
bp 
Margaret J. Lowe $P "% Hty^t 

Senior Environmental Engineer 
Permian Asset 

BP America Production Company 
600 N. Marienfeld 
Suite 869 
PO Box 1610 
Midland. TX 79701 

February 24, 2006 

Larry Johnson 
Environmental Engineer Specialist 
NM Oil Conservation Division 
1625 N. French Dr. 
Hobbs, NM 88240 

Reference: Flounder State # 1 / $H^ -? r -Y )S?£> 3 6 6 2 3 
Section 30, TS 17S, R 35E f ' r ' ^ 

Dear Mr. Johnson: 

Thank you for your understanding and response to BP's recent circumstances. We greatly appreciate the 
deadline extension. 

On April 22, 2004, BP reported a release of approximately 820 barrels of brine and 5000 barrels of fresh 
water from the reserve pit at the Flounder State # 1 in Lea County, NM. In order to vertically and 
horizontally delineate the chloride release, the following actions have been taken. 

Two boreholes were drilled in June 2004 to the south and southeast of the pit with all chloride 
levels below 130 ppm. An additional five boreholes (BH-1, BH-3, BH-4, BH-5 and BH-6) were 
drilled to the east, north, west and northwest of the reserve pit in September 2005. Chloride 
concentrations in Borehole # 3 (west side of pit) ranged from 1104 ppm at 15 feet below ground 
surface (BGS) with an immediate reduction to 336 ppm at 20 feet BGS to a low of 32 ppm at 45 
feet BGS. All samples from Boreholes 1, 4, 5 and 6 (north, east and northwest of pit) were less 
than 113 ppm. 

In October and November, 2005, a deep-bury trench was dug for the reserve pit cuttings along 
the north and east side of the reserve pit. After the cuttings and the liners were moved from 
the reserve pit into the deep trench, chloride contamination was evident in the underlying 
caliche. This caliche was removed until the chloride concentrations were less than 1000 ppm 
as Mr. Jerry Brian discussed with you. 

When the excavation was complete, two temporary monitoring wells were drilled and 
completed. Monitoring well 1 (BH-2) in the brine section of the pit and monitoring well 2 (BH-4) 
on the outside northwest corner of the pit were completed and sampled at 100 feet BGS. 
Depth to groundwater was 96 feet in both wells. The wells were drilled to 111 feet BGS; the 
screen interval was 91 to 106 feet BGS. The wells were sampled for chlorides on November 
22, 2005. BH-2 contained 120 ppm chlorides; BH-4 contained 100 ppm chlorides. 

In response to your recent letter, BP submits the following information. 

1. The information submitted indicates only where the chloride contamination is not located. 
The purpose of delineation is to establish the actual location so a viable plan can be 
constructed. After removing the cuttings and the pit liner from the reserve pit area, an 
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additional 3200 cubic yards of soil was removed. This soil ranged in chloride concentrations 
from less than 1000 ppm to 17,828 ppm. Based on composite sampling of the 2000 cubic 
yards of material stockpiled on location, the average concentration was 6628 ppm. The 
remaining 1200 cubic yards that are in the deep-bury trench were the soil immediately below 
the lining and would likely have higher chloride concentrations. Using a conservative 7000 
ppm concentration for this soil, approximately 43,300 lbs of chlorides have been removed 
from the impacted area. Based on known concentrations and volumes of the original 
release, about 51,800 lbs chlorides were released to the environment. Through the 
excavation effort approximately 83 per cent of the chlorides have been removed. 
Calculations are shown in Attachment 1. 

2. Only one borehole was conducted inside the pit area, with the rest on the outside perimeter. 
In the delineation plan dated August 3, 2005, Jerry Brian, Ocotillo Environmental, acting as 
BP's agent, stated that we would drill one borehole/monitoring well inside the reserve pit 
area. In the email of August 8, 2005, the New Mexico Oil Conservation Davison approved 
this plan. See proposed work plan below. 

3. The area is scarce in natural impervious soil matrix layers. Reports during the excavation 
process indicated various "fractured areas". This demonstrates presence of potential vertical 
preferential pathways to the underlying ground waters. BP agrees that this would likely be 
true for the Caliche to the 15 foot depth that was excavated. 

4. Groundwater gradient was not established as directed. In reviewing all the correspondence 
between the OCD and BP, BP was not able to find any discussion of determining the 
groundwater gradient. We propose to determine the hydraulic gradient near the reserve pit 
(See proposed work plan below). 

5. No documentation of lab testing nor chain-of-custody was provided. BP intended to submit 
this data with the January 10, 2006, letter, and unfortunately neglected to attach them. All 
lab results and chain-of-custody are included in Attachment 2. 

The following is a work plan to assess the residual chlorides remaining in the soil and the potential 
impact to groundwater. 

Task 1 - Determine the hydraulic gradient at the site: One additional well will be installed at 
the site to the northeast of borehole 5. (See Attachment 3.) The new well and the two existing 
wells will be surveyed relative to one another and water level data provided by these wells will 
be used to establish the hydraulic gradient within the aquifer near the reserve pit location. 

Task 2 - Determine site specific hydraulic conductivity: Aquifer slug tests will be conducted 
in each of the three monitoring wells to determine an average hydraulic conductivity for the site. 

Task 3 - Evaluation of potential chloride impact to the aquifer: Using the data collected in 
tasks one and two and the field data regarding chlorides excavated from the pit and underlying 
soils, an estimate of potential aquifer impact will be prepared. This estimate will be prepared as 
follows: 

• The mass of chlorides determined to have been lost from the spill will be determined in 
a fashion similar to that described in response note 1 above. 

• This mass will be assumed to have conservatively migrated to the aquifer in the water 
that escaped from the reserve pit. 

• The time for this spill to percolate through the vadose zone will be estimated using the 
USGS vadose zone simulator VS2D (or similar). 

• Using the time developed in the step above and site specific data from tasks one and 
two, a mixing zone calculation will be performed. 
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• The results of the mixing zone calculation will be used to determine an initial chloride 
concentration that may have existed in the aquifer beneath the reserve pit as a result of 
the release. 

• This concentration will then be used as the source term for a simulation (either analytical 
(Domenico eqn. based) or numerical (MODFLOW based)) to determine the likely current 
state of any chloride impact. 

Task 4 - Install two additional down-gradient wells: Using the information obtained during 
task three, an estimate of the current location of chloride impact will be made. If it is deemed 
necessary by the Oil Conservation Division and BP, BP will install two additional wells. This 
would be an attempt to locate any chloride impacted water that may have migrated from the 
site. When the results from task three have been evaluated, it may be appropriate to have a 
meeting with OCD and BP personnel to determine what additional steps need to be taken. 

If you need additional information, please contact me by telephone at (432) 688-5799 or by e-mail at 
lowemi1@bp.com. 

Margaret J. Lowe 
Sr. Environmental Engineer 

Attachments: 
1. Lab results and chain-of-custody 
2. Spreadsheet showing calculations of chloride released and chlorides removed 
3. Flounder State #1 Plot Plan 

cc: R. Anderson/OCD Santa Fe 
C. Williams/OCD Hobbs 
G. Martin/MIO 
Well File 
File 43C1 

Sincerely, 



ATTACHMENT 1 

CHLORIDE MASS BALANCE 
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ATTACHMENT 2 

LAB RESULTS AND CHAIN OF CUSTODY 



:QI :Xbd Wdbt>:30 900S-t7S-a3d 

FROM :DCOTtLLO FftX ND. :5053936374 Feb. 1? 2006 07:58PM P3 

ARDINAL 
LABORATORIES 

PHONE 1326) 873-7001 • g1H B6ECHWQPP ' ABIEKE, TX 7BW3 

PHONE (605} > 191 E. MARLAND •. HOBBS, MM 88440 

Receiving Date: 09/09/05 
Reporting Date: 00/13/05 
Project Number BP-C 5-003 
Project Name: FLOUNDER #1 
Project Location: LEA COUNTY, NM 

ANALYTICAL RESULTS FOR 
OCOTILLO ENVIRONMENTAL 
ATTN: JERRY BRIAN 
414 N. TURNER 
HOBBS, NM 88240 
FAX TO: (505)393-6374 

Analysis Date: 09/12/05 
Sampling Date: 09/08/05 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: AH 
Analyzed By; AH 

C f 
LAB NUMBER SAMPLE ID (mg/L) 

i H10173-1 BH #1-16' BGS 48 

H10173-2 BH #1-20'BGS 96 
H10173-3 BH #1-25'BGS 64 

H10173-4 BH #1-30'BOS 112 
H10173-5 BH #1-35'BGS 80 

H101T3-6 BH#1-4ffBGS 96 

H10173-7 BH #1^5'BGS 88 

H10173-8 BHtfl-SO1 BGS 84 

H10173-S BH #1-65'BGS 64 

H10173-10 BH#1-6aBGS 80 

H10173-11 BH#3-15'BGS 1104 

MD173-12" BH#3-20'BGS 33B 

H10173-13 BH#3-25'BGS 240 
H10173-14 BH #3-317608 96 

H10173-16 BH #3-35'BGS 64 

Quality Control 
Tive Value QC 
% Recovery 
Relative Percent Difference 

1000 
100 

I METHOD: standard Method* 45O0-CTB 
Note: Analyses performed on 1.4 aqueous extracts. 

Date * * 

RC£ASENOTE: 

Mrvlee.' 

- • " .niwti iwny m *v» ••*» ommWi* "» W 
• — utuma***-

£0 'd "ON XW 



*t>6=a b00:39bd 

FROM :OCDTIU_0 

••ai 

FflX ND. .'505393S374 

:Xbd Wdbb:a0 900S-i?3-a3d 

Feb. 17 2006 07:50PM P4 

ARDINAL 
LABORATORIES PHONE (509) 3M.2SM • 101 E. MARLAND >. HOBBS, NM U240 

Receiving Date: 08/08/05 
Reporting Date: 09/13/05 
Project Number BP-OS-003 
project Name: FLOUNDER 91 
Project Location: LEA COUNTY, 

ANALYTICAL RESULTS FOR 
OCOT1LLO ENVIRONMENTAL 
ATTN: JERRY BRIAN 
414 N, TURNER 
HOBBS, NM 88240 
FAX TO: (506) 393-6374 

NM 

Analysis Date, 09/12/05 
Sampling Date: 09/08/05 
Sample Type: SOIL 
Sample Condition; COOL & INTACT 
Sample Received By, AH 
Analyzed By: AH 

cr 
LAB NUMBER SAMPLE ID (mg/L) 

N10173-16 BH #3-40' BGS 128 
H10173-17 BH #3-45' BGS 32 
H10173-18 BH #3-50' BGS 60 
H10173-19 BH #3-65'BGS 80 
H10173-20 BH #3-60' BGS 64 
H10173-21 BH#5-15" BGS 1 < ) 2-
H10173-22 BH #$-20' BGS 48 
H10173-23 BH #5-25'BGS 32 
H10173-24 BH ff&-30' BGS 32 
H10173-25 BH #5-35" BGS 48 
H10173-26 BH #5-40' BGS 32 
H10173-27 BH#S-45'aGS 32 
H10173-26 BH#fr-S0,BGS 32 
H10173-29 BH#5-5$' BGS 32 
H10173-30 BH #5-60' BGS 48 
Quality Control 1000 
True Value QC 1000 
% Recovery 100 
Relative Percent Difference 0 

METHOD: Standard Methods 4500-CrB 
Note: Analyses performed on 1:4 w. v aqueous extracts. 

Date 1 ' 

Pt£ASF MOTS; MaNUty ind DWMgM. CsnMrwfo foWliiy *wl difttf i WUMIM rem*? Krfiny tWm a fat*). T**l»r t m l i «o.**el <y 'art. treil \m Untd vi tt» mana pM;\ ny r\m trn niMMm 
Ai otomuî imAiiliioî Mi IM iwalBWO «M«fty Whar mm* whtttownf stiHl wawrnd wfihred invm iraan U »fdlr>9 f«tfc«a »yC«r*n»1vikhh itiiriy (Mi) *>,) uftnr uorrmtolkai iptlhe wtuctiiiln 
u r ^ J W n l r M l CttSM b« (or hriflwiW ra mHK|u«nM dttmttpM Mudna wHmul liMtaMi. buKmo inlvniBtKni, IOMOIW. e'tmtolpiiililoinuMHlbyelltnt. tc wbtfaHflti, 
ikffllbtn or aJQCMHon ntolnsi DM a) cr riMmit ptrtwmMot tri WMBM iwwuiKtoi &r t fn l , mgufflin* ul KdarMr auefi ctenn e BMCtl upon (myrt *w Muvo-uatwt Marani w utuwlM 

1?0 'd 'ON m Wd 98:20 [Hi 9003-̂ -aHd 
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FROM lOCOTILLO FHX NO- '.5053936374 

= Xbd WdSt?:S0 9005-t>S-a3d 

Feb. 17 2006 07:59PM _P6 

ARDINAL 
LABORATORIES 

PHOME(3«)«»ran • gingeecHwooo • ABILENE, TX nan 

PHONE (506) 80»-2»» • 101 e. taARUVND -. HOBBS, NM «2«0 

Receiving Date: 08/08/05 
Reporting Date: 09/13/06 
Project Number BP-05-003 
Project Name: FLOUNDER #1 
Project Location: LEA COUNTY, NM 

ANALYTICAL RESULTS FOR 
OCOTILLO ENVIRONMENTAL 
ATTN: JERRY BRIAN 
414 N. TURNER 
HOBBS. NM 88240 
FAX TO: (508)393-8374 

LAB NUMBER SAMPLE ID 

Analysis Date: 09/12/05 
Sampling Date. 09/07/05 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By; AH 
Analyzed By: AH 

cr 

JH10173-31 
H10173-32 
H10173-33 

BH #6-75' BGS 

H10173-34 
~HW79-3S 

BH #6-80'BGS 
BH #6-86' BGS 
BH #6-90'BGS 
BH #6-120'BGS 

Quality Control 
True Value QC 
% Recovery 
Relative Percent Difference 

32 
48" 
32" 
64 
48 

1000 
1000 
10D 
0 

I METHOD: Standard Methods 4600-CTB 
Note: Analyses performed on 1:4 w.v aqueous extracts. 

4f 13/05 

iteASCWlt LtariftywidMaMoa Cndlmri Uokiny m l oaryifs orrtmtv* nswtt te any cfeTn arWna, WwWtrlwri*iMnlr**ortr,ri, ^l6«(r^l»lriBe«wvn;pf«r^c1«f«ltiriii'W»M 
* l £ ! m ? Z ^ « I « « « W * « H o e d J ^ L n f l v J L u n * , , m « S » ir. . n d rtt** by C w j h l r f .aMf l l Wrty<SO «f l« <uivfel ign «' f t . , f „> i *™r« 

nfluiateior fcraijot, wlsnfl out of »f ntuod to Uw wrlr>mi*ueol nrvteM Wtuider by ttrtHal. rarjarctaM *twtwther aueh CWIT* to bond wwwtyol *e*jnyr>-wt W wasors »r <>»IW«K*. 

90 "d 'ON Mi Wd 9£:Z0 I Hi 9002-^-B3i 
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9^ ARDINAL 
LABORATORIES 

PHONE (325) 673-7001 » 2111 BEECHWOOD • ABILENE, TX 78603 

PHONE (S05) 383-2326 • 101 E. MARLAND - HOBBS, NM B8240 

Receiving Date: 09/07/05 
Reporting Date: 09/08/05 
Project Number: BP-05-003 
Project Name: FLOUNDER #1 
Project Location: LEA COUNTY, NM 

ANALYTICAL RESULTS FOR 
OCOTILLO ENVIRONMENTAL 
ATTN: JERRY BRIAN 
414 N TURNER 
HOBBS, NM 88240 
FAX TO: (505)393-6374 

Analysis Date: 09/07/05 
Sampling Date: 09/08/05 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: NF 
Analyzed By: HM 

METHOD: Standard Methods 

LAB NUMBER SAMPLE ID 
Cl 

(mg/Kg) 

H10158-1 BH #4-5'BGS 80 
H10158-2 BH#4-10'BGS 16 
H10158-3 BH#4-15'BGS 32 
H10158-4 BH #4-20'BGS 32 
H10158-5 BH #4-25'BGS 16 
H10158-6 BH #4-30'BGS 48 
H10158-7 BH #4-35'BGS 16 
H10158-8 BH #4~40'BGS 32 
H10158-9 BH #4~45'BGS 48 
H10158-10 BH #4-50'BGS 16 
H10158-11 BH #4-55'BGS 32 
H10158-12 BH #4-60'BGS 32 
H10158-13 BH #4-65'BGS 16 
H10158-14 BH #4-70'BGS 48 
Quality Control 1000 
True Value QC 1000 
% Recovery 100 
Relative Percent Difference 2.0 

4500-CfB 
Note: Analyses performed on 1:4 w:v aqueous extracts. 

Ch< imist Date 

PLEASE NOTE: Liability and Damages. Cardinal's liability ana client's exclusive remedy lor any claim arising, whether baperj in contract or tort, ehoii be Unwed to the amount paid by client (oi analyses 
AH claims, JneJMfWiamose for negllaence and any other cause whatsoever sihail Oe rjeemerJ waived unless made In writing and received by Cardinal wrihin thirty (30) days after completion ot tho aaalfcablo 
Service.nttwIsSiwShall Cardinal bo liable for incidental of eonaeQuentlal damages, including, without limitation, business interruptions, loss ol use. or loss ol profits Incurred by clieni, its subsioiarios, 
affi l iates or successors arising Dut of Dr rahtfod t o tho per formance of aervioos hereunder by Ca rd ina l , regardless of whetner such c la im ia baaed Upon arty Of the above-stated reasons or otherwise. 
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ARDINAL 
LABORATORIES 

PHONE (325) 673-7001 • 2111 BEECHWOOD • ABILENE, TX 79603 

PHONE (505) 393-2326 • 101 E. MARLAND • HOBBS, NM 88240 

ANALYTICAL RESULTS FOR 
OCOTILLO ENVIRONMENTAL 
ATTN: JERRY BRIAN 
414 N.TURNER 
HOBBS, NM 88240 
FAX TO: (505)393-6374 

Receiving Date: 11/23/05 
Reporting Date: 11/28/05 
Project Owner: BP AMERICA 
Project Name: FLOUNDER #1 
Project Location: LEA COUNTY, NM 

Analysis Date: 11/28/05 
Sampling Date: 11/22/05 
Sample Type: GROUNDWATER 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analyzed By: HM 

LAB NUMBER SAMPLE ID 
cr 

(mg/L) 

H10446-1 BH#4 -TMW#2 100 
H10446-2 BH#2 -TMW#1 120 

Quality Control 980 
True Value QC 1000 
% Recovery 98 
Relative Percent Difference 2.0 

I METHOD: Standard Methods 4500-CIB 

-~- vC - "X7) r/u^B-
Chemist Date 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether bap ed in contract or tort, shall be limited to Ihe amount paid by clieni loi analyses 
All clair^Jocluding those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable 
s e r v i c e n l t o T w a shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, 
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise. 
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FROM IDCDTILUO FAX ND. :5053936374 

:XbJ WdtH?:S0 900S-b3-a3d 

Feb. 17 20BE B7:5BPtn P2 

ARDINAL 
LABORATORIES 

Pt IQNE 073.7001 • 2111 B6ECHW000 « AtULCNE, TX TBBO» 

PHONF{SoS)W».jaK> • 101 E, MARLAND • BOBCS, NM MMO 

ANALYTICAL RESULTS FOR 
OGOTILLO ENVIRONMENTAL 
ATTN: J, BRIAN 
414 N. TURNER 
HOBBS, MM 66240 
FAX TO: (505)393074 

Receiving Date: 01/31/06 
Reporting Data: 02/01/06. 
Project Number: BP-00SO01 
Project Name: FLOUNDER #1 
Project Location: LEA COUNTY, NM 

Analyst* Date: 02/01/06 
Sampling Date: 01/27/06 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By; PC 
Analyzed By: LB 

LAB NUMBER SAMPLE ID 

H10682-1 SP. #1 

Quality Control 
True Value QC 
% R ecovery 

(mg/Kg) 

6538 

• 1 - -

Retattve Percent Difference 

460 
500 
92 
8.0 

! METHOD: Standard Mathods 4600-CrB 1 
NOTE: Analysis parformed on a 1:4 w:v aqueous extract 

Chemist r Date 

H10682 

PLEASE HOTS- ^ M M W . ^ ^ ^ ^ ^ ' ^ E S t S t t ^ 

20 'd 'ON XVd Wd 98:20 m 9002-^2-83i 
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ATTACHMENT 3 

FLOUNDER STATE #1 PLOT PLAN 
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