequent amendme,nts and these conditions for approval. Permit applications that reference
previously approved plans on file with the division shall be incorporated in this permit and the
owner/operator shall abide by all previous commitments of such plans and these conditions for
approval.

5. . tUoaifications: WQCCRegulation 20.6.2.3107.C,20.6.2.3109and 2A.6.2.5l0LINMAC
addresses.possible future modifications of a permit. The owner/operator (discharger) shall notifu
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Eidson StateWell No. I @W40a)
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the OCD of any facility expansion, production increase or process modification that would result
in any significant modification in the discharge of water contaminants. The Division Director
may require a permit modification if any water quality standard specified at20.6.2.3103 NMAC
is being or will be exceeded, or if a toxic pollutant as defined in WQCC Regulation 2A.6.2.7
NMAC is present in ground water at any place of withdrawal for present or reasonably
foreseeable future use, or that the Water Quality Standards for Interstate and Intrastate sheams as
specified in20.6.4 NMAC are being or may be violated in surface water in New Mexico.

6. Waste Disposal and Storage: The owner/operator shall dispose of all wastes at an OCD-
approved facility. Only oil field RCRA-exernpt wastes may be disposed ofby injection in a Class
II well. RCRA non-hazardous, non-exempt oil field wastes may be disposed of at an OCD-
approved facility upon proper wastO determination pursuant to 40 CFR Part26l. Any waste
sbeam that is not listed in the discharge pennit application must be approved by the OCD on a
case-by-casebasis. l

A. OCD Rule 712 Waste: Fursuant to OCD Rule 712 (19.15.9.712 NMAC) disposal
of certain nondomestic waste without notification to the OCD is allowed at NMED permitted
solid waste facilities ifthe waste sheam has been identified in the discharge permit and existing
process knowledge of the waste sfream does not change.

B, Waste Storage: The owner/operator shall store all waste in an impermeable
bermed area, except waste generated during emergency response operations for up to 72 hours. All
waste storage areas shall be identified in the discharge permit application. Any waste storage area
not identified in the permit slntl be approved on a case-by-case basis only. The owner/operator
shall not store oil field waste on-site for more than 180 days unless approved by the OCD.

7. Drum Storage: The owner/operator must store all drums, including empty drums,
containing materials other than fresh water on an impermeable pad with curbing. The
owner/operator must store empty dnnns on their sides with the bunp in place and lined up on a
horizontal plane. The owner/operator must store chemicals in other containers, such as tote tanks,
sacks, or buckets on an impermeable pad with cufting.

8. Process, Maintenance and.Yard AreaS: The owner/op'erator shall either.pave and curb or
have some type of spill collection device incorporated into the design at all process, maintenance,
and yard areas which show evidence that water contaminants from releases, leaks and spills have
reached the ground surface.

9. Above Ground Tanks: The owner/operator shall ensue that all aboveground tanks have
impermeable secondary containment (e.g., liners and berms), which will contain a volume of at
least one-third greater than the total volume of the largest tank or all interconnected tanks. The
owner/operator shall rebofit all existing tanks before discharge pennit renewal. Tanls that contain
fresh water or fluids that are gases at afinosphoic temperature and pressure are ex€fiipt from this
condition.
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10. Labeling: The owner/operator shall clearly label all tanks, drums, and containers to

identiff-their.contents and other emergency notificatisn information. The owner/operator,may use

a tank code numbering system, which is incorporated into their emergency respotlsg plans. 
'

11. Below-Grade Tanks/Sumps and Pits/Ponds.

A. All below-grade tanks and sumps must be approved by the OCD prior to

installation and must incorporate secondary containment with leak detection into the design. The

owner/operator shall rehofit all existing systems without secondary containment and leak

detection before discharge permit renewal. All existing below-grade tanks and sumps without

secondary containment and leak detection must be tested annually or as specified herein.

Systems that have secondary containment with leak detection shall have a monthly inspection of
the leak detection system to determine if the primary coptainment is leaking. Small sumps or :

depressions in secondary containment systems used to facilitate fluid removal are exempt from

these requirements if fluids are removed within 72 hours.

B. All pits and ponds, including modifications and reEofits, shall be designed by a

certified registered professional engineer and approved by the OCD prior to installation. In
general, all pits or ponds shall have approved hydrologic and geologic reports, location,

foundation, iiners, ind secondary containment with leak detection, monitoring and closure plans.

All pits or ponds shall be designed, constructed and operated so as to contain liquids and solids in

a milnner that will protect fresh water, public health, safety and the environment for the

foreseeable future. The owner/operator shall retrofit all existing systems without secondary

containment and leak detection before discharge permit renewal.

C. The owner/operator shall ensure that all exposed pits, including lined pits and open

top tanks (8 feet in diameter or larger) shall be fenced, screened, netted, or otherwise rendered

non-hazardous to wildlife, including migratory birds'

D. The owner/operator shall'maintain the results of tests and inspections at the facility
covered by this discharge permit and available for OCD inspection. The owner/operator shall

report the discovery of any system which is found to be leaking or has lost integrity to the OCD

*ittrin 15 days. The owner/operator may propose various methods for testing such as pressure

testing to 3 pounds per square inch greater than norrral operating pressure and/or visual inspection

of cleaned tanks and/or sumps, or other OCD-approved methods. The owner/operator shall noti!
the OCD at least 72 hours prior to all testing.

12. UndergroundProcessAilastewaterLines:

A. The owner/operator shall test all undergfound procesVwastewater pipelines at least

once every five (5) years to dernonstrate their mechanical integrity, exce,pt lines containing fresh

water or fiuids that are gases at ahnospheric temperature and pressure. Pressure rated pipe shall be

tested by preszuring up to one and one-half times the normal operating pressure, if possible, or for
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atmospheric drain systems, to 3 pounds per square inch greater than normal operating pressure, and
pressure held for a minimum of 30 minutes with no more than a 1% losVgain in pressure. ,The., ',

owner/ope,rator may use other methods for testing if approved by.the OCD. : -

B. The owner/operator shall maintain underground process and wastewaterpipeline
schematic diagrams or plans showing all drains, vents, risers, valves, underground piping, pipe
type, rating, size, and approximate location. All new underground pipingmust be approved by the
OCD prior to installation. The tor shall report any leaks or loss ofintegrity to the
OCD within 15 days of discovery. The owner/operator shall maintain the results of all tests at the
facility covered by this discharge permit and they shall be available for OCD inspection. The
owner/operator shall notiff the OCD at least 72 hours prior to all testing.

13. Class V Wells: The owner/operator shall close all Class V.wells (e.g., se,ptic systems,
leach fields, dry wells, etc.) that inject non-hazardous industrial wastes or a mixture of industrial
wastes and domestic wastes unless it can be demonstated that ground water will not be impacted
in the reasonably foreseeable future. Leach fields and otherwastewater disposal systems at OCD-
regulated facilities that inject non-hazardous fluid into or above an underground source of drinking
water are considered Class V injection wells under the EPA UIC program. Class V wells that
inject domestic waste only, must be permitted by the New Mexico Environment Departnent
(NMED).

14. Housekeeping: The owner/operator shall inspect all systans designed for spill
collection/prevention and leak detection at least monthly to ensure proper operation and to prevent
over topping or systern failure. All spill collection and/or secondary containment devices shall be
emptied of fluids within 72 hours of discovery. The owner/operator shall maintain all records at
the facility and available for OCD inspection.

15. Spill Reporting: The owno/operator shall report all unauthorized discharges, spills,leaks
and releases and conduct corrective action pursuant to WQCC Regulation 20.5.12.1203 NMAC
andOCDRulel16(l9.15.3.l16NMAC).Theowner/operatorshallnotiffboththeOCDDishict
Office and the Santa Fe Office within 24 hours and file a written report within 15 days.

16. OCD Inspectioirs: The OCD may place a<iditional requirements on the facility and
modifu the permit conditions based on OCD inspections.

17. Storm Water: The owner/operator shall implement and maintain run-on and nrnoffplans
and conhols. The owner/operator shall not discharge any water contaminant that exceeds the
WQCC standards specified in20.6.2.3101 NMAC or20.6.4 NMAC (Water Quality Standards for
Interstate and lntrastate Steams) including any oil sheen in any storm water run-off. The
owner/operator shall notiff the OCD within 24 hours of discovery of any releases and shall take
immediate corrective action(s) to stop the discharge

18. Unauthorized Discharges: The owner/operator shall rtot allow or cause water pollution,
discharge or release of any water contaminant that exceeds the WQCC standards listed in
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20.6.2.3,1.01NMAC or20.6.4 NMAC (Water Quality Standards for Interstate and lntrastate
Streams) unless specifically listed in the permit application and approved herein. ln
unauthorized discharse is aviolafion of this permit

19. Vadose 7,one and Water Pollution: The owner/operator shall address any contamination
through the discharge permit process orpurnrant to WQCC 20.6.2.4000-.4116 NMAC @revention
and Abatement of Water Pollution). The OCD may require the owner/operator to modi| its
permit for investigation, remediation, abatement, and monitoring requirements for any vadose zone

or water pollution. Failure to perform any required investigatiorl remediation, abatement and
submit subsequent reports will be a violation of the pomit.

20. Additional Site Specific Conditions: N/A . .
''l'

21. Brine Well(s) Identification, Operation, Monitoring Bonding and Reporting.

A. Well ldentification: API # 30-025-26883

B. Well Work Over Operations: OCD approval will be obtained prior to performing
remedial work, pressure test or any other work. Approval will be requested on OCD
Form C-103 "Sundry Notices and Reports on Wells" (OCD Rule 1103.4.) with
appropriate copies sent to the OCD Environmental Bureau and Dishict Office.

C. Production Method: Fresh water will be injected down the casing and brine shall be
recovered up the tubing. Reverse flow will be allowed only once a month for up to 24
hours for clean out. Operators mayrequest long term reverse operation if they can
demonstrate that additional casing and monitoring systems are installed and approved
by OCD. Operating in the reverse mode for more than}4 hours unless approved
otherwise is a violation of this permit.

D.W

The operator shall have a working pressure limiting device or
conhols to prevent overpressure. Any pressure that causes new fractures or propagate
existing fractures or causes damage to the system shall be reported to OCD within 24
hours ofdiscovery.

Mechanical Integritv Testine: Conduct an annual open to formation pressure test by
pressuring up the formation with approved fluids or gas to a minimum of 300 psig
measured on the surface casing for four hours. However, no operator may exceed test
pressures that may cause formation fracturing (see item 21.D above) or system

failures. Systems requiring test pressures less than 300 psig must be approved by
OCD prior.to testing. At least once every five years and during well work-overs the
salt cav.ern formation will bd isolated from the cising/tubing annuals and thg casing

E.
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pressure tested at 300 psig for 30 minutes. All pressure tests must be performed per

the scheduled shown below and wifiressed by OCD'unless othenvise approved. '

ry
2007- 30 minute @300 psig casing test only (set packer to isolate formation)
2008- 4 hour @300 psig casing open to formation test

2009- 4 hour @3AO psig casing open to formation test
2010- 4 hour @3AO psig casing open to formation test

2}ll- 4 hour @300 psig casing open to formation test

F. Cgpacity/ Cavity ConfizuratioLand Subsidence Survey: The operator shall provide
information on the size and extent of the solution cavern and geologic,/engineering
data demonstrating that continued brine extraction will not cause surface subsidence,

collapse or damage to property, or become a threat to public health and the
environm6nt. This information shall be supplied in each annual report. OCD may
require the operator to perfonn additional well surveys, test, and install subsidence

monitoring in order to demonstrate the integrity of the system. If the operator cannot

demonstrate the integrity of the system to the satisfaction of the Division then the
operator may be required to shutdown, close the site and properly plug and

abandoned the well.

Anv subsidence must be reported within 24 hours of discovem

Production/Injection Volumes: The volurnes of fluids injected (fresh water)'and
produced (brine) will be recorded monthly and submitted to the OCD Santa Fe Office
in the annual report.

Analysis of Iniection Fluid and Brine: Provide an analysis of the injection fluid and

brine with each annual report. Analysis will be for General Chemistry (method 40
CFR I 36.3) using EPA methods.

eiea cif RpVieW (aOR):' The operator shall report within 24 hours of discovery of any
new wells, conduits, or any other device that penetrates or may petretate the injection
zone within Yo mile from the brine well.

Loss of Mechanical Integrity: The operator shall report within 24 hours of discovery of
any failure of the casing, tubing orpacker, or movement of fluids outside of the
injection zone. The operator shall cease operations until proper repairs are made and
the operator receives OCD approval to re-start injection operations.

Bonding or Finangilrl Assurance: The operator shall maintain at a minimum, a one

* t of $50,000.00 to iestore the site, plug and abandon

G.

H.

't.

J.

K



Mr. f^arry Gandy
Eidson state well No. I (8W404)
January 24,2008
Page 8 of9

the well by January l, 2008, pursuant to OCD rules and regulations. If warranted,
OCD may require additional financial assurance.

L. Annual Report: All operators shall submit an annual report due on January 31 of each
year. The report shall include the following information:

1. Cover sheet marked as "Annual Brine Well Report, name of operator, BW
permit #, API# of well(s), date of report, and person submiuing report.

2. Brief sumrnary of brine wells operations including description and reason for
any remedial or major work on the well. Copy of C-103.

3. Production volumes as required above in 21.G. including a running total should
be canied over to each year. The maximum and average injection pressure.

4. A copy of the che.mical analysis as required above in 21.H.
5. A copy of any mechanical integrity test chart, including the type of test, i.e.

open to formation or casing test.
6. Brief explanation describing deviations from normal production methods.
7. A copy of any leaks and spills reports.
8. If applicable, results of any groundwatermonitoring.
9. Information required from cavity/subsidence 21.F. above.
10. An Area of Review (AOR) sunmary.
11. Sign-offrequirements pursuant to WQCC Subsection G 20.6.2.5101.

22. Transfer of Discharge Permifi Pursuant to WQCC 20.6.2.5101.H the owner/operator and
new owner/operator shall provide writte,n notice of any transfer of the permit. Both parties shall
sign the notice 30 days prior to any transfer of ownership, conhol or possession of a facility with
an approved discharge permit. In addition, the purchaser shall include a written commitrnent to
comply with the terms and conditions of the previously approved discharge permit. OCD will not
hansfer brine well operations until proper bonding or financial assurance is in place and approved
by the division. OCD reseryes the right to require a modification of the permit during transfer.

23. Closure: The owner/operator shall notifu the OCD when operations of the facility are to be
discontinued for a period in excess of six months. Prior to closure of the facility, the operator shall submit
for OCD approvalo a closure plan including a urmpleted C-l03 form forpiuggng and abandonment of the
well(s). Closure and waste disposal shall be in accordance with the statutes, rules and regulations in effect
at the time of closure.

24. Certification: Gandy Corporation (Owner/Operator), by the officer whose signature
appears below, accepts this permit and agrees to comply with all submitted commitments,
including these terms and conditions contained here. Owner/Operator further acknowledges that
the OCD may, for good cause shown, as necessary to protect fresh water, public health, safety, and

the environment change the conditions and requirements ofthis permit administratively.



Mr. farry Gandy
Eidson State well No. 1 @w{Oa)
January 24,2008
Page 9 of9

Conditions acceoted by: "I certi$ under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all. auachments and tlrat, based on my inquiry of those individuals
immcdiately responsible for obtaining the inforsration, I believe that the information is tnre, accurate, and complete.
I am aware that there are significant penalties for submitting frlsc information including the possibility of fine and

imprisonment."

G" orr qlio v\
A
Lot-

CompanyN

Company printname

'pnnt name,

Ure-G.+

ritre 5c-c I Jreor
Date: ,-lt-og
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Oil Conscrvation Division
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change of operator 
()cl tt alf

ilGwop.ntortnlorrn tion 
CllD

EtfscrweDat'ffi
oGRlD. rlrxil
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Dncrg;r, ll'lincrals and Nntural
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Name:

Address

Gly, State, Zp
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l'{} llo\ -il-Il
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nlomatpn on Srs lrm ad the csdrffi ld olwlb b tue to Ulo best ol rry lcowledgead bde{
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PBEVIOUS OPERATOB csdfles thal all belowgad€ tar*s cooslrucl€d and nslallod Plbr lo Jun€ 1 6, 2008
assooaled wth lh6 s€lecl€d wells bdru lraffitened ato edhor (1) n complence wr0r 19 t5 17 NMAC, (2)

halc boen do6ed pursuanl lo 19 15.17 13 t{ilAc o. {3) have boen reftftted b oodply wft Paragrapt'B 1

lhrough 1 ol 19.15.17 11(l) in AC

WASSERHUND INC understands lhal the OCD s approval ol thls opordor dEr€e'

I onslrtut€s apploal of ltrc trarslerr ot tte panil b any petmitted pit, beh-grade lank o. do6ld
bop system aisooatod$lh ho sel€ctedu€ilq and

2. constnutes approval ol lhe transler ol any bolow{rad€ lanks construcled and nstallsd pncr to June
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District I

1625 N. French Dr.. Ilobbs. NM 88240
District II
l30l W. Grand Avenue. Artesia. NM EE?10
District Ill
1000 Rio Brazos Road. Aaec. NM 87410
District IV
1220 S. St. Francis Dr.. Santa Fe. NM 87505

State of New Mexico
Energy, Minerals and Natural Resources Department

Oil Conservation Division
1220 South St. Francis Dr.

Santa Fe. NM 87505

Revised June 10. 2003

Submit Original
Plus I Copl
to Santa Fe

I Cop-r'to Appropriate
District Office

DISCHARGE PLAN APPLICATION FOR BRINE EXTRACTION FACILITES
(Ret'er to the OCD Guidelines fbr assistance in cornpleting the application)

! Nen, XX Renerval

L Facility Name: Eidson Brine Station-Bw-04
IL Operator: Gandy Corporation

Address: P.O. Box 827 Taturn, NM 88267

Contact Person: Larry Gandy Phone: 505-398-4940

Request , Commitments and Attachments:

Pursuant to WQCC 20.6.2.5003.A NMAC "Existing Facilities" and per WQCC 20.6.2.5003.8; Gandy Corporation is
requesting that the previously submitted information be ref'erenced tbr this permit renerval application and Gandy

Corporation hereby comlnits to continue and operate pursuant 1o the existing permit on-file ivith OCD unlil renerved by

OCD. Required $100.00 filine fee is snached hereto.

Ill. Location: SW/4 SWl4 Section 3l Torvnship 165 Range 35E

Submit large scale topographic map shorving exact location.- ON File with OCD

IV. Attach the name and address of the landorvner of the facility site.-ON File with OCD

V. Anach a description of the types and quantities of tluids at the t-acility.-ON File with OCD

VL Auach a description of all fluid transfer and storage and fluid and solid disposal facilities.-ON File with OCD

VIl. Anach a desoiption of underground f'acilities (i.e. brine extraction rvell).-ON File with OCD

VIII. Attach a contingency plan for reporting and clean-up of spills or releases.-ON File with OCD

IX. Attach geological/hydrological evidence demonstrating that brine e.\traction operations rvill not adversely impact

fresh rvater.-ON File with OCD

X. Attach such other information as is necessary to demonstrate compliance rvith any other OCD rules, regulations

and/or orders.-ON File with OCD

XI. CERTIFICATION:

I hereby certib, under penal4' of lav' that I have personally exatnined and atn.familiar tt'ith the infonnation submitted

in tltis tlocuntent and all attachments and that, hased on rny inquirl' of those indit,ic{uals immedialell' responsible for
obtaining the information. I beliet'e thqt the inJbrmation is tnrc. accurate and cantplete. I am av'are thal there ate

sigttiJicant penalties Jbr submitting false information including the possibiliy, of fine und imprisonment.

Title: Agent for Gandy Corporation

Date: June 09.2011
E-mailAddress:waynepriceTT@earthlink.net
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wAssuRrrrrmi, nvc.
P.O. Box 2140

Lovington, NM 88250-2140

July 15,2011

NM Oil Consenration Division
1220 S. Saint Francis
Santa Fe, NM 87505

Fresh Water injected at the Wasserhund Brine Station (BW-004).

April20l l
May 2011
July 2011. 4576f

Brine Water sold at the Wasserhund Brine Station (BW-004)

April2011 4342r
May.20l I 60807

I
I

43537
6092r

456/.5

\':.:

II

July 201I

Sincerely Yours: '

Donny Collins

I
1

I
't :

,



GANIDY CORPORATION
OILFIELD SERVICES

P.O. Box 2140
Lovington, New Mexico 88260

s7s-396-0522
FAX 575-396-0797

April 15, 2011

NM Oil Conservation Division
1220 S. Saint Francis
Santa Fe, NM 87505

Fresh Water injected at the Wasserhund Brine Station (BW-00a)

January 201 I 51888
February 2011 32514
March 2011 3997s

Brine Water sold at flre Wasserhund Brine Station (BW-004)

January 201 I 51764
Febmary 201I 32383
March 20l l 39860

Sincerely Yours:



WASSERHUND, rNC.
P.O, Bor2140

Iovington, Nlf 88261F21{0

October 15,2011

NM Oil Conservation Division
1220 S. Saint Francis
Santa Fe, NM 87505

Fresh Water injected at the Wasserhund Brine Station (BW-004)

July2Oll 53534
Augrrst20ll 60125
Septembcr 20ll 5l I 16

Brine W*er sold at the Wasserhund Brinc Station (BWOO+)

July20l I 53719
August20ll 60035
September 20t I 50941

Sincerely Yours:

4d'
DonnfoIins



WASSERHTIIi{D, INC.
P.O,Bor2140

tovft€ton, NM E&60-21{t

January 16,2012

NM Oil Conserrration Division
I22OS. Saint Francis
SantaFs NM 87505

Fresh Water injected at the Wasserhund Brine Station (BW-004)

October 2011 60160
Novernber20tl 58464
December20ll 53357

Brine Water sold at the Wasserhurd Brine Station (BW-004)

October 2011 60060
November 201I 58349
Docember20l I 53272

SincerelyYours:

:1> -7e22-
,/

Donfy Collins
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Chemical Analysis Brine Water
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SIF3"EBTHA'=

AWI10,20L2

TESTER WAYNE PRICE, JR

PRICE LLC

312 ENCAT{TADO RIDGE COURT, NE

RIO RANCHO, NM 87124

PllOIlE (5ti) 3C3-2t26 c 101 E. H nllilD c IloBlS, lll tt2rlo

RE,BTIGKEyEBRTNE*ELL gfu-of f ilea0 EP 
d

Endosed are the rsulE of analyses for samples reeived by the hborabry on 10/18/11 16:30.

Grdinal Laborabries is accredited through Texas NEI-AP under certjficate number T1O4704398-11-3. Accreditation

applies b drlnking water, non-potable waEr and solid and dremical materials. All accredited analyEs are denoted by

an asterisk (*). For a complete list on accredited analytes and mabices visit the TCEQ website at
www.tceq.texas.oov/field/oallab accred certif.html.

Cardinal Laboratodes is accreditated through the State of Colorado Departrnent of Rrblic Health and Environment for:

Mettod EPA 552.2 HaloaceUc Acids (HM-5)
Method EPA 524.2 Total Trihalomethanes (ITtlM)
Me$od EPA 524.4 Regulated VOCS (V1, V2, V3)

Accredibtion applies to public drinking water mabices,

This report me€ts NEIiP requirernents and is made up of a over page, analytical recJlts, and a copy of the original

chain-of-custody. If pu have any questions conceming this report please feel ftee b contact me,

Sinerely,

/ €-n'Z:'-X;---------
t)t

Celey D. Keene

tab Director/Quality Manager

lofl



lsF3"EP-tla'= PllOIiE (5r5) 193-2t25 c 101 E. rARllilD. ltOlNS, ilil tt2r0

Analytical Rerults tur:

Srmple ID l,.borabry ID llatdx Dab Sampl€d Date Recdved

FRESHWATER HLO2247-OL WAtEr

BRINE WATER HlO2247-02 water

18€ct-1112:30

18€'cI1112:40

18€c{-1116:30
't8-Oci-11 16:30

PRICE LLC

312 ENCANTADO RIDGE COI'IRT,

RIO RANCHO NM,87124
NE

Project:

Pnoject Number:

Project Managen

Fax To:

BtrcKEYE BRINE WELL

NONE GIVEN

LESTER WAYNE PRICE, JR

UNK-NOWN

Reported:
1&Apr-1210:55

Cardinal Laborabries *=AccrediEd Analyte

ruASE xOtlt tSt|ry rn rilg* didt B:t rd drlsffi trdy k r/ ffi rnl& rnft bd h ffiaqg ld E lnu bh ffi nd t Cd h dt* I dB 6At h b ng|g.E m
ryfr4ffiil bffi# tfu ffi bffg d rsed Dy ffi ffiffit cr) nF tudw6dhgad 'fr In Dffifl ffi b s kffia q!.qdl ntEl6,
dtE ffi ftE! ffi rhl'ddq B ot q 6 B d tfr M !' d4 B rffd* fr c @ rs9 d d 6 l.d b ft Fffi d h ffi ffi u' ffi{'rFa d ffi d
dmt*F ryrth&dffi affi Ef*cfybnr*rfcffi h ffi rq..tJidh gddoqthir#ffi rylrloaonlnd Lffi'

Z-4- -'Z--*z^*6

16

@ley D. Keene, Lab Director/QualiV Manager



SIF3"EBT}A: pHo{E (5t5) 393-2:t25. tot E. lilnltilD o HOttS, illt tt24o

Anaffiical Resulfs tur:

FRESIilIYATER

Hl022/74l (Wetcr)

PRICE LLC

312 ENCANIADO RIDGE CCIJRT,

RIO RANCHO NM,87124

NE

Project BUCKFYE BRINE WELL

Project Number: NONE GIVEN

Project Manager: LESTER WAYIIE PRICE, JR

FaxTo: UNK-NOWN

Reported:
10-Apr-1210:55

Anslyte
Reffitim

R€sult ' Limii Units Dilution Bstch Analyst Analyzd Method Notes

Cerillnel Leboratorics

Toid Mctrlr hv ICPMS

Arscnic

Brrium
Cadmium

Chromium

Cobrlt
Copper

L€.d
Manganese

Molybdeeum

Nlckcl

Sclcnium

Silver

Urrnium
Zinc

Mcrorrru fTnlol\ hv CVAA

0.m60

0.100

ND

ND

0.00020

o0036

0.0010

ND

0.0035

0.{x}55

0.m6

ND

0.00150

ND

lll1412

t1l1412

t1tt4t2
nl1412

tttl412
rttt4l2
lll1412

I I 11412

lllt4l2
llu4l2
tttl4t2
1l114l2

11lt4t2

02-Nov-l I

02-Nov-ll

02-Nov-l I

ll-Nov-ll

02-Nov-l I

02-Nov-l I

02-Nov-l I

02-Nov.1 I

o2-Nov-l I

1 l-Nov-l I

200.t

200.E

200,8

200.8

200.8

200.8

200.8

200.8

200.8

200.t

GAL

GAL

GAL

GAL

GAL

GAL

CAL

GAL

GAL

GAL

GAL

GAL

GAL

GAL

0.0005 nigL

0.000500 nSL

0.00010 D.glL

0.001 ngL

0.00010 tr;SL

0.0001 nEL

0.0005 r'gL
0.0050 nslL

0.0005 mstL

0.0005 mslL

0.001 4L
0.00010 rylL

0.000100 n,slL

0.010 @L

I

I

I

I

I

I

I

l0

I

I

t

I

I

10

lll14t2 JM 02-Nov-ll 200.8

02-Nov-ll 200.8

02-Nov-ll 200.t

o2-Nov-ll 200.8

JM

JM

JM

JM

JM

JM

JM

JM

JM

JM

JM

JM

'M

Mercury

lnnprnic Comnounds

ND 0.0002 E,gL nl14lI JM 274ct-ll GAL

Alkrllrity, Blcsrbonrte

Alkalinity, Carbonat€

Chlorftle

Conducdvity

Cyanide (total)

Fluoride

pH

Specl[c Gnvlty @ 50o F

Sulleic

TDS

Atkrlinity, Totrl

195

ND

364

r{10
ND

0.7s1

7.73

0.9959

67.5

7tt
r60

5.00 ndL
0.00 ngL
4,00 nslL

1.00 uS/m

0.005 @L
0.200 mglL

0.100 pHUnits

0.000 tblmrl

10.0 nlElL

5.00 ngL

4.00 nrgL

ll0l905 HM

1102705 HM

llll4l3 cK

llu4l4 cK

tt02705 HM

lll0307 HM

ll03l02 HM

1102605 HM

1083007 HM

1083007 HM 20-&-ll 310.1M

10E3007 HM 20{ol-ll 3r0.lM

21&-lt 4500-cl-B

20-Oct-11 120.1

26-Oct-l I 335.4

Ol-Nov-ll 4500FC

200ct-ll 150.t

28-&-ll sM 2710F

28-ocrl l 375.4

26-ori.-tr 160.1

20-Oct-ll 3l0.lM

GAL

GAL

Cardinal taboratories *=Accredited Analyte

nrN€l!,E ti.ufy d n.tF ffi b{ttd d.*r ffi lrdt knt dd *{? ffi * h didnEg il tr ld Fh ffi Fid bY etu.rF s dG idtr h k Elqm d
qfr@ ffiil bffi# fi d hsbt d |d b'd t#*rfiq C!) d.F rLqldb oth rttd. # b m ffid ffi h H F hddrrd d Ftqffl dilF,
Fdtl, ffi hff! ffi Er4dG b d q c b d pff M !t d.rll' E lltrn4 # c ffi .*9 G d d l& b h Fntlle d h # hif t ffi, [Fd- d ffi d

ddmaM $oinydhb.dt@6d!* l-t*a{'bft cndcffi h Brgtlhrad!aFodsad4ih ur*rff Ftalof ffi ffi

3o116

Celey D. Keene, Lab Dlrector/Quality Manager



fTFs"EBtHAb PtroilE (5t5) 99:t-2t25. 101 E. ltARtl[D. ltotts, lnt tt24o

Analydcal Resulfs tun

FRESIIVYATER

HlO22474l (w$cr)

PRICE LLC

312 ENCAI.ITADO RIDGE COI'RT, NE

RIO RANCHO NM,87124

Projecil BUCKFYE BRINE WELL

Project Number: NONE GWEN

hject Manager: LESTER WAYNE PRICE, JR

Fax To: UNK-NOWN

Reported:
10'Apr-1210:55

Andyte Result 
R€Po#i 

units Dilurion Batch AnElysr Analyz€d Method Notcs

Cerdinal Laboretorhs

Innrolnic Conrxrunds

TSS 11.0 2.00 melL 1102505 HM 20-Oct-11 160.2

Alumlnum

Boron

Crklum
Iron
ll'Iegneslum

Potrssium

Sodlum

0.315

ND

91.9

2.55

20.t

4.25

151

llll4l0
illt4l0
1l I1410

ll114l0

r1114l0

lll14l0
lll14l0

260ct-11

26-&-11

26-Ocr-ll

0cr-ll
2&-tt
26-Oct-l I

26oci-ll

20f.7

200.7

200.7

200.7

200.7

200.7

zw.7

GAL

GAL

GAL

OAL

GAL

GAL

GAL

0.0500 mg/L

0.300 rIgL

1.00 nsil-

0.0@ FlgL

1.00 nsL
1.00 nslL

1.00 mglL

JM

JM

CK

JM

CK

CK

CK

Cardinal Laborabries *=Accr€dibd Analyte

4 ol1

fasE m r${ry d Br'.. ffi.5ilq d ffiffi cdr b0 ffi dE ffi bd h ffi 6E! fl h t& bh ffi Fld bt ffi b -dF ll.lE !td.*? dc frt ntc..E rd
ry tuilffi id b ffi gd |* dh rl6t d ld byffiffdr.q (!) atrft6per dh slad. * b mGfl ffi h &tr ffi adtrqd srF.
Htt* ffi ffit m h.wG E d q 6 b d FG t!ft !t dir, E dhtq ffi 6 re: ffi9 d d 6 lft b h pftffi d h q* Hf* bt ffil ttclft d ffi s
dmBMf rydhhGlcrf ffi M*d*tbh5rdGffi & fr rFtir.l dEn?dndqthusffi HoNldffi ffi

.Z--l<t^--
Celey D. Keene, Lab Director/Quality Managr



slF3"EBtlA! pflolrE (575) 393-2i126 " 101 E. llARLAiD ' HOle$ ilil 8t24o

Analytcal Rcculfs tur:

BRINEWATER
HLOZ2/742 (Wrtcr)

Amlytc
Rmrtim

Result 
--'iffi Units Dilution Batch Anslyst Analyzod Mothod NoEs

Cerdind Labontories

Total Mctals bv ICPMS

Arsenic

Brrlum
Cadmium

Chromium

Cobalt

Coppcr

L€ad

Mrngrnecc

Molybdenum

Nickel

Selenium

Silver

Uranium

Zlnc

Alkrlhlty, Bicrrbonr&
Alkalinity, Carbonate

Chloridc

Conducdvity

Cyanide (totEl)

Fluoride

pH

Specl0c Grrvity @ 600 F

Sulfrt
TDS

Alkrllntty, Totd

0.0500 n.gL

0.0500 mslL

0.0100 mg/L

0.100 nSlL

0.0100 nEL

0.0100 ngL
0.0500 ndL
0.0050 ndL
0.0500 ngL
0.0500 @L
0.100 mslL

0.0100 4L
0.0100 @L
0.010 @L

5.00 ndL
0.00 ngL

4.00 adL

1.00 uS/cm

0.005 @L
0.200 FldL

0.100 pHUnits

0.000 tbtilkl
10.0 tr,gL

5.00 ndL
4.00 tuslL

100 llll412
100 ll1l4l2
100 1lll4l2
100 lll1412

100 tltl4lz
100 ll1l4l2
100 lttt4tz
r0 llll412
100 llll4l2
100 lill4l2
100 llll412
100 trtt4lz
100 l l il4l2
l0 ttl1412

02-Nov-ll 200.E

o2-Nov-ll 200.8

02-Nov-ll 200.E

02-Nov-ll 200.8

02-Nov-ll 200.8

o2-Nov-ll 200.E

02-Nov-ll 200.8

ll-Nov-ll 200.8

02-Nov-ll 200.8

O2-Nov-ll 200.8

02-Nov-ll 200.E

02-Nov-ll 200.8

02-Nov-ll 200.8

u-Nov-ll 200.E

Mcrcurv (Totsn bv CVAA
I llll4ll JM

ND

0.365

ND

ND

ND

0.501

ND

1.11

ND

ND

ND

ND

ND

0.415

t6t
ND

196fl)0

$2m0
ND

ND

6.79

I.IE6
Er50

291m0

t32

20&-ll
2ooct-ll

2l-Oct-ll

zooccll
26-&-11

0l-Nov-l I

20-&-ll
28&-ll
28oct-11

26-&r-11

20-&t-11

3l0.lM

310.1M

4500-cl-B

120.r

335.4

4500F C

150.1

sM 2710F

375.4

160. t

3l0.lM

JM

JM

JM

JM

JM

JM

JM

JM

JM

JM

JM

JM

JM

TM

GAL

CAL

GAL

OAL

GAL

GAL

GAL

GAL

GAL

GAL

GAL

GAL

GAL

GAL

CAL

GAL

Mercury ND 0.0002 mslL 27oct-ll 245.1 GAL

Inorqenic Comooundr
I 1083007 HM

I 1083007 HM

I 1101905 HM

t 1102705 HM

I lllt4l3 CK

I lll14l4 cK

1 1102705 HM

I 1110307 HM

I ll03l02 HM

I 1102605 HM

I 1083007 HM

PRICE LLC

312 ENCANTADO RIDGE @URT, NE

RIO RANCHO NM,87124

ProJect:

ProJect Number:

Project Manager:

Fax To:

BI,CKFYE BRINE WELL

NONE GIVEN

LESTER WAYNE PRICE, JR

UNK.NOWN

Reported:
lGApr-1210:55

Cardinal Laborabries
*=Accredited Analyte

RISEr€re tffi,16EilF. qffir-a!,rtdd!ffiErdtf!.-tdamrtt r{dr-t.dhffi66,flb. li5bftffiFidqetu rdF lldir, Itd'*!tdrki'dFEd

ilft4 ffiil hffi # lff d hwbg d ffi t ffi rfiiuq CI) s fr qrd6dh*ad. * b rcwtfl ffi h sL b ffi 6dxtdu hg",

h(tmoffitffitffi|h4!4bdlF,frBaaFdbhrrtdtdrlqFqtrd6Ji6c@diosdartjdb!rrfffia,hffih*ttcritd'ryEdffid
dm E g W ry dh h d ffi q.driaG M r$ dt E m *196 lffilb & m npo.t il d h Cdrd !G.pt n H d ff |F'tod dctff ljorffi

..-, 4-. -Z__h-l^-_-z5
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Celey D. Keene, Lab Director/Quality Manager



slF3"E'-?tlaL PHOilE (5t5) 393-2it26.1O1E. HAnlAilD. HOIBS, mt tt2ao

AmfrialRauEtur:

BRINEWATER
H1022/742 (lYatcr)

PRICE LLC

312 ENCANTADO RIDGE COT'RT, NE

RIO RANCHO NM,87124

ProjeG BI,CKEYE BRINE WELL

Hoject Number: NONE GIVEN

Project Manager: LESTER WAYNE PRICE, JR

FaxTor UNK-NOWN

Reported:
1O.Apr-1210:55

Analyte
Rmrtinq

Reeilt 'Unii Units Dilution Babh Analyst Analyzed Method Notes

Cerdinal Labontories

Inorprnic Connounds

TSS 2fi 2.00 ngL I 102505 HM 200ct-ll 160.2

Aluminum

Boron

Crlcfum

Iron
Mrgncslum

Potr$lum
Sodlum

Sodium

2.57

14.0

159

5.14

225,D

2290

u4{n0
Saturat€d

>25(n0

0.s00 @L
3.00 nrgL

10.0 mglL

0.600 @L
lo.0 mdL

10.0 ndL
1.00 mg/L

10.0 ndL

n11410

r I 11410

I I 11410

l l 11410

I I 11410

I I l14l0

I I lt4l0
I I l14l0

JM

JM

CK

JM

CK

CK

CK

CK

l0
l0
l0

t0

IO

10

I
l0

26-Oct-ll 200.7

2ffi-ll 200.7

26-oct-lt 200.7

2&-n 2fs.7

2&-1t 2OO.7

26&-11 2@.7

2rcct-11 Calculetion

26-Oct-11 2oo.7

GAL

GAL

GAL

GAL

GAL

GAL

GAL

Cadinal Laborabries *=AccrediEd Anatyt€

6of16

ngg Fre Uirytn Oul'* c'd|nfr r$tq d d.rtadfr 6r.dy ft. rt ffi r*l* *dr. !-d h ffic!.t, fl h lrild b h M tad !t M fr raF X d6 ffio tlE fr nCo@ d
ytytra. tufl hffi# fr ffihwbe d 

'd 
by ffi *f,tSirq (tr) Ai. froof56 dh *ld. !& b mdff ffi h * h HdalC q drqsg dDg.,

hdrtrg,,frEr ta3l ffi ffi9frq E of r a B d FC ffi 
'' 

ffi, E tU& ru q r@! dlB d d F dd E h Fffi d h *6 ffi E' Ofr* tFG d ffi s
ddblGd Frydh&ff ffi affi R4tff dtbh*rC6ffitd& tunpo.rril db[godd!a.Fh urilffi Arddffi ffi

-Z--h1*-
Gley D. Keene, Lab Director/Quality Manager



SIF3"EBTXAL PHOIIE (575) 393-2t25 o 1Ol E. I{ARLAIID c Hottq ilH tt2/to

Analydcal Reriulfs tun

PR,ICE LLC

312 ENCANIADO RIDGE COURT, NE

RIO RANCHO NM,87124

Project:

ftoject Number:

Project Manager:

Fax Tol

BIrcKEYE BRINE WELL

NONE GTVEN

LESTER WAYNE PRICE, JR

UNK-NOWN

Reported:
1G'Apr-1210:55

Totrl Metals by ICPMS - Qurlity Control

Cardinal Laborstories

Analyle

Rcporting Spike Sorme o/oREC RPD

Result Limit Unib Lwel R€sult %REC Limi8 RPD Lirnit Notes

Betch 1111412 - EPA 3{XXt

Blank (1111412-BLKI) Pttp"t"d, 01.No"'11 A*ly"td, 02'No-l I

Molybdccum

M&gon€se

Cobalt

Cadnium

Solcnium

Niclcel

Coppcr

Silver

Lead

Chrqniun

Ursnium

Barium

Znc

Amic

0.000s ndL
0.0005 nlglL

0.00010 nSL
0.00010 nglL

0.001 WIL
0.0005 ngL
0.0001 nrEL

0.00010 D.g/L

0.0005 ng/L

0.001 nElL
0.000100 nglL
0.000500 ngL

0.001 nglL
0.0005 mslL

ND

0.0035

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.018

ND

BI

BI

lrs (11lr4u-Bsr
Cobdt

frsd
Cfumiun
Arssnic

Cadnium

Barium

Copper

Nickel

Marganes€

Molybdcoum

Sclaim
Zinc

Silvs
Uraium

0.0515

0.0503

0.049

0.0529

0.0507

0.0503

0.0502

0.0504

0.0d.29

0.0542

0.273

0.059

0.0521

0.0490

@L
ndL
aElL
ngL
ndL
mglL

6dL
NEL
ngL
ndL
6gL
NEL

rllglL

NEL

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.05@

0.0500

0.0500

0.250

0.0500

0.0s00

0_0500

103 85-ll5
l0l E5-ll5

98.6 85-ll5
106 E5-ll5

l0l 85-115

l0l 85-115

100 85-ll5
l0l E5-lt5

E5.8 85-ll5
108 85-115

109 t5.115

ll8 85-115

104 E5-ll5

98.0 85-ll5

BSI

Cardinal Laboratories
*=Accredited Analyte

re ffi ts|s d DmF. ffi b|ry rn d.t ffi ldy rb rt s rNE ffiud h ffide! H h rrtd b h ffi9- !' ffi b r'-E A' d6 lffin m br nca..s d

{tr@ ffi d hffi fld ffi d h ut4 d ld bt ffi ff!*t cn) -r # otqrel dh tpad gb & d fftfl ffi h u h ffi adqd ffilE,

ffilirgffisfi1|don,hffiffitndEBoar-,rlqdFrfrldtldar,!rfl&.lqfficrffillledd6lHbhFfqmdft'&ffitryffid,tqradffis
ddbEf -ydh&dffi rffi S'*dyEh*rS€ffiEh fr rFlfl dh@dadqthiti'Ilff gfildctff ffi

-Zr-A7^--
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Celey D. Keene, Lab Dircctor/Quality Manager



lI|Fs"EBT}AL Pt{oI{E (5t5) 393-2:t26 r 101 E. ilArulnD c HOS8S, 1$r tt2{O

AnaWcal Rerulfr tur:

PRICE LLC

312 ENCANTADO RIDGE COURT, NE

RIO RANCHO NM,87124

Projecil BUCKEYE BRINE WELL

Project Number: NONE GWEN

Project Manager: LESTER WAYNE PRICE, JR

FaxTo: UNK-i{OWN

Reported:
1&Apr-1210:55

Totel Metels by ICPMS - Quelif Contrcl

Cardinal Laboratories

Roporting Spike Soucc ToREC RPD

Rceulr Limit Units lpvel Rcsult o/oREc Limits RPD LiEit Notes

Brtch 1111412 - EPA 3{n5

LCS Duo (1111412-BSDI ) hepared: Ol-Nov-l I Amlyzd:02-Nov-1 I
Nickol

Umim
Zirc
Bairm
Mmgmese

Cobslt

f,€rd

Arscnic

Silvs
Csdmium

Scloniu
Clrmim
Coee.r

Molybdenum

0.0493

0.0485

0.065

0.u92
0.0u3

0.0503

0.0498

0.0505

0.0483

0.0501

0.256

0.049

0.&87

0.0523

0.05m

0.0s@

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.250

0.05@

0.0500

0.0500

'I.glL 
0.0500

mglL 0.0500

ngL
ngL
ndL
mglL

nsL
nrglL

E,dL

m,glL

mglL

ngL
NUL
ngL

98,6 r5-l 15 2.21

yt.o 85-l 15 1.03

t30 E5-ll5 9.52

98.4 8s-l 15 2.2r

88.6 85-l 15 3.2t

10t 85-115 2.36

99.6 85-l 15 0.999

lot E5-ll5 4.64

96.6 85-l 15 7.57

100 85-ll5 1.19

102 85-ll5 6.43

%2 E5-ll5 0.407

n.4 85-115 3.03

105 85-ll5 3.57

20

z0

20

20

20

20

20

20

20

20

20

20

20

20

BSr

Cardinal taboratories *=AcrediEd Analyte

Rggt&lE tJfltrdh|!F ffiHyd.tr*lffildyhfiyffirtroffidhffi6Et ilbI&bs.ffits'yffifqdt* {flG ltrghhrtcg@d
ryft@$tffiil bffi# lfu d hffle d ffi!' Hr.l llsffiy (J) ny. tudtT&i dh*a*m b r dd onl h 5lr tu ffi aqqdl nrc,
dtE ffi nll&t ffi Eirld4 B d q d b d 9d ld t d.* E iffir* lr8 6 ffi rfrI d d 6 ffi b ft Fffi d h * ffi !Y ml ngr€ d *ff $
SbbdrF.lnyd6atudlgradar& k.*cdybOr$?16ffindfrla I*nfctrfldhryffioa?thU6ffirydolcldrdtioffi

.2 €-"--Z'-*d* --b

8o116

Celey D. Keene, lab Director/Quallty Manager



SIFs"EBI}AL plroxE (5t5) 393-2:t25. 101 E. ]{AnIAiD c HOStq tH 8t2ao

Analytial Rcsulfs For:

PRICE LLC

312 ENCANTADO RIDGE COIJRT, NE

RIO RANC}IO NM,87124

Project BT CKEYE BRINE WELL

Project Number: NONE GIVEN

Project Manager: LESTER WAYNE PRICE, JR

Fax To: UNK-NOWN

Reported:
10-Apr-1210:55

Mcrcury (Iotrl) by CVAA - Quetity Control

Cardinal Laboratories

Rceorting Spikc Sourcc o/6REC RPD

R€sult Limit Unia Lsvol Rcsult ToREC Limits RPD Limit Noteg

Betch 1111411 - EPA 245.1

Bhrk (111141I-BLKI) Prepare.d & Analvzed : 27 .od.-l 1

Mcrcury ND 0.0002 nglL

I,CS (11r1411-BSl) Prepared & Analyd'.274ct-11
M€rcJry 0.0022 ngL 0.00200 110 E5-ll5

LCS Dup (11114f 1-BSDf ) Prepared & Analynd:27-Oct-ll
Mcrory 0.0021 nglL 0.00200 105 t5-l 15 ,1.65 20

Cardinal Laborabries *=AcrediEd Analyte

reFtE Slttd hdge ffil$rry dffi.ffi6St hntffi ffi& ffi E hffiqE nJ E tdbh ffitrldtffikdF* f drE ffi819tE h mdt@d
fry ft d ffi thd b. d.d *d ulc ffi h wue rd rdid t o.thr *s ffq (') d'F tu 6dpH6 dh aad. * h F iltt ffi E H k ffi 6 qqd du6,
Hrd.r$ ffi trffit ffi Erttdq B d E d B d FC ld by da( b !ffie ffi c lE! il9 d d c dd b h p*m d h ffi ffi !y ffi, tr.|dq d ffi S
dm b E W q o,h h 6 ffi a ffi ht ffi oiYF h rrtq ffi & ft reoi fl d h rqdad 6pt h il 6 ffi emd dAff ffi

.z ?-,.-Vu-K^--
6
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Celey D. Keeng lab Director/Quality Manager



SIF$"EBT}AL PHOI|E (575) 393'2i126 o t0l E. !ilillAIIO c HOTBS' l{ll t82a0

Analyfrcal Rceulfs For:

PRICE LLC

312 ENCAIf|'ADO RIDGE @rRT, NE

RIO RANCHO N1,1,87124

Project:

ProJect Number:

Project Manager:

Fax To:

BI,CKFYE BRINE WELL

NONE GTVEN

LESTER WAYNE PRICE, JR

UNK-NOV\TN

Reported:
lGApr-1210:55

Inorgenic Compounds - Qurlity Control

Csrdinal Lgboratories

Anslyt€

Rqorting SPikc Sorm.o o/oREC RPD

R€sult Limit Units Level Rcsult o/cREC LimiE RPD Limit Ndes

Rrfnh l0fl3{Xlil - Gcnenl Pnn - Wct Chcn

Bhpk(1llS300t-BLI() Prepg€d:25-Aug'11 Analyzed: l4'Sep-11

Alkdinity, C$bonstc

Alkditrity, Bicsbon8tc

Alkalirdty, Totsl

LCS(10t3007-Bsl) Preparcd:25-Aug-11 Analyzed: l+sep-ll

ND 0.@ mrEL

ND

ND

5.0o ngL
4.00 @L

Alkrlinity, Carbrrt€

Altslirity, Bic€6ooat

Alkdinity, Totol

Alkalinity, Carbonate

Alkrlhity, Bicsbonate

Alkatinitv, Toal

LCS D[p (10E3007-BSDr) Prepared: 25-Aug-1 1 Analyzed: l4-SePl I

ND 0.00 ngL
ND 5.00 dL
tt2 4.00 trelL 100

ND 0.00 m/L
ND 5.00 mg/L

116 4.00 mdL 100

80-120

80-120

112 80-120

8G'120 20

80-120 20

I 16 8G120 3.51 20

Dupllcetc (10t3{X}7'DtiPl) Sourcc: El0l772'01 Prepored & Analyred.2!:4ug1-l

Alkalinity, Ca$onate

Alkalinity, Bic{bdrlc
Alkalinity, Total

llctoh llollXl( - SPI.P l3l2

ND

259

212

0.00 ndL
5.00 nglL
4.00 ngL

0.00

244

200

5.96

5.83

20

20

20

Bhnk (1101905-BLKI

Chloride ND ,t.00 tlsL

Irs(u01e0$Bsr) nfPSr@
Chlorid. tt2 4.00 nslL 100 t12 80-120

Cardinal Laborabrles
*=AccrediEd Analyte

?[ASElgfe t$|!/ Fd rrea edrtt !ilt d drfi adft n{rdy k-y dm r*r9. *rdr !* h ffi qet, $d b ldtd bft ffirad t dS k -g}* I dr ffie h tl n'Crc d

ry & ag ffi il bffi # lff ffi h #N d 
'# 

by ffi # frq (n) crr t qrlldr dh *lc* !6 h D d fl ffi b * F hddrd d qwrd d.|'p,

hal'l} ffi &rw! lfi EO08I E d q a 6 d pc tM tl d.,r, E *5c ffi c ffi aqt d d d ts b h Fffi d h EG ffi try odl* ittfu d ffi s

dmtsdf nydh&Uffi affi RaEr*d*tbfi *rs|6ffi h lE'Ftildhtgddaqth ilSffi S.ddffi ffi

-Z'-/<2^--
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Celey D. Keene, Lab Director/Quality Manager



SIF$"EBTXNL PllollE (575) 39it-r326.101E, HAnlItD. HOBtq ffi 8t2a0

Analytcal ReeUIfs For:

PRICT LLC

312 ENCAI{TADO RIDGE COURT, NE

RIO MNCHO NM,87124

Project BrcKEYE BRINE WELL

Project Number: NONE GWEN

ProJect Manager: LESTER WAYNE PRICE, JR

FaxTo: UNK-NOWN

Reported:
lGApr-1210:55

Inorgrnic Compounds - Quelity Control

Cardinal Laboratories

A!olyt€
R€poding Spike Sorrce o/oREC RPD

Result Limit Uni6 Lovol Rc$lt c/oREC LiBib RPD Limit No&s

Betch 11019{Xi - SPLP 1312

L,CSDuo(110190$BSD1) Preoared: 174ct-11 Analvzd:2GOct-ll
qilorid€

Brtch ll0?^505 - Filtntion

108 4.00 nEL 100 loE 10-120 3.64 z0

Bhnk (1102505-BLKI) Prep$ed & Amlyzod: 204ct-11

TSS ND 2.W @L

Duplictre (110i1505-DtiPl) Sourcq 8102247-{11 Prepared & Analyzed: 2Goct-l I
TSS

Betch 1102605, *** DnTAULT PREP ***

12.0 2.00 nglL I l.o 8.70 20

Bhnk(ll026tN-BLKI) Premred: 2rcct-11 Analyzed: 28-Oct-11

TDS

LCS (110250$BSl)

ND 5.00 ndL

Prepared: 26,orl.-1 1 Amlyzed: 28-Oct-1 I

TDS 2U nglL 240 102 80-120

Dopltcete (110261)5-DuPl) Souncc: Hl02i!ff-02 Prepared: 26Oct-l I Analyzed: 28-Oct-11

TDS

Batch 1102705 - Gcneral Prcp - Wet Chcm

975 s.o0 4L l0l0 3.s3 20

IrCS (110271)$BSf ) Prepared & Analyzd:204ct-11
pH

Con&ctivity

7.tl
509

plIUrits 7.00

us/cm 500

t02 9cll0
t02 8s.120

Cardlnal laboratories *=Accredited AnalyE

reFre lBlqdbltn ffil*ydffiod*ttrdllqq dnffEffibdhffisEt,ilt lritdbhffirrdtffibrtdr SdriffgbfrrCa.Ed
,ry.trr C4 ri*ca ff bdqd *d ds r# h Htrg d l# bt ffi rtrf! Jrty (tr) 6yr t drtlsr oab.ftlda rE h D d d ffi h lda k Edd a @rqo.rfi adlg,
6tE M fffi! ffi lh/dqE E d E a E d p6 ffi !y dlB F rHdq ffi d ffi rsg * d a ru b fr FEffi d h !G ffi by c-dn* F d€ d ffi s
dmlHl+qlrlYdh.!oGft ffi ardl* Rs&FEqtbh.npaahltbh fr Wtfl dbrg!.nd..TthUSffi Ffildffi ffi

-Z;-h7^--

1

Celey D. Keene, Lab Direcbr/Quality Manager



SIFffiBIXAL PHOilE (575) 393-2t25 c 101 E. HAru,AilD. HOIAq, ilil Et2aO

Analytial RaulB Fon

PRICE LLC

312 ENCANTADO RIDGE COIJRT, NE

RIO RANCHO NM,87124

Projece ilJCKEYE BRINE WELL

PrcJect Number: NONE GIVEN

Project Manager: LESTER WAYNE PRICE, JR

Fax To; UNK-NOWN

Reported:
lSApr-1210:55

Inorganic Compounds - Qurlity Control

Cardinal Lsboratories

Analyt€

R4oding Spikc Source ToREC RPD

Result Limit Units Lsvcl Rcsult ToREC Limirr RPD Limit Notes

Brtch 1102705 - Gcncrel Prco - Wct Chcm

Duplicetc (1 I 02705-DLJPI ) SourccEl(2247.01 Prepared&Analyzed:20-Oct-11
pH

Conductivity

Brfch 1103102 - Gcucnl Prcp - Wct Chem

7.75 0.100 pH Units

l4l0 l.0O us/cm

7.73

l4l0
0.258 20

0.00 20

Blrnk (1103102-BLKI) Prepared & Analyzrdt 28-Oct-11

Sulfde

Irs (1103102-BSr)

ND 10.0 nSlL

Prepared & Analyzed: 284ct-11
Sulf*e 209 10.0 @L 20.0 104 E0-120

LCS Dup (1103102-BSDI ) Prepored & Anatvzed: 28Oct-l I
Sulfare 18.2 10.0 @L 20.0 91.0 8G,120 t3.8 20

Dupllcrte (lt03llll-DuPf ) Sourc: Hll)2247-01 Prepared & Analyd:284c:t-11
Sulfate

Batch lll0307 - Gcncrrl Prcp - Wct Chcm

70.1 10.0 ngL 67.5 3.74 20

Duplicrtc (1110307-DuPl) Sourcc: 8102247-01 Pr€pored & Analyzed: 28-Oct-l I
Spccifio Gnvity @ 60'F

Batch 1111413 - Gencrrl Pren

0.9950 0.000 tblakl 0.9969 0.194 200

Blrnk (1111413-BLKI) Prepared: 250ct-l I Analvzpd: 2rcct-l I

Clanidc (total) ND 0.005 rylL

Cardlnal Laborabries *=Accredibd Anafyte

nNETtr lfltdhttrga did!haltndd..ll odftffithrtdm*nn vaffiilhffidEGilhffibdrMpddbtffibralG IdGfftRdlekildgcd
q dt € rffi6 ff b Amd # l* nr(,. h rtI d 

'# '' 
ffi fr fiq Cr) Or3 ft oilr$o dh #. !e h o ffid ffi b H. b hddd r dqml dq..

ildtlg'ffiriiff!ffiih4nc!,EdqdEdpffiffitdrrtErffitlqfficl@rrB{olclsbhFffidhg€ffiDydiii,rlo.rdffiS
dn ts g F q dh & d ffi E ffi U * ot' b h -rd€ ffi & fr rFt fl d E Bd.c.' h fl tdr ffi ryrd otcffi ffi

,.4 z-".-7,-x,t^*
It
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Celey D. Keene, Lab Director/Quality Manager



slFs"E'-?tlaL pHoilE (575) 303-2:t25. lol E. ilARLAfiD c HOEE+ lilr 8tzrro

Analyfral Rerulfs tur:

PRICE LLC

312 ENCANTADO RIDGE COURT, NE

RIO RANCHO NM,87124

Project:

Project Number:

Project Manager:

Fax To:

BIrcKFYE BRINE WELL

NONE GIVEN

LESTER WAYNE PRICE, JR

UNK.NOWN

Reported:
lGApr-1210:55

Inorgrnic Compounds - Quelity Control

Cardinal Laboratories

Rcporting Spile Sor.uta o/*.EC RPD

Result Limit Units Lwcl Result o/6REC Limits RPD Limit Ndcs

IrCS (f1114rlBsl) Prepered: 25'Oct'll Anzlyzed':26'0ct'11

Cyanide (totsl) D{!lL 0.0500 E5.0 ts-lls

r.cs 111413-BSDr

Clani& (total)

Brtch 1l1l4l4 - Gcncrd Prco

26'oct-ll
94.8 85-ll5

Bhnk (r1r1414-BLKt) Prepared & Analyzed: Ol-Nov-l I

Ruoride

I.cs (r11141+BSr)

ND 0.200 lm.dL

Prepored & Analyzed: 0l-Nov-l I
Fluoride 1.09 lngL 1.00 l@ 8G120

I,CS Duo (1111414-BSD1 ) Prepared & Analyred: 0l-Nov'11

Flrcri& l.@
'ngil-

1.00 109 80-120 0.00

Cardinal Labonbries *=AccrediEd Analyte

ptEASEt{tttr L|liq d O*|gc erffi Ea& d ddndJt6 dy h q dh rg.t *rdr H h fficn' dlJ b ld bh Mgad !t ffi h..dtn* g ddq Hdq h h qtre d
q ff d' ffi ff h ffi rdd |* d h *Fg d ldd bt dd ffi drt ($) n'3 dE o.Se.ah rpCdE !€ h m dfl ffi h H k Frlld c mrdr olw,
HtE ffi rc! ffi iEstadq b d E 6 E d pd ffi D' C.!, E rffi* ffi E w dt9 d d 6 

'5 
b h Ftffi d h r€ ffi Et ml, trat6 C ffi S

Sbbd$oiry(ah&A.dmqffi bltr*dtbdr.*d.flrffd.aqG ftlqoifildi.tgddoalthljfiffiryrdoacrfflffi

Z-z- --4,-h7^*6
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Celey D. Keene, Lab Drector/Quallty Manager
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PHOI{E (5r5) 393-2t26. tor E. ltAILiltD. HO3!q ilH !!2aO

Analytical ReulE tun

PR,ICE LLC

312 ENCANTADO RIDGE @URT, NE

RIO RANCHO NM,87124

Project:

Project Number:

Project Manager:

Fax To:

BI,CKEYE BRINE WELL

NONE GIVEN

t"EsTER WAYNE PRICE, JR

UNK-NOWN

Reportedl
10-Apr-1210:55

Dissolved Metrls - Quelity Control

Cardinal Laboratories

Roporting Spikc Sourcc %REC RpD
Rcsult Limit unib Lcvel Rcsuft o/oREc Limits RpD Limit Notes

Batch 1111410 - EPA 30{Xl

Blrnk (1U141{lBLKl)
Borm

Calcim

Magnsium

Sodium

Aluinum
hon

Potessim

Calcium

Magnesium

Potasim
Sodim

Alminum

Bo(o
Imn

ND

ND

ND

ND

ND

N'D

ND

0.300

1.00

1.00

t.00

0.0500

0.060

1.00

ngL
ng/L

nsL
NEL
ngL
ngL
69il-

LCS (lf lr{rGBSl) Repared: 25_Oct_l l Analyzed: 26oct_l l
3.90 8LUL 4.00

19.9 @L 7O.0

7.7t ngL t.o0

97.5 85-ll5
99.5 E5-t l5

.4 85-il5
97.E 85-r 15

98.5 E5-115

96.5 E5-115

97.2 t5-l 15

6.34 rnglt- 6.48

3.94 nglL 4.00

3.E6 ngL 4.00

3.89 ngL 4.00

I,CQ Dup (f 11141GBSDf ) preoared: 25-Oct-l I Analvzed: 2Goct-l I
Ahminum

Calcium

Poassium

Boron

Iron

Magnosim

Sodim

3.95

3.91

E.08

3.89

3.92

20.1

6.Q

nS/L

nSlL

@L
rlrg/L

ngL
mg/L

mglL

4.00

4.00

8.00

4.00

4.00

20.0

6.48

9E.8 85-r 15 0.2s3

n.E 85-l 15 0.256

l0l r5-u5 4.69

97.2 85-115 0.774

98.0 85-ll5 0.768

100 85-115 1.00

98.8 85-l 15 0.942

20

20

20

20

20

20

z0

Cardinal Laboratories *=Accredibd AnafyF
re ffi u&v d rry ffi hlq d ffi tu iltgv b it dn.dir{, ffi b.d h fficeq fr !. rft b 6a m t$ t1, ffi tu n1p6. tr.516" E4rg dE c ncr.,E dry*@tuil !. ffi# lfu * h6E d ffi b/ ecrd ffd*q cr) 6rre dtl.lar 0,ft rya* *E b rcst fl ffih t5. b ffi ac6-qEta hr96,EdE ffi ffi, ffi thrdac E t 4 a E { F6 ffi !' dd, ts !ffidq ffi d @ 6B d d 4 ffi b e p6ffi d h rE lffi E, ffi* t.!-6 d ffi 6dD I hd qdl rv dft btr ft ls c ffi is e 6t b tE $ni. t&ttad aqa rtt twt il E b r?odd ?6Tt h ttt s & ryil dffi ffi

.z 4- ". -7,-h-1- --U
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PHO|{E (57s) 393-2:t26. 101 E. ItAntIilD c HO'BS, ilH t!2a0

Notes and DellnlUons

z{1 Satrrated >25{n0

GAL Analysis srbcoribad b Gl€€n Analydcal Laborabries, a 9.t6i*ary of Cardinal l-#rabries.

BS1 Blank spike r€covery abo,e laboratory a@ptarce crlbria. R€sults br analyte poenuafiy biased hi$.

81 TilgBt analyte de@ h medtd blar* at o. abore medpd r€porting ilmn. Safiple conenuation furnd to be t0 times abor€
the corrcentration ftwd in th€ me6od tjar* c less than ttn reportirp limft.

ND AnaVE NOT DEIECIED at a abore the reporfing limit

RPD Reldte Perert Diftrsre
** Samples nd r€cefi€d at proper temperauJre of 6oC or S!v.
*** Insufficirnt UnE b r€adt teflperaure,

- Chkride by Sltl4SnCFB do€s not rcqrlire saflItes be r€cetrcd at or betil GoC

Sanples rcpor&d an an as rcetved b6b (tret) unless o&envise nfrd m r€port

cardinal Laboratories *=Accredited Analyte

ngsEm udl'd oaf,g* ffi lffiy d ffi & ffdy k -lY e.ge rnas bd h ffiaEt, fl E t& b h ffiF5 Dy ffi b rtts {.|tfr, ffig h k ilteie d
nytu@{tffiidhdnE SidffiffihttrgdiddbtffiffftqCr)i}.tdlHdrdeSrd.* bDffi${ffihSbffi6sqffidr9E,
EdO ffi ftttrL ffi ffitdq b d q n b d p* ffi t dqt E sffiq nE c iel frtg * d 6 ,& E h pdrffi d ft # ffi Dt ctdtg q* d ffi s
dfi I H F ry dh &v. d lgr fi ffi ffi e ofy b ft *ld6 ffi e ft iFt{ d h [FAd oatt h d s ff T'6Nt dffi ffi .

/4 4^ -z--h-J*--
O
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Celey D. Keene, Lab Dlrecbr/Quality Manager
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,;-ir.:-:i La b o rato r i e s
101 East Madand, Hobbs, NM 88240

CHAIN-OF-CUSTODY AND ANALYSIS REQUEST
1i'td

575) 393-2326 FAX (575) 393-2476
Company Name: (,'

Pqolg:t llnager:
Address: '" ,.'^. ..

tr:i'

..',^ Ili--
ZiP: 

'i 
' ; ''

lti
f.itY.-, 1:-'- 1=!.r'.'.-.
phone #: '3u': ^:7-.,1. ' l;,,

Project #:
/i

Project Name: r( r,, ;- i,1..,r,
Project Location:

Sampler Name; l- r

BILL TO .7: ANALYSIS REQUEST
P.O. #: 'i1 IL\

{
l_
I
I

I

I

t-

r

\
I

{
<i

"{

t

\-

9gryp?nyi \l',tl{l, : 1;:{:,(iir I

Attn:

Address:
'-:_-*

City: f,-,,, ' 
j. 

'

state; frJ I! zipt ',)'; 7

Phone #: r:.(-'t f-' .1 I

Fax #:

.. t\

Lab l.D.

yltu_'t'i,v!
IA*h
AtJ

.l*t1

b
{-,

Sample l.D.

. _t-._

Frcrlr x/ucu]"c*r'
.1 ,. .,-.

t

,. i 4r*_ 
r

13 l',\t<- ,**) cr.,;*(-/
1

I

(; 
.-.

J -.1

(!

0
&
c)
64u
6

q
E
L!z
a
Fz
O
t
i

MATRIX SAMPLING
t----

DATE TIME

,rr,li. i^ ".,-|-]',. :.' Lri
tt-\t \t
i 

'i,l 
1'1;

;11
{/' j,

_lrfi- lrl
k,g I

<ikoiSl dztul
drbl, S Io. { 6r-l j tr
19 5:a rO o O

i

I-,t,_.
I

I

i

;

lrl r'
#Ra
o-'?ol{F<YO-.'-'.

';

,l

I

I
./

ai'6'rU !hclher besed nr ror td,-l , r I0d

f Cardinal cannot accept verbal changes. Please fax written changes to



Appendix "E"

r Q-l03 for Annual Test
. MIT Test Results-Chart
. Well Bore Sketch
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Submit I CopyToAppropriatc Distrid
Otrcc
Disrid I- (575) 393-6161

State ofNewMexico
Energr, Minerals and Natural Resources

Form C-103

NOTICE OF INTENTION TO:
PERFORM REMEDTALWORK EI PLUG AND ABANDON
TEMPORARILYABANDON tr CFIANGEPIANS
PULL OR ALTER CASING tr MULTIPLE COMPL
DOWNHOLE COMMINGLE tr

Describ€ completed
of shrting any proposed wo*). SEE RULE
proposcd completion or recompletion.

Please see attached:
Chart
Well Bore Diagram

Irast time pulled packer test - Lo/o5/Oa

SUBSEQUENT REPORT OF:
REMEDIALWORK tr ALTERING CASING
COMMENCE DRILLING OPNS.II P AND A
CASING/CEMENT JOB tr

state aU pertincnt details, and givc pcrtinont dates, estimated darc
I 9. I 5.7. 14 NtvIAC. For Multiple Completions: Attach wellbore diagnm of

tr
tr
n

Spud Date:

* oFr'nlil- L'*ft?r rt44/l''6\ rD

a*tr* es. (.rrm &RI,t;"JloLN)

Rig Release Date:

i1ilil,i:?$'T'll'f,1,1 
*'''l'oaes q99 

- -tttFntil,,{'r'siaftgszro OILCONSERVATIONDIVISION

ffi";s?:Hll*rrnt{0v 0 g z0ltl220 south st. Francis Dr.
Dbrictlv-(soslliclloi ,Santa Fe, NM 87505
tDosst rranob ot, Gt"r., m*r I

201
WELLAPINO. /
3o-02s-26883 /
5. IndicateTypeofl*ase -/

STATE trI FEE N ,/
6. State Oil A Gas Lcasc No.

25-26883
SUNDRYNO TEESANDffi

(DO NOT USE THIS FORM FOR PROPOSAI.S TO DRILL OR TO DEEPEN OR P'UC SECK TO E
DIFFERENT RESERVOIR. USE 'APPLTCATTON FOR PERMIT trONV C.iOiJ FON iUCrr
PROPOSAT-S.)

t, il,proiW"ll: OilWell fl GasWell FII ottrer Brine wett-/

?. Leasc Name or Unit Ageement Namel

Eidson Brine Station, BW-004
8. WellNumbcr 1

2, Name of Operator
wasserhund, Inc. 9. OGRIDNurnber

130851
3. Address ofoperator

P.O. Box 2L40, tovington, NM 88250
10. PoolnameorWildcat

R< t^ \ .< aln.h
4. Wcll Location

Unit Letter-t"t-: s6?.4 fcet from the sourh - fin. *a \b7# 
-fu* 

from the wests lin€
Section 31 Township 16s Range 35e iqrraprrt countv Lea

I l. Eleration (Shwt whaher DR, RKB, RT GR, etc)

12. cheok Appropriate Box to Indicate Naftue of Noticc, Report or other Data

I hereby the infonnation abovo is tue complcte to the best of my and bclief.

TITTE secretary/rreasur TE__l-l/ggl-ll__SIGNATTJRE

APPROVEDBY:

Fmail addresS: lgaadyogandycorporaeion. com PHOM: 5 ? 5 - 3 9 5 - 05 2 2
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Appendix "Fo

o Brine Cavity Calculations with Wellbore Sketch
. D/H Calculations
. Aerial View showing Cavern Radius
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D/H-26tft/2100ft-.128
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' B rrj -o{
. '-i - lo-t'- o a

V"l

Y
i

I
i

35\?' t3ry:3urgoc. c.6'.a
Cemcn! et.c-lqlcl rro sr&el

3q5'- '1" ce*..a

Z\DO'- SYz" 4LrVr loinl cosrnS'

2460ft-21o0ft-360ft

zrla+u.:r*1 
1

./
R- 114 ft



Water Well

I ;^
/

//

mfrfL"" ' ,t-

t.,
. , 

,rr"i

Wassehund Buckeye Brine St OCD BW-04
UL M Section 3l-Ts16s-R35e
April 08, 2012
Radius of underground cavern 134 ft

Brine Tanks with
Secondary Containment

f'
\
i

HwY 08

-.rts

\
I

@ A0&? @us{tlo



Appendix "G"

. AOR Well Status List

. AOR Plot Plan

. OCD Well Records Search

. OCD Well Records for Wells ln Critical AOR
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2011 BW-04 AOR Review-- Well Status Ust
uld.bd tu 01, 2012

APIlr

90-o2!t-26'/'3

30-025-25146

30-025-35578

wd/lutE

lf,gEl,rhund Eld*n #7

Sherldan-N Vacumm ABO *l

Chesapeake SI.VII +7

UL sac0on tl
l

U A r6t
r@

Ita 567reLtt62FWL

34e 460 FSL&660 FEL

34e 660 FNL & 660 FEL

wltiln V{ nd AOR Clslng Progf,.m
4 wlthln 660 ft or

C,tilcal AOR ChGctCd

NA NA

yes* 1 I yes

yes'r 1 1 yes

clccd/Ccmcit d

ffioes sah sec0on

NA

Corrccfw Adon

R.qutld

NA0

I

1

P 36 16s

A117s
no

no

yes

yes

Notcs:{, lrleans the wcll is within 66O ft or Criscal AOR of the outsldc radiuc of thc brine wcll and caeing program wlll bc chcckcd annually.



1/4 mile AoR

1320 n

660 ft Critical AOR

0ft

r3z0 ft

Typical One Mile S€ction showing

1/4 mi Unit L€tters-UL

990 ft

660 ft

330 ft

0ft 1/4 mi Unit

D c B A

E F G H

L K ) I

M N o P

Brine Well tuea of Rerierv (AOR) UL Plot Plan WellAPI#: 30'025-26883 Notei Wells are identiFied by the la* 2 digits of the wdl's APItf , API tt's are li*ed
in the well *atus li$.Operator Name: Wasserhund INC Permit t BW-04

AORYear: 2011 Location: uL M-sec 31-Tst6s-R35e



ry%y{tue
Well File Search - Select API Number to View
Please select the API Number you wish to view from the list below by dicking the radio button next
to the API Number, Then click the "Continue" bntton to see the thumbnails for the API you seleded.
The search results are broken out by groups of 25 on each page. Svitching pages can be done by

clicking the "Next 25" or "Previous 25' links.

3 Records Found Displaying Screen 1 of 1

API Number ULSTR Footages
;:'l 3002526883 M -31-16S-35E 567 FSL & 162 F\ n-

WellName & Number: EIDSON STATE No. 001

Operator: WASSERHUND INC

': 3002531621 L -31-16S-35E 1980 FSL & 660 Ft /L
Well Name & Number: VACUUM 9205 JV-P No. 001

Operator: BTA OIL PRODUCERS, LLC

':. 3002532958 O -31-16S-35E 660 FSL & 1980 FEL

Well Name & Number: VACUUM 31 No, 001

Operator: MERIT ENERGY COMPANY, LLC

3 Records Found Displaying Screen 1 of '1

conunue I co Back I



6to-+
EatZ A"lzWell File Search - Select API Number to View

Please select the API Number you wish to view from the list below by dicking the radio button next
to the API Number. Then dick the "Continue" button to see the thumbnails forthe API you selec{ed.
The search results are broken out by groups of 25 on each page. Switching pages can be done by
clicking the "Next 25" or "Previous 25" links.

10 Records Found Displaying Screen 1 of 1

API Number

3002524594

ULSTR Footages

N -36-16S-34E 460 FSL & 1980 F\ /L
Well Name & Number: NORTH VACUUM ABO NORTH UNIT No. 001

operator: SHERIDAN PRODUCTION COMPANY, LLC

30025246/,8 L -36-16S-34E 1780 FSL & 460 F\ /t_

Well Name & Number: NORTH VACUUM ABO NORTH UNIT No. 162

Operator: SHERIDAN PRODUCTION COMPANY, LLC

3002525146 P -36-16S-34E 460 FSL & 660 FEL t/
WellName & Number: NORTH VACUUM ABO NORTH UNIT No. 001

Operator: SHERIDAN PRODUCTION COMPANY, LLC

_ 3002525170 o -36-16S-34E 460 FSL & 1980 FEL

Well Name & Number: NORTH VACUUM ABO NORTH UNIT No. 002

Operator: SHERIDAN PRODUCTION COMPANY, LLC
- 

3002533184 F -36-16S-34E 1980 FNL & 1650 F\ /l-
WellName & Number: EUREKA 36 STATE No. 001

operator: CIMAREX ENERGY CO. OF COLORADO

_ 3002534356 M -36-16S-34E 660 FSL & 660 FVln-

Well Name & Number: NORTH VACUUM ABO NORTH UNIT No. 163

Operator: SHERIDAN PRODUCTION COMPANY, LLC

3002536389 N -36-16S-34E 810 FSL & 1860 F\ fl-
Well Name & Number: EUREKA 36 STATE No. 002

operator: CIMAREX ENERGY CO. OF COLORADO

_ 3002537018 o-36-16S-34E 608 FSL &1777 FEL

Well Name & Number: NORTH VACUUM ABO NORTH UNIT No. 123

operator: SHERIDAN PRODUCTION COMPANY, LLC

_ 3002537993 J -36-16S-34E 1330 FSL & 1750 FEL

WellName & Number: ENCORE 36 STATE No. 001

operator: QUANTUM RESOURCES MANAGEMENT, LLC

3002539149 A -36-16S-34E 1311 FNL & 1101 FEL

WellName & Number: ENCORE 36 STATE No. 0024
Operator: QUANTUM RESOURCES MANAGEMENT, LLC

Displaying Screen I of 110 Records Found

consnuil qB""kl



Well Name & Number: STATE Vl No. 001

Operator: CHESAPEAKE OPERATING, lNC.

:' 3002529037 C -1-17S-34E 1320 FNL & 1980 FV\n-

WellName & Number: PRE-ONGARD WELL No. 001

Operator: PRE-ONGARD \ /ELL OPERATOR

: 3002531341 O -1-17S-34E 660 FSL & 1980 FEL
Well Name & Number: NORTH VACUUM ABO NORTH UNIT No. 002

Operator: SHERIDAN PRODUCTION COMPANY, LLC

_ 3002531342 M -1-17S-34E 760 FSL & 660 F\ /L
Well Name & Number: NORTH VACUUM ABO NORTH UNIT No. 002

Operator: SHERIDAN PRODUCTION COMPANY, LLC

_ 3002532243 K -1-17S-34E 1980 FSL & 1980 FWr.

WellName & Number: NORTH VACUUM ABO NORTH UNIT No. 002

Operator: SHERIDAN PRODUCTION COMPANY, LLC

- 300253224 r-1-17S-34E 1980 FSL&660 FEL

WellName & Number: NORTH VACUUM ABO NORTH UNIT No. 002

operator: SHERIDAN PRODUCTION COMPANY, LLC

._ 3002532721 G -1-17S-34E 1980 FNL & 1980 FEL

Well Name & Number: NORTH VACUUM ABO NORTH UNIT No. 073

Operator: SHERIDAN PRODUCTION COMPANY, LLC

:. 3002535678 A -1-17S-34E 660 FNL & 660 FEL

Well Name & Number: STATE Vll No. 007

Operator: CHESAPEAKE OPERATING, lNC.

_ 3002536333 D -1-17S-34E 820 FNL & 1310 FVI/L

WellName & Number: BUCKEYE 1 STATE No. 001

Operator: FASKEN OIL & RANCH LTD

_ 3002536889 F -1-17S-34E 1830 FNL & 1830 FW-
WeltName & Number: BUCKEYE 1 STATE No. 002

Operator: FASKEN OIL & RANCH LTD

:, 3002539295 N-1-17S-34E 1136 FSL&2503 F\/VL

Well Name & Number: NORTH VACUUM ABO NORTH UNIT No. 023

Operator: SHERIDAN PRODUCTION COMPANY, LLC

: 3002539524 M -1-17S-34E 1200 FSL & 1310 F\ /l-
WellName & Number: NORTH VACUUM ABO NORTH UNIT No. 024

Operator: SHERIDAN PRODUCTION COMPANY, LLC

: 3002539662 F -1-17S-34E 2490 FNL & 1481 FW-
WellName & Number: NORTH VACUUM ABO NORTH UNIT No. 012

operator: SHERIDAN PRODUCTION COMPANY, LLC

Displaying Screen 1 of 2

fru-
208 AoP

28 Records Found

Gontlnue I Go Back I

I r rr ]



Well Fife Search - Select API Numher to View
Please select the API Number you wish to view from the list below by clicking the radio button next
to the API Number. Then dick the "Continue" button to see the thumbnails for the API you seleded.
The search results are broken out by groups of 25 on each page. Switching pages cad be done by
clicking the "Next 25" or "Previous 25" links,

fu-f
20/2 Aop

28 Records Found

API Number

3002501948

DisplayingScreenlof 2 [ ] rr l

ULSTR Footages

M -1-17S-34E 330 FSL & 330 F\ /t-
Well Name & Number: PRE-ONGARD V\ELL No. 001

Operator: PRE-ONGARD VVELL OPERATOR

3002501949 N -1-17S-34E 330 FSL & 1650 F\l/L
WellName & Number: PRE-ONGARD \ ELL No. 002

Operator: PRE-ONGARD \ /ELL OPEMTOR
-. 

3002501950 P -1-17S-34E 330 FSL & 330 FEL

Well Name & Number: PRE-ONGARD \ /ELL No, 001

operator: PRE-ONGARD l /ELL OPERATOR

_ 3002523945 N -1-17S-34E 460 FSL & 1980 F\ /l_

WellName & Number: NORTH VACUUM ABO NORTH UNIT No. 001

Operator: SHERIDAN PRODUCTION COMPANY, LLC
* 

3002524176 J -1-17S-34E 1780 FSL & 2000 FEL
Well Name & Number: NORTH VACUUM ABO NORTH UNIT No. 001

Operator: SHERIDAN PRODUCTION COMPANY, LLC

_ 3002524302 L -1-17S-34E 1980 FSL & 860 FW-
WellName & Number: NORTH VACUUM ABO NORTH UNIT No. 001

Operator: SHERIDAN PRODUCTION COMPANY, LLC

- 30025243/.1 P -1-17S-34E 660 FSL & 860 FEL

WellName & Number: NORTH VACUUM ABO NORTH UNIT No. 001

operator: SHERIDAN PRODUCTION COMPANY, LLC

_ 3002524487 F -1-17S-34E 2180 FNL & 1980 F\ n-

Well Name & Number: NORTH VACUUM ABO NORTH UNIT No. 001

operator: SHERIDAN PRODUCTION COMPANY, LLC

3002524631 B -1-17S-34E 8OO FNL &2120 FEL
WellName & Number: NORTH VACUUM ABO NORTH UNIT No. 001

' ili,iili#::: -Jffii" .".in,ruffi"=', X Pc
Operator: SHERIDAN PRODUCTION COMPANY, LLC

3002525059 D -1-17S-34E 860 FNL & 660 F\Afl-

Well Name & Number: NORTH VACUUM ABO NORTH UNIT No. 001

Operator: SHERIDAN PRODUCTION COMPANY, LLC

3002525206 E -1-17S-34E 1980 FNL & 860 F\ n-

Well Name & Number: NORTH VACUUM ABO NORTH UNIT No. 002

operator: SHERIDAN PRODUCTION COMPANY, LLC

3002527953 P -1-17S-34E 990 FSL & 990 FEL



Wef l File Search - Select API Number to View
Please select the API Number you wish to view from the list below by dicking the radio button next
to the API Number. Then dick the "Continue" bufton to see the thumbnails for the API you selected.
The search results are broken out by groups of 25 on each page. Switching pages c€tn be done by
clicking the "Next 25" or "Previous 25" links.

8 Records Found Displaying Screen 1 of 1

API Number ULSTR Footages

'-, 3002502814 L -6-17S-35E 1650 FSL & 330 FWL

Well Name & Number: PRE-ONGARD \ /ELL No. 001

Operator: PRE-ONGARD VI/ELL OPEMTOR

':' 3002525032 N -6-17S-35E 660 FSL & 1980 F\ /L

Well Name & Number: STATE SECTION 6 No. 001

Operator: SOUTH\A/EST ROYALTIES INC

:* 3002525282 L -6-17S-35E 1980 FSL & 660 FW-

WellName & Number: STATE K 6119 COM No. 001

operator: SOUTHWEST ROYALTIES INC

: 3002535513 F -6-17S-35E 1650 FNL & 1650 FW-

WellName & Number: IGGEBRUSH No. 001

Operator: SAGE ENERGY CO

'- 3002536166 E -6-17S-35E 2286 FNL & 660 F\ /l-

WellName & Number: SAGEBRUSH No. 001

Operator: SHERIDAN PRODUCTION COMPANY, LLC

'-" 3002536358 J -6-17S-35E 1980 FSL & 1780 FEL

WellName & Number: STATE SECTION 6 No. 002

Operator: SOUTH\ /EST ROYALTIES INC

':' 3002538000 F -6-17S-35E 1650 FNL & 1650 FW-

Well Name & Number: ENCORE 6 STATE GOM No. 001

operator: QUANTUM RESOURCES MANAGEMENT, LLC

'- 3002538368 A -6-17S-35E 1190 FNL & 790 FEL

WellName & Number: ENCORE 6 STATE COM No. 002

Operator: QUANTUM RESOURCES MANAGEMENT, LLC

8 Records Found Displaying Screen 1 of 1

Gontinue I cq ry"k I

/t/-? //

?a/e Ae



Enerry, Minerals and Natural Resources
1625 N. French Dr, Hobbs, NM tE240

ffic,-d A"., *o,n *frIECEIVEEiONSERVATION DIVISION
Districtlll 1220 South St. Francis Dr.
ilSY?.P'"-'Rd.' 

Aaec' NM 874J0i{ 0 1 Z0lU Santa Fe, NM 87505

lf.Srt 
o Francis Dr' sanurc' ItbgBsocD

June

WELL API NO.
3o-025-25t46 /'
5. Indicate Type of Le;ue

STATE XI - FEE n
6. State Oil & Gas Lease No.

SI.'NDRY NOTTCES AND REPORTS ON WELLS
(DO NOT USE THIS FORM FOR PROFOSALS TO DRILL OR TO DEEPEN OR PLUC BACK TO A
DTFFERENT RESERVOTR. USE y:PLTCATION FOR PERMIT' (FORM C-lol) FOR SUCH
PROPOSALS.)

l. TypeofWell: OilWell El GasWell fl Ottrer

7. Lease Name or Unit AgreementName
NORTH VACUT]M ABONORTH IJNIT
t2-A

8. WellNumber -../
I

2. Name of Operator
SHERIDAN PRODUCTION COMPANY. LLC

9. OGRID Number
2s2496

3. Address of Operator
9 GREENWAY PLAZA, SUITE I3OO, HOUSTON, TX 77046

10. Pool name or Wildcat
VACUUM; ABONORTH ./

4. Well Location

Unit Letter_P_:_460_feet from the _SOUTH_ line and

Section 36 Township 163 Range 34E

feetfromthe EASTjc
County LEA

_660_
NMPM

iffi"l

Submit 3 Coprcs To Appropnatc District
Ofricc

State of New Mexico

NOTICE OF INTENTION TO:
PERFORM REMEDIALWORK fI PLUG AND ABANDON
TEMPORARILYABANDON tr CHANGE PTANS

PULL OR ALTER CASING tr MULTIPLE COMPL
DOWNHOLE COMMINGLE tr

101t9t75

Form C-103

SUBSEQUENT REPORT OF:
REMED]ALWORK tr ALTERING CASING

COMMENCE DRILLING OPNS.II PANDA
CASING/CEMENTJOB tr

t1n3t75

tr
tr

tr
tr
D

13. Describe proposed or completed state all pertinent details, and give pertinent dates, including estimated date

of starting any proposed work). SEE RULE I 103.

or recompletion,
ForMultiple Completions: Attach wellbore diagram of proposed completion

Sheridan Production Company proposes to plug and abandon the NVANU 124#1APl 30-025-25146.
The2-318" tubing has been cemented inside the 4-112" casing. The procedure includes the following:

1. ND Wellhead.
2. PU 1-114" workstring and tapered mill. Mill thru tight spot in 2-318" tubing from 1872'-1895'.
3. Set CIBP in tubing at 5700: Test plug to 500 psi. Spot 5 sacks cement on top of plug.
4. Perf thru tubing, cement'& casing at2675'. Squeeze 10 sacks of cement.
5. Perf thru tubing, cement & casing at 1700'. Squeeze 15 sacks of cement.
6. Perf thru tubing and casing at 575' circulating cement to surface.
7. Gut wellhead & anchors. lnstall dry hole marker and remediate location.

r__--)

Spud Date: Rig Releasc Date:

12. Check Appropriate Box to Indicate Nature of Notice, Report or Other Data

I hereby cefiff that the information above is true and complete to the best of my knowledge and belief.

SICNATURE TITLE OPERATIONS TECH DATE OsNilIO

_ E-mail address: jwilliams@sheridanproduction.com_ PHONE: 
-713-548-1070 

-For State Use Onlv

APPROVED BY:

ozo
F
E.
UJo
o
oz
oo
:f
J
o-
ILo
(,
z
zz
o
Luo

LlJI
F
o
F
eI
e,B
{t
E3o

F
cl
ut
lr
tro2

g,
3-
z
o
o
6

I
F

tr
uJ
thzoo
I
o
llJ-,-uJFOConditions of

DA,E6-/-./a
__)



waler flow tlp annui(rs llr'n ottset l;lr'rc

Pumped 350 sxtio'l'r artnul[ts (7.

Tenip srrney ahom:d rOC @

8 5,8-, 24 pPf, K 55,slc @ 1681'

Cmt w /t0 $(s. crrc

4-1,'2', l0 5 '1 11 6 ppi. K 55. LTC @ 898'1'

Qmtw 8oo 5r 6l

j:Prilrsqu..t er70r

sqz cW w 1 50 sx 4920' 53' 12,'00)

Sqz 5200' 5570'w/ 150 5x tl 2/05)

rg,g, @ 5500'bv

Cmt DO lo 8695', pgled molo., frshod otit

Wrathsrffi LlP @ 076?' dnl tt'/ 305 $ (2

- Grc20srcrnlto

(t a gL-

is 2-3/r',.1.7 ppl, J-55, Etd

P.rf a Ssl..:.1926td

C|SP@JtoOt5lbait

It-:omrteterl 616vg6!9r 1975

#1",*t' Cao,' gr.5' (14 holes)

l^cKltze w' 204!'l gal 20?s C'RA

Itp- ss BoPD on orn'p
lprm ;r t,l8o. t06 [tr,'tcF & 3 MBW

lrnl zaz l,lBw



waler flotr up annubs lroln o'f8et orlne

Pumped 350 sx dom annulus
Tenp sun/sy 6howed 'lOC @ 6 I t

I 5,8-. 2{ ppt, K 55 sTc @ 16{i1'

Cml w/ 760 ss circ

4"1/2" 10 5 & l1 5 ppt. K-55, LTC @ 8984'

Cnrl il 8OO sx I

Cnmp€dbg @ 187?'95'(r${ tlot dnt 1-98'x14

Sqz nsg w l 50 tr 4020' 53' laool
Sqz 5200 55;'o'w' 150 sx (14051

TOC @ 5500'by

Cnrl DO to 8895', pai€d noto., tr*r€d otn

wc.rffi LTP @ 8762, strl u/ 305 rx
Circ20 sx6llo

278 ls2-318',47 qPl, J-55, 8rd

lcomDleted Nolember 1975

*lP"rt g8+z'st 5'(1,1 holesi

lAcdrre wt 2Ot{ .lal ?0% CRA

ItP gs BoPtr.n puto
lPru,l ; t M8O. 1OB M^tCl .t 3 t'lBW

lrnl zaz MBw



(mco
Dhi..I
l6il5 N. &,.o4 D, Ilobt, NM $e,o
Dhi.rtr
l3{ll tV. (}ud Avo., Artcil NM t8ll0
Di@[
lm nioeuo.ld.' At q NM tlill0
Dltisly
l39J's"Aft*:Pl?.Y, ,,

Enagy, lvtinerrls dd Nettal Resorces

OIL CONSERVATION DIVISION
1220 Sor$h St. Francis Ih.

SastaFe NM 87505

.:..!.: ::. "-'i . .,:.-

WELL API NO.
7O48--'t41

5. IndireTYoeofl€ac
SfATE E FEE tr

6. Seoil&Gesl€a$l.Io.
; . .'5,,,.,,'.,.8r,93b.:.', ..i.:: ;,',.
Z'.,hac Nmc Utrit'Ag@I!flS :,wtTl -rnzaz2a Faa;-.'., -.-

.Oozr! dJA)tf \/ZA'
&;'Wdllihda f

3. Ebcss dOocrdor'' ffi.Z;*:fu, /4ril/*d n,, 7?7oz
10. Fool,mor'ffidi$
l)*z lfuzta 4b

|l Ffc-Dtlt b @ Orn rl3ra td rt 'q- 
Itb na n* riri rdrr-

: I .'

rrr-nrnu*.'. ' I D.ln€rr..T* vori ' r* ffirGl-

*tb.il 3 Cqicr To Ag,opbo Dbia

NOTICE OF INTENTION TO:
PEEFpRU REMEDntwoRKE PLUGAI'IDABANDoN

wtiti'. ffintlr

Tlpcorpicnmc
Xor StrbUrOotv

APFRO\/EDBY:

t'hZ. 
Check Appropriate Box to Indicde Naturp ofNdice, R€pofi of Oth€f Dda

State ofNew Mexico FormGl03

SUBSEQUENT REPORT OF:
REMEDIAT TNCRK tr ALTERIT{GCASII€ tr
COltlltlENCEDRlLUtlGi.@NeE .' pAtlDA tr.
CASINGICEMENT.JO9,;-i:,., .El

:

giry, paffit O!c*, ilcNuong !T
xtr'c,Glbq! diaetu dpqccd

tr
EI

."

''--_--._.
't?' ':,',:',1-'-.

.,'. ,t1. ;v;: -ji,._'\. ,./..r' -tt-\
tr. \, t, ":\

' j.J --r 'ii'.\'
".: 

4'?. 'd-',

ii' |A:,#rPt i.;
' A ,i.:.'6- : :;j
,. =., S .:r,,
r.. -f;..,t lt.'

..,. : ,i''

*

:i,

prl rri1 r ictAl+ *gl9 4..-.q rprin ilrlo E' r pfu rcr Ci c n (drrlrl) {rndlo OCD'Utroa lh tr.

&
687Ail

.il
E-miladftcss:



Sqc Enagr-&mpeny
Attrchncnt To C-lll3

NVAlqU"pe*1. ,. .,,

Itrm #13:

This well was drilled and completd.wtth.+U2" casing in 1975. In 2000 a casing
leak was locat€d b€fireen 4920'-53' and successfully squered with 150 sacks of oemeft.
In lannary, 2005 a leak was $sp€cted between 5522'-57' however we were unable to
prnp into it. We camc back to this well in Scpt€mb€r and shot squocze holes at 5570'
and were able to circulate through the squeeze holes and around to the casing tubittg
annulus. Furth€r packer te$ing revealed bad prpe up the hole to about 5250'. We rigged
back up on this well and squeezed it in Dece,mber from 5200' down to 5584' with 150

sscks End obtained a good squecze- Upon driling the squeezc ouq thc wdl contimred to
leak offbetrn'een 5422'to 5570'. Bas€d o$,our.past orpe.ience in this field we do not
believe we can snrccessflrlly squewe this wellbore.

At this poinq Sago world like to cemelrt 2:llg'tubing in thc holo in order to
convert tbis well to wdcr injection service (prwiorsly approwd under Administrativc
Order WFX-810, January 20, 2005). The injection interval is 8E47' to 8898'. We would
like to set a packc at8775' on2-718" arbing. fire mandrel on this packerwould be filled
with cement so thc orce set, circulation would be established above th packer to the
trbing/casing rnmrlus. We would thc,n pmp approximately 125 sacks of 'Lite' eeNnent

followed by 150 sacks of Class 'C' cement. Tbc volumes would place the Class 'C'
cement top at about 4400' with the 'Lite' cement all the way to $rface. Tlre cement fillcd
msndrd wqrld tbcn bc drillcd ort rd thc well put itro u,*€r iqi€ction service.



Fbrn C-105
Flevtse.{ l-l-65

NEW MEXICO OIL CONSERVATION
V/ELL COIIPLETiON OR RECOMPLETION

:1. T /::E Ci' ?-:LL

otr cas f-i Tl
!',ELL JJ Y.'ELL L-. bry L-.i oTHEa

!). TY:'E OF CO\{PLETION

I
I1P460
iL..lr Larr:R LocatEo _-._- FEEr

South 660
Fn Olt ThE LIXE A{D 

---_.--- 
FEEi

Edst ",n, o, "r". 36 .,"". 165 RGr. 34E f,r.:r,/
' s ; "T-i 

;- -TG:D-;; r . r i. i r.l"'-. - : -i.-r z. El-: JEi . 

"t,- f n 
","' t- 

t " 
p, 

"a. 
j

7'. - 8897.5'
tla. 1'y,:e r:le.tr!:-.(rnl Othc.r Logs F., n

idervall Neutron Porosit
CAS|liG RECORD (l?oForr oll strings set ln wall)

cAstNc slzE
o r 16ll

89rt0'-

J_eil9L7_5___L))JJ_1/J5 | 12/1/11 -L__--t;-i;c DepF--T-sr.;rEli;iTf ):-'-fzz. rr r:..t:'r.r" c*"el., i-toru

----g-g8! L '-*- 

---
1;. !';r'ir.:ir:.j !it'-'rval(s), of ti,l:r cr::.;'!etlor: -- T3p, !ottofr, li,rr":

coMrttsstoN
REPORT AND LOG

27.'itts lYell Ccrcd

No

AMOUNT PULLEO :----*:0F--l

TUBING RECORD

32. AC|D. SHOT FRACTURE, CEMENT SOUEEZE, ETC.

AMOUNT AND KINO UAT€RIAL USEO
gals. ac

OEPTH INTERVAL

Produ.tran l,'lethoC f'Ioril!.' gas pumping - Siec cn,l typc pump)

Pumping 2" x 1 114" x I8' RHBC

F)rnC.n. For
Test Perloi

oil - Bbl.
95

Gqs - N:CF

93
Vrater - Bbl.

TSM

C.1::L:.ied 2,i- Oil - Rirl.
fl:L: alcte I Of
-:----> I '" le3

\llcler - libl.
TSM

ispasltlcn o! Gqs

Vented
Li$t of Attochmsls

Sidewall lleotron

, used iq Test Y/ilnessal By
Joe'l Lawhorn

Porosi ty Log
shoutt on both side.r of this lrLnt i-s true onl conplete te the bes, ol nry kn,:tled.ge and belicf.

TIT LE
t2/3t75

OATE

6

I r,. rr !i-'l rzonx f-] ourc f- , crrr- F-l
I w.'.r l-xJ ovtr LJ o, zrrs -i 8ta; 1...1 iisvi. L J o
i7--'-..-=:-:i-r::--t"""'I r. K. Aminil_ _::'
i ':. Aiz?+..t ot C:J-r:qhrr
I

I p. O. Drawer 3068, MidlanC, Texas 79701
fllT;it.o-.rctT;iIT--

Exxon "At' State

North Vacuum Abo

19. Elev- Cqslir,ohrcd19. []le\artif,ns (nF, RKB, RT', CR, etc.

4036.7 GL

23. h:tervqls I Rolcry'iools
Drillel lly r .,

25. \i'cs Dlrecticnql Survai
l,{q.ie

LINER RECORD

SACKS CEIIENT PACKER SET

31. Pe!i,rlrtlor. ilecotd (lnterua[, size and nurLber)

l7 shots Select Fire .46
8847 , 8848, 8849, 8850, 8851 , 8852 ' 8877 ,
8878, 8879, 8880, 8BBl, 8882, 8883' 8884'
8885, 8896.5, 8897.5

well Stotus (Procl, or SArr-iz,)
Produci ng

Dqt. F irst Proiu:tlon

12/1/75
Date of 'I est

12/2/75
Cl:.i.e Srz.

I:loq'Tublnq Prccs.

hereby certify that the in

Comptrol ) er



A}IL)
AUTIIORIZATICN T0 TR/rNSP0;IT OIL AtlD NATUiiAL GAS

,$r,prr...,13. (,: I ! - :,, t.'.,..' i:.' it
l:lttcuYo l-l.Ci

I

i

I RAN9PONTC'I

OPF.N AT OR

PnonATtoI oFFtcE

K. K. Amini
tt

P.0.

Naw tr.ll
B.co6Dlatton

Chrn?t lr Ov.r;rhil

lf chongc ol owrrr:5ig give nnh!
rnd rddrcsu of p;.'viour owner

Designate Type of Conpletion

8847 -

Chqto ln Trsiipoile? ot:

oiln
Cas:rghtne t;rr l]

R.qdy lo P!od.

12tr 175
Preduclnq or-nol{on

Abo

TU!ilrlo ci.3 D!c

TFiS WELL HAs BE€II PII|CED Ii
hoilFY rHrt ofFlcE

Strte, Fol.16l ar l_ca

ro'r r,on rr. !0Uth ur"o qa 660 Foct i-rcm Th. East

l"-::nto --l€- n"lg' 34E - , x.rqr'r. Lea ---- e":,:ry-.-

. t:c.; I,oo: ir..r.€, trcirzl:i; lctFoll.)n

I I North Vacuum Abo

Nod ilell 'horiororlt
lxl

I

rFliie-Ell-T$i.o-liiir:l-r-riri. riii;i
It
lr

To:al D.ptb

ggg0'
Top A'-:/ca3 I'st

8847'

P.E,T.D,

'i'ublnq D.pth

8837',
Dsp:h C6hg

__--l
I____l
i
I

i

TEST lJirt'A ,rr$I) IIEQUEST FOP' AL!,0;'ASLE
ou, t-.Et,L

Ai.lD CEl,iillTlllc n EcoRD
bGPTH S!:T sAcKs csli,:liT i

-----m-+__+--

__t
(Tcta mut be atter rccovcry ol totzl tolvmc ol load oll cni rrstt lc rCFl lo a: txc,:al tog olllr.
gslc tu thlt dcFlh at b. fi, lvll 24 L.yt)

Drar.;er 3068, Midlarrd, Texas 79701;1;lrit;ii6i *;l--
Etln

lf th;.r Fioductio[ ls conriogled Nllh thst from ray othcr lc&6c or poo!, give c..mrringling o:dcr number:

Spu,iCad

ta/19/75
,tt.na (DF, Rt:8, RT, GR. ctc,j
4036.7 GL

iloLE SrZE SING & TUEING SIZE

l-lrlt t{aw Oll Rur To Tsnll
12/1/7s

Dslo ol 1'!.!
12t2/75

Ftlductng l,lclhoj (I;aos, plmg, Eo' latt' alct)

Longlh gt T.tt
24 hours

Tsblnl F!oa!ur! Csrlig Pt.!!uc

35

!a

Artu6l Ft?d, Durlnt Tr.t
95

Otl - gblo.

95

h'oiDr- tsbI..

TSM

GAS T';ELL
AclLdl Pt(-ii. 1'..l.UCFlD l-.rg!\ ol Totl Bblo, CoDdonrot!,/Mr!C !' CrqYlty ol Cgndrr.!cla

T.attrtq lt:ilcd 19xoa. bicE Dt.) Tuctii P:orsuo {Sh:t-b } Cq.tn? Frorcu. t6bEl-!,4 ) Ch.l. St:.

cEltTtr!cA'i'n oF co:,tPLt..u{cE

I hcrcby ccrllty thrt thc rulrr arrd rcgulctl:nr ot the Oll Conlterv"t(on
Cornniralorr hrvc bpio cghgll^d r/ith cid ilrst tho lntoi.loilo:t gl"on
obov! ir truc sid conplats lo ths bcrt ef rtt knovlldto nDc bllic(.

coiptro l l':l:"'-t

ot L coNsERVATlOl.,r coMl.lr ssroN

APPROVEA : :- .19-__---
/t ,'/, t' t -l-'

Bv /' ? I :, 4'-'/'./..;-- ' 
--/..4

TITLE

Thh fom lr lo bc ttlcd In coFtllsnco wltb HUL8 t lol.
tt thlr tl o reqclll fot n!lowablc {or r tr^*ly drille'! c; dcrpr'tcd

wcll, tlrla fon nuct Lo rccoi:.r:nlort by o t"''r'lrtlorr c: l:":1'JiA:lni'
(.ftl tir\rl on thn rrtll 11 r,c,:!r..!Jn;q vilil ftULC llt.

jr!i -."ilr::r cI ri:rr: /.:;:r ,i1:'t i, ' :iil 'it (r't 'c': "":' 
:'a' 

""'"-&blo oil n!r!Y r;.1 astoriri"i'tJ lrtl;x,
irlll (,ut oily j,:c!loil:, !, t(. Ii:. rnC V.i for cil)'r-i:1 ol ';r'4ar,

r\,cll nllir cr n't:rbsr, or (a,,1-;, /rtcl' u. othcr cq,:ll r:hrtr:.{a o( c\' rr!ltlcll.



INSTRUCTIONS

Thls {om is to be llled wlth the oppn lls Dlstrict Oillcs of thq Comtsston not lqtertt. l0dqyEolterthe@nploll.ono!onynewly-JrllLedot
deepmed wall. It shall be cccorrpcnlcd by one copy of dl electrlcci q,d rqdio-ocuvlty logs run on thc wetl qrd s summcry of ql[ speclol tests cor
ducted, tncluding drlll stem tests. All dopths repoited shqll bemcqsureddeplhs. Inthocaseofd.irectlonollydrllladwells. truevcrtlcqldepthsshcll
clso be reported, Fot nultlple codgleUons, ltenrs 30 through 3{ sh<rll be reForted lor ecch zore. The lorm ls to be l(led ln qutntupllcqt. cxcept on
atot€ lcmd, wh:re six coplea are requlrad. See Rulc ll0S,

IIIDICATE FOR.}IATTON TOPS IN OONFOR}Ifu\CE WTH GSOGBAPBICAL SECTION OF STATE

Southcastern New lllprico l-ortirwestem l{ew l,tc.(ico

Anhy T- Canyon
T. Strawn

T. Ojo Atano T. Perrn- "8"
Salt
sdt T. Atoka

T. Kirtland-Fruitland T. Penn. "C"
T. Pictured Cliffs 

- 

T. Penn trDtt

T. Cliff Flouse Leadville
T- }tenefee Madison
T, Point Lookout T. Elbed
T. Mancos ? ltlccrecken
T. Gallup T. Ignacio Qtzte-

Yates- T.
7 Rivers- T.

Qreen
Grayburg
Ssn Andrcs

Miss T.
T.Devonian

T. Silurian
T. Irtontoya
T. Simpson

Glorieta
Paddock
Blinebry

T- McKee Basc Greenhorn 

-- 
T. Granite

T-
T.
T.
T.
T.
T-

Ellenburger
T- Illorison
T. Dakota

T. Chin1e

Gr. Sash
Tirbb Granite T. Todilto

Delaware Sand 

- 

T- Enhada

Bone Springs T- WingeteilT--'-mo---
Wolfcamp
Penn- 

- 

T.
Cisco (Bough C) 

- 

T.
T- Peroian
T- Penn- "A"

FORMATION RE@RD (Artoch odditiond shcats if ncccssocy)



DEPTH

DEVIATION REPORT

Exxon "A" State No. 1

Section 36, Tl65, R348,
Lc.l (.'.,tutttY, Ne',,1 l'!exico

DEVIATION

1/ 4"
3/4"
lo
3/ 4"

530'
975',

1 458'
2075',
2578'
2890',
31 42'
3488'
3679'
41 40'
47A3',
5225'.
573]'
624A'
67ll'
7212'
7716'
81 83'
8520'

1 /4"
1 /2"

o

3/ 4"
3/ 4"
l"
3/ 4"
l"
l"
3/ 4"
]"
lo
3/ 4"
11/2"
lo

K. K. AMINI

STATE OF TEXAS

COUNTY OF MIDLAND

The foregoing instrurnent was acknow'ledged before me this_3rd daY of

December 1975, by ll. Glenn Burton on behalf of

K. K. Amini

I
I
I

W. Gldnn Burton
Comptro'l I er

My Commission Expires
September l0 , 1977

-. I: fj.^z't;,t- -*A/QJ
Midland CountY, Texas



J{to+iro)

H#H*d,*-.0 OIL CONSM,VATION DTVISIION
2040 hcb.co S!.
Sentra Fc, Xl{ 87505

fsgrrtrr€.
30-025-35678

IIEEEUT
?o. 

-DD'lr-.l{tl 
tlzlO

ffiELtL^l*tr{ t4to

l lffl|Fdlc
FEE E

?. LrlbauijtArnNc
S.IAIE \rII

I W.0Nc 7

9. tdrc
Vacu.un - Atdra, I'torrow lbrth

Ihn1.cti A . 650r F.tha1b _NaEtb-__ t&.rd 660' Fr.frulb. East

17S 348

to Indicaa Name of Nolice, Rgeqt, or CIbcr IhE

SUNDRY NOTTCES AI,ID REPC}HTS o?,I WSIS
( DOI{C'TUSETHB FONM FOH PNC'FOS/I.STO OHIJ'ORIODEEPEIIG PIIJS BACK1OA

*FERENTRESEHI'OIR tI9€'IPPgg16' FoN FEil'r

oll
II

Ricks Srploration, IrE.

A'rre., Suite 3000

rr. GeckeppopriacBoxtolnr
NONCE OF INTENNON TO:

PERFOHII€EIILU'OHK tr ruJC^liDABANDqI

TEI,FIORA'ilLYA8ANOOil N CflANCEHlrE

PULLORAHERC SNG tr
OTHEH: 

Add perforations

SUBSEOUENT REPOHT OF:

tr ALTERNoc sui t
ruGAr{DA8At{DOfrilAn fn

n

tZ Ds-. HlFd r Adrd Ofr-c @tl * d pb e, d ia Ftut tu, tufr1 ad e ( rlilq u9 Fqa
r.*, gllll116.

RU S/L tnit. Rrn in hole w/GR ard tag M' to veriflz w/L fish is stilL C12070' in the Z-3/g,'
@ strrng. Set c911"{ stop ard W/L plrg 012000r. RU W/L ard trnrforate 4 holes in 2-3lgitbg-' 1 jt above w/L ph:g 012000'. 'S\,viab EL to 4000'. Release netriemUfe paclcer & ToH
w/2-3/8" _production string. RU VL, tag Pnofile Ni.gple i\ 2-3/9" tailpjBe betcm perrrarrent
Packer 9L24461, s€t W/L ph:g just aborrc Nipp1e. tfg wflOdel R Retrievable Backei on 2-3/g,,
tbg to L2298', & circ. Set PacJcer -and Srresstrre test pltrg in pernranent Paclcer. Release packer,
spot acid frqn 1-2298-9200r. rcH w/tbg E paOceb. nu Vf,-anA lerfor:ate jntennL frcrn 122g0_

tr
tr

u

REIEDNLTrcf,(

cqrcrFEDil.lJil3oPils

CASNG 1EST ATD CEilEIIT &'E

t

L2298' , w/3-l/8" csg guns, 4 spF, 90 qeg Fhasing. TrH wix-NiE)le (px plug aq ), 10r Sub,ASlx Retrievable pad<er, set 912200r+/-.. Acidize, suab, & te-sl, Eva].la* frac ifrEcessarrlt. Retllrn uell to proiluctior.
Mure to be curpleted in septenber, 2002, or as soon as trnssibre.

8l2L/A2=-=-:{tgE; -eostsie-rrr

art r lll d qL.r. E l}d !t Errl|3- UiL

rrf,cf,rrTxara

(ItirpfcSnrt.b|

^ttlovlDtY t
csDnutsdAtmva.tArr:

)

t.

l!.Eocl€.



Subrrit 3 Cqicr To Approprirtc District
Offcc

State ofNew Mexico
Mincrals andNatural R

NOTICE OF INTENTION TO:
PERFORM REMEDIAL WORK El PLUG AI.ID ABANDON

TEMPOMRILYABANDON tr CHANGEPI.ANS

PULLORALTERCASING D MULTIPI-E
COMPLETION

OTHER:

Form C-103
Rcviscd

REMEDIAI.WORK N ALTERINGCASING

COMMENCEDR]LLINGOPNS.EI PLT'GAND
ABANDONMENT

CASINGTESTAI.ID tr
CEMENTJOB

OTHER

I l. Check Appropriate Box to Indicate Nature of Notice, Report or Other Data
SUBSEQUENT REPORT OF:

tr
n

tr
E
tr

proposd or corplet€d opcrations. (Clearly statc all Pcrtinent and give pertinent

starting any proposcd worD. SEE RULE 1103. For Multiple Corryletiors: Attach wellbore diagram of proposcd conpletion or
recorrpilatiou-

l. RU BJ Services. RU !o accept r€tums via I I 'A" X8 5/8' amulus. Establish circulation dn 4 W'X E 5/8" annulus. Pump Cl C
cement (1a.8 ppg Yield 1.34 ft3/sr) until cenent is circulatcd to srrface (gstinsted 300 sx). RD BJ.

',,fi5rF::.
-..:v _

,I
,\i

I hcreby ccrtify that tnre and conplae b the bcst of my know

SIGNATURE lnI,E ensircer DATEJUIUQL-

orprint name No. 405/51d1100

(Tbrs space for Sate usc)

APPPROVEDBY

Disrict I
1625 N. Frcnch Dr., Hobbs, NM t8240
Dstrict tr
l30l W. Grud Arc., Ad.tiq NM 8t210
Disrrict III
1000 Rio Brazc Rd, Aztoe, NM 87410
District IV
1220 S. Sr Francis Dr., Santr Fe, NM
87505

Er.vf$y, adNaturat Resources

OIL CONSERVATION DIVISION
1220 South St. Francis Dr.

Santa Fe, NM 87505

t999
WELLAPINO.
30{25-35678
5. Indicatc Type of Iasc

STATE X FEE n
6. Stats Oil & Gas Lease No.

SUI{DRY NOTICES A},fD REPORTS ON WELLS
(DONOT USETHIS FON,M FORPROPOSAJ$TODRILLORTO DEEPEN ORPIUG BACKTO A
DIFIERENT RESERVOIR USE 'APPLICATION FOR PERMIT GORM C.IOI) FOR ST.ICH

PROPOSATS-)

l. Type ofWcll:
oilWel E Gaslvcll El ottrer

7. Lease Name or Unit Agreerncnt Name:

satuffi--.
2. Narnc of Operator
Ricks Exoloration Inc

8. Well No. ft -j
T

3. Address of Operator
210 Park Avc, STE 3000 OklahomaCiW,OK 73102

9. Pool namc or Wildcat
Vacuum-Aoka- Morrow North

4. Wcll Location

Unit Letter_;rr _:_0eO_feet from the North linc ad 660 feet from tbe East line

Section I Township 17S Range 34E NMPM IH, Cormtv

Elevation (SIowwlutha DR, RKB, R\ G& en)
4033'GR

10.

Conditions of approval, if any:
rF,*_



RICKS EXPLORATIOI{ INC.
vu#

Hole@7Nl

TOC @ 2ooo'

(CBL 2 stage)

(Calculated)

DVTool @
8498'

TOC @ r 14751,:.

(CBL I stage) 
,i

(Calculated) ir,ii

Scc. l-17S-34E
Lee Co.r NM

Spud Datcz 9l$2l0l
Proposed t 518" casing repair

GL: 4033'

IIF: 4052'

I(B: 4053'

SURFACE CASING:
ll-314" 42#H40 set @ 1610'

CMT wi 790 sxs to sud

INTERMEDIATE CASING:
8-518'32# K-55 set @5020'
CMI d ll9) sxs. Did not :irc to surf.

TOe @ l?40'(femp Surve,y)

Hole indicrted in t 5'8" @ 7oo'

Pump Cl C neat cmt &t 4 ll2" X 8 5/E" annulus until cmt returns to sfc

Est 300 sx

ATOKA PERFORATIONS
lls2E'. - 11553' 4/SPF(l/93)

Loc set Pkr @ I1682' n'/ or/offtool & plug set in R nipple @ ll7fii.
(4' TCP gun in hole)

11902' - ll9l4'4/sPF (2/83)

PRODUCTION CASING:
4-v2" tt.6# Pllo LT&c @12732',
Ceinent w/ 1380 sx

...q.r'l 
t'i !:'----'

t',1 ,

PBTD: 12722'

TDr _!2750' BJR lr/12l01



Pbsbj
l6U N. FrtrID?-Hotb..Nt{ U240
Didcrll
3l I Sqrb Firll, An r4 NM tl2lo
Dilaidm
1000 Rio Brla Rod AaGc. NM S7.ttO
DisaiaW
2Ol0 Sourhhcfco. SraaFc,NM !7i0i

Satc ofNewMexico
Energy Mincrals urd Natural Resou

Oil Conscrnation Dvision
2040 South Pachcco

Santa Fe, Nlvf 87505

Fom C.t0t
&yt dfftGh 17. t999

Submir o apgropriac Discisr Ofrcc
Surc Lusc.6 Copies
FceLesc-5Coiia

fJ..,ooroREpoRr

)

IION

hnffiNtr
VII
t 

Sut&ce Location

! Dccrrtc $n poprd Fogrrr!. tf dir epjiicrdoa ir o DEFST or PLTIG BeC( jrve dr drn oa thc pnsart produdiw :oa. rr.d 2rcposcd ncrr prodrs:iw aorr.

Dssbc *r blorcu pwrnioo progul if lry. L're rdditiotul rhcs! if recrrery,

t. Drill 25" hole to 40'. Set 40r of 2Ot'conductor and cenen! Eo surface with Redi-
rti.x.

2. DriLl L4 314" hole Eo 1600r. Run and set 1500r of 11 3/4" J-55 42ll ST&C casing.
Cement with 1190 Sx. of Class "C" cement + 27. CaCl + k# flocele/Sx. circulate
cement to surface.

3. Drill 12t" hole ro 5000'. Run and set 5000' of 8 5/8" 24|32ll J-55 ST&C-casing.
cement with 1190 sx, of class "c" cement + 2"1 cacl + t/l Flocele/sx' estimate
t,op of cement 1 100 ' .

4. Drill 7 7/8" hole to 13,000'. Run and set 13,000'of 5!a" i7/l N-80 l,T&C caslng.
Cement with 670 Sx. of Class t'H" Prenium Plus cenent * additives. Top of cenent
at l"east 500r above upper most Perforatton.

Perrmit Expires 1 vear From Approval
Date Unless Drilling UnderrvaY

A

-t
5
c
A I pu,=i sos-39i-850 3

Addnlr
LYNN SUCEY

2IO PARK AVE 405-5 15-1 130

wclrl.fr
A/l

S.irt
I

Tordt"
175

rrg
34E,

Lc,I Rrt6dr
660',

Nctdcdlir
NORTH

FdtEdr
660'

ErdrlrEr
EAST

Crrry
LEA

BottomHolc Locatisn If Difcrart Frorn Surface

ljl.cbm. 136 TorJ? rrc Irb hllu& l{qth.6lir FiiErfi Ea\ilrrlir Cotv

tFrpc*lPol I
vAcuuM-AToI(A, l.{oRROI,r'NORTH (86800)

rPnpccdlol2

Atoka - Morrow

40' Redi-rnix
t4 314" 1 tL 3/4" I r+Z 16001 1780 Sx I surface

g 5/9" 5000' 11190 Sx.

7 7/8" 13,000 ' 7500' FS

rruonlroon gvc:r

>-a7 t

rbovc s Etc ltd corlgic:r''o dtc 5cfl of OIL CONSERVATION DTVISION

^a lre lnl


