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' Bloomfield Refining 
Company 
A Gary Energy CorporatiOfi Subsidiary 

December 6, 1988 

Mr. David Boyer 
Environmental Bureau Chief 
New Mexico Oil Conservation Division 
P. 0. Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 

RE: Response To Comments On Groundwater Remediation 
at Bloomfield Refining Company 

Dear Mr. Boyer: 

Enclosed are responses to comments pertaining to the soil vapor survey, 
incompleted Work Plan items, requests for the OCD letter dated May 13, 
1988, and miscellaneous issues. I am confident that remaining issues will 
be resolved in the technical progress report which is scheduled for 
submission in mid-February. 

Also, we have made significant progress with source control projects that 
should be considered in your evaluation of our progress toward groundwater 
remediation. In November, we completed the installation of entirely new 
sewer systems for the crude unit and reformer unit. The sewer systems 
included the addition of extensive, curbed concrete paving to ensure the 
recovery of oil and oily water from those units to the API separator. 
Additional surface drains were also added outside the process areas to 
improve overall area drainage. In the tank farm, a project to provide 
exterior cathodic protection for all tanks and some underground piping is 
well underway and should be completed by the end of this year. 

Please feel free to call me or Randy Hicks at Geoscience Consultants, Ltd. 
i f you have any questions. 

Sincerely, 

Chris Hawley 
Environmental Engineer 

CH/jm 

cc: Richard Traylor 
Mike Macy 
Joe Warr 

RO. Box 159 • Bloomfield. New Mexico 87413 • 505/632-8013 
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COMMENTS ON SOIL VAPOR SURVEY 

1. GCL agrees with the conclusion that halogenated hydrocarbons do not 
pose a threat to the quality of ground water in the perched alluvial 
aquifer underlying BRC. PCE and TCE were below detectable con­
centrations in all wells sampled in September, 1988, including well 
MW-11 where PCE and TCE concentrations previously observed to be 
above WQCC standards in September, 1987. The absence of detectable 
levels of these volatile organic compounds (VOCs) in MW-11 at the 
present time suggests that the high levels observed last year may be 
the result of sampling or analytical errors. As indicated by the 
attached table of water-quality parameters, concentrations of 1,2-
Dichloroethane (EDC) in wells sampled on BRC and BLM property were 
below the WQCC standard of 0.01 mg/1, with the exception of water 
sampled at MW-13 where an EDC concentration of 0.0156 mg/1 was 
observed. This concentration was not viewed to be significantly 
above the WQCC standard. 

2. Soil vapor concentrations of aromatic hydrocarbons, particularly for 
toluene, have correlated very strongly with concentrations of 
aromatic hydrocarbons dissolved in the underlying ground water 
wherever ground-water and soil-vapor sample locations coincide. The 
distribution of toluene vapors in soil has been used to infer the 
lateral extent of dissolved BTEX in ground water. 
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AGREEMENT ON UNCOMPLETED WORK PLAN ITEMS 

1. Logs and completion diagrams for all wells and piezometers installed 
during the period extending from August 29 to September 2, 1988 are 
attached. 

2. The attached plate showing structural contours of the Nacimiento 
Formation was generated on the basis of bedrock elevations reported 
by Engineering Science and obtained from GCL logs. The contours 
indicate the presence of erosional channels in the bedrock under­
lying the API separator and wastewater ponds and beneath the 
evaporation ponds. These features represent buried stream channels 
that were once tributary to the San Juan River, and appear to be 
continuous to the bluffs that parallel the River. During the non-
irrigation season, ground water in the perched alluvial system flows 
toward the San Juan River because there is no water in Hammond Ditch 
to create a hydraulic barrier with respect to northward and westward 
flow. At this time, some of the ground water and hydrocarbons 
originating from beneath the refinery discharge through these buried 
channels to the bluffs, where they probably evaporate and volatize 
before they can migrate down to the River through the several 
hundred feet of partially-saturated alluvium and bedrock comprising 
the bluffs. 

3. Operation of the ground-water recovery system will begin in December 
of 1988 or January of 1989 after problems related to treatment-
system sewers are resolved. 

4. The technical report on recovery system installation, operation, 
start-up, and results will be submitted 11 weeks after start-up of 
the system so that hydraulic head and water-quality data collected 
2, 4, and 10 weeks after system start-up can be included in the 
technical report, as discussed in the Work Plan. 
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REQUESTS FROM MAY 13, 1988 OCD LETTER 

1. A land-ownership map was compiled from section maps supplied by the 
San Juan County Assessor's Office and is shown in the attached 
plate. The last update on the sections was performed in September 
of this year. In some sections, a legal description of the property 
was not available either because the property was not subject to 
taxation or because a detailed survey of the property was not 
conducted. Aquifer testing at well MW-10 was performed on September 
9, 1987. 

2. If infiltration trenches are chosen as a means of disposing of all 
or part of the recovered ground water following treatment, the mass 
flux of dissolved solids in infiltrating water will not exceed the 
mass flux of dissolved solids in recovered water. This will ensure 
that the TDS of the ground water will not increase due to operation 
of the disposal system. If trenches are constructed, they will be 
designed to minimize contact between unsaturated soils and in­
filtrating water. Design specifications of infiltration trenches, 
i f they become part of the recovery strategy, will be submitted to 
NMOCD prior to their construction. 
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OTHER ISSUES 

1. Locations and elevations of all new wells and piezometers will be 
plotted on an aerial photomap, which is to be included in the 
technical report. The report will also include tables of x- and y-
coordinates and wellhead elevations. Measurement of water-level 
stages in Hammond Ditch is beyond the scope of the Work Plan, but 
water levels previously measured in the Ditch by BRC will be 
included in the technical report. 

2. The steady-state hydraulic impacts of the 3-well recovery system 
were simulated using a numerical ground-water flow model and are 
presented in the attached figure. Model results indicate that, 
under worst-case conditions when Hammond Ditch is full and ground 
water that normally discharges along the bluffs adjacent to the San 
Juan River is diverted southwestward toward well MW-11, recovery of 
3 gpm at well RW-1 and 1.5-gpm at wells RW-2 and RW-3 (MW-10) may 
result in capture of ground water from south of Sullivan Road near 
well MW-11. The recovery system would, at a minimum, prevent 
ground water and hydrocarbons originating on-site from migrating 
southward into the subsurface underlying U.S. Bureau of Land 
Management (BLM) property or westward towards private land. If 
hydraulic head data collected 10 weeks after start-up of the 
recovery system do not show evidence of capture of water from this 
area, the issue of hydrocarbon recovery south of Sullivan Road will 
be addressed and plans for further remediation outlined. If 
remediation south of Sullivan Road is determined to be necessary, 
ground water intercepted at well MW-11 will likely be stored and 
trucked daily to the refinery wastewater treatment system north of 
the Road. 

3. It is anticipated that recovery of ground water at well RW-1 will 
capture a significant volume of water, along with both dissolved and 
non-aqueous phase hydrocarbons, from reaches of Hammond Ditch 
bounding the west side of the refinery property. Flowlines oriented 
perpendicular to equipotential lines shown in the attached map of 
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steady-state recovery head indicate convergence of flow at well RW-1 
from over a large upgradient area. 

4. Operation of the recovery system, particularly well RW-1, will 
prevent or minimize further westward migration of hydrocarbons. The 
degree to which westward migration of hydrocarbons will be reduced 
can not be known with certainty until 10 weeks after start-up of the 
recovery system, when steady-state impacts of the system will 
likely be attained. 

GARY\ATTMT003.ATT 
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LITHOLOGIC LOG (SOIL) 

LOCATION 

RW-1.»»L 
JL 

r'n O O !?>. . 

1/4 1/4 .1/4 1/4 S 

SITE ID: BRC LOCATION ID: 

Page _1_ of 1 

RW-1 
SITE COORDINATES (ft.): 
N 
GROUND ELEVATION (ft. MSL): 5525.92 
STATE: New Mexico COUNTY: San Juan 

Casing Driver 
Beeman Brothers 

DRILLING METHOD: 
DRILLING CONTR : 
DATE STARTED: 30 August 1988 DATE COMPLETED: SrAugusTlvBo 
FIELD REP.: U.S. Dubyk 
COMMENTS: Static on September 2. 1988: 26.65 from TOC. 

LOCATION DESCRIPTION: 

Depth Visual X 

< 
i 

'1 
"< 

( 

> 
\ 
• 

• 
• 

Lith 
Drilling Time 
Scale: 

Sample Type 
and Interval Lithologic Description 

10 

20 

25 

30 

35 

40 

45 

•l8' Silt and Sand - Dark yellowish brown (10 YR 4/2) to 
grayish brown (5 YR 3/2). Minor to strong hydrocarbon 
odor. 

1642 

1646 

1710 

1720 

1725 

1730 

1738 

1758 

18'-34' Sand and Gravel - Medium dark gray (N4). Sand is 
medium to very coarse grained, subangular to subrounded. 
Gravel is subrounded to well rounded, to 2" diameter. 
Strong hydrocarbon odor. 

34'-41' Shale - Nacimiento Formation - Dusky yellow (5 YR 
6/4) to light olive gray (5 Y 6/1) shale. 

T.D. 4V 



LITHOLOGIC LOG (SOIL) 

LOCATION 
SITE ID: BRC LOCATION ID: 

Page _1_ of 1 

RW-2 
SITE COORDINATES ( f t . ) : 
N 
GROUND ELEVATION ( f t . MSL): 5523.48 
STATE: New Mexico COUNTY: San Juan 

Casing Driver 
Beeman Brothers 

DRILLING METHOD: 
DRILLING CONTR.: 
DATE STARTED: 29 August 1988 
FIELD REP.: W.S. Dubyk 
COMMENTS: Static on September 2. 

DATE COMPLETED: 29 August 1988 

1988: 23.42 from TOC. 

LOCATION DESCRIPTION: 

Depth Visual X 

-

f 
* 

* 
O 
1 

« 
P 

« 

< 
,> 
1 
» 

• 

• • • 
• 

Drilling Time 
Scale: 

Sample Type 
and Interval Lithologic Description 

10 

20 

25 

30 

35 

40 

45 

0'-10' Silt and Clay - Medium dark gray (N4) to brownish 
gray (5 YR 4/1). Slightly effervescent in HCl. Faint 
hydrocarbon odor. 

0948 

0953 

0958 

1024 

1029 

1033 

1050 

1100 

10'-15' Sand and Silt - Moderate brown (5 YR 4/4), very 
fine grained and well sorted. 

15'-32' Sand and Gravel - Olive grey (5 Y 4/1) to brownish 
gry (5 YR 4/1). Sand is medium to very coarse grained, 
subangular to subrounded. Gravel is subangular to well 
rounded, to 2" diameter. Noticeable hydrocarbon odor 
below 25'. 

32'-41.2' Shale - Nacimiento Formation 
6/4) to olive gray (5 Y 3/2). 

Dusky yellow (5 Y 



UTHOLOGIC LOG (SOIL) 

LOCATION 

1/4 .1/4 1/4 1/4 S 

BRC SITE ID: 
SITE COORDINATES (ft.): 
N 

Page _J_ of 1 

LOCATION ID: HW-10 (RW-3) 

GROUND ELEVATION (ft. MSL): -5516 
STATE: New Mexico COUNTY: San Juan 
DRILLING METHOD: Auger 
DRILLING CONTR.: Earl > Sons. Inc. 
DATE STARTED: 4 March 1966 DATE COMPLETED: 4 March 1986 
FIELD REP.: Engineering-Science. Inc. 
COMMENTS: 

LOCATION DESCRIPTION: 

Depth Visual X Ltth 
Drilling Time 
Scale: 

Sample Type 
and Interval Lithologic Description 

10 

|15 

20 

25 

30 

35 

40 

45 

o 7 

• eo-

T.D.' 35' 

0'-5' Topsoil. Roadbase. Sandy Clay 

5«-10« smY. SandY Clay 

10'-15' Cobbles and Pebbles 

15'-20' Gravel. Cobbles, and Pebbles 

20'-30' Green Clay: Nacimiento Formation 

30'-35' Nacimiento Formation - Yellow-green to blue-gray. 



LITHOLOGIC LOG (SOIL) 

LOCATION 
BRC SITE ID: 

SITE COORDINATES (ft.): 
N 

LOCATION ID: 

Page _1_ of 1 

P-1 

GROUND ELEVATION (ft, 
STATE: New Mexico 

MSL): 5524.62 

Casing Driver 
COUNTY: San Juan 

Beeman Brothers 
DRILLING METHOD: 
DRILLING CONTR.: . 
DATE STARTED: 30 August 1988 
FIELD REP.: W.S. Dubyk 
COMMENTS: This well replaced by P-1a on August 31. 1988. 

DATE COMPLETE0: 30 August 1988 

LOCATION DESCRIPTION: 

Depth Visual X 

* 
* 
* 

* 
* 
t 

* 
* 

4 

1 

" 

Llth 
Drilling Tin 
Scale: 

Sample Type 
and Interval Lithologic Description 

10 

15 

20 

25 

30 

35 

40 

45 

50 

0'-20' Silt and Clay - Dark yellowish brown (10 YR 4/2) to 
grayish brown (5 YR 3/2). Weak hydrocarbon odor. 

T.D. 42' 

1135 

1140 

1145 

1200 

1205 

1210 

1220 

1225 
1240 

20'-36.5' Sand and Gravel - Dark gray (N3) to grayish 
black (N2). Sand is fine to very coarse grained, 
subangular to rounded. Gravel is subangular to well 
rounded, to 2" diameter. Very strong to intense 
hydrocarbon odor. 

36.5'-42.0' Shale - Nacimiento Formation - Dusky yellow 
(5 Y 6/4) to olive gray (5 Y 3/2) shale. 



LITHOLOGIC LOG (SOIL) 

LOCATION 

—xyAiW 

1/4 1/4 1A 1/4 S_ 

SITE 10: BRC LOCATION ID: 

Page _1_ of 1 

P-2 
SITE COORDINATES (ft.): 
N 
GROUND ELEVATION (ft. MSL): 5523.73 
STATE: New Mexico COUNTY: San Juan 

Casing Driver DRILLING METHOD 
DRILLING CONTR.: Beeman Brothers 
DATE STARTED: 29 August 1988 
FIELD REP.: U.S. Dubyk 
COMMENTS: This well replaced by P-2a. 

DATE COMPLETED: 29 August 1988 

1988: 23.75 from TOC. 
Static on September 2. 

LOCATION DESCRIPTION: 

Depth Visual X 

-

1 
<4 
t 

f 
» 

\ 
« 

> 

• 
* 

» 
1 

Lith 
Drilling Time 
Scale: 

Sample Type 
and Interval Lithologic Description 

10 

15 

20 

25 

30 

35 

40 

45 

50 

•<*.T.Vi 

1650 

1656 

1710 

1720 

1730 

1734 

1752 

1808 

0'-13' Silty and Clay - Dark gray (N3) to grayish black 
(N2) to dark yellowish brown (10 YR 4/2). Intense 
hydrocarbon odor. 

13'-31.5' Sand and Gravel - Moderate yellowish brown (10 
YR 5/4) to medium gray (N5). Sand is medium to very 
coarse grained, subangular to subrounded. Gravel is 
subangular to well rounded, to 2" diameter. Strong 
hydrocarbon odor below 25'. 

31.5'-39.5' Shale - Nacimiento Formation - Dusky yellow 
(5 Y 6/4) to olive gray (5 Y 3/2). 



LITHOLOGIC LOG (SOIL) 

LOCATION MAP: , 

>/// 

P-3* 

:O_PJ <53 
vfgi' 

rn O O Jf-""! 

1/4 1/4 J/* 1/4 5 

BRC SITE ID: 
SITE COORDINATES (ft.): 
N 

LOCATION ID: 

Page _1_ of 1 

P-3 

GROUND ELEVATION (ft. 
STATE: New Mexico 

MSL): 5507.20 
COUNTY: San Juan 

Casing Driver 
Beeman Brothers 

DRILLING METHOD: 
DRILLING CONTR.: 
DATE STARTED: 1 September 1986 DATE COMPLETED: 1 September 1988 
FIELD REP.: U.S. Dubyk 
COMMENTS: Static on September 2. 1988: 8.30' from TOC. 

LOCATION DESCRIPTION: 

Visual X 

< 
[ 
h 

i 

D 
II 

a 
t 

Depth Lith 
Drilling Time 
Scale: 

Sample Type 
and Interval Lithologic Description 

10 

15 

20 

25 

30 

35 

40 

45 

50 

0902 

0913 

0920 

0925 

1000 

•14' Sand and Gravel - Medium gray (N5) to dark gray 
(N3). Sand is medium to coarse grained, subangular to 
subrounded. Gravel is subrounded to rounded, to 2" 
diameter. Strong hydrocarbon odor. 

14'-22.7' Shale: Nacimiento Formation - Dusky yellow (5 
YR 6/4) to light olive gray (5 Y 6/1) shale. 

T.D.22.7' 



LITHOLOGIC LOG (SOIL) 

LOCATION 

.1/4 1/4 1/4 1/4 S 

SITE ID: BRC LOCATION ID: 
SITE COORDINATES (ft.): 
N 

Page _1_ of _1_ 

P-4 (HW-13) 

GROUND ELEVATION (ft. MSL): 5538.42 
STATE: New Mexico COUNTY: San Juan 
DRILLING METHOD: Casing Driver 
DRILLING CONTR.: Beeman Brothers 
DATE STARTED: 2 September 1988 DATE COMPLETED: 3 September 1988 
FIELD REP.: W.S. Dubyk 
COMMENTS: Static on September 9. 1988: 37.91' from TOC. 

LOCATION DESCRIPTION: 

Depth Visual X Lith 

FT 

Drilling Time 
Scale: 

Sample Type 
and Interval Lithologic Description 

10 

15 

20 

25 

30 

35 

40 

45 

50 

'A 

A 

1 
>': 

0'-27' Silt and Clay - Moderate brown (5 YR 4/4) to light 
brown (5 YR 5/6). 

1233 
27'-30' Sand - Very pale or (5 YR 8/2) fine to coarse 
grained, angular to subangular predominantly quartz. 

30'-40' Gravel and Sand - Light gray (N7). Sand is medium 
to coarse grained, subrounded to rounded. Gravel is 
subangular to rounded, up to 3" diameter. 

1415 

1420 

1455 

41'-43' Clay - Pale olive (10 Y 6/2), plastic. 

43'-45' Gravel and Sand - As above. 

45'-51' Shale: Nacimiento Formation - Dusky yellow (5 Y 
6/4) to olive gray (5 Y 3/2). 

T.D. 51' 



25.54' 

13.5' 

16.5' 

18.8' 

34.4' 

39.6' 

41.0' 

_1_ X 2' STAINLESS STEEL 
LOCKING CAP 

-2L- X _ i ! — CEMENT FILLED 
STEEL GUARD PIPE 

J L . X—_!_ CONCRETE SLAB 

NEAT CEMENT SLURRY WITH 5X 
BENTONITE 

J L . X 1 3' PVC PIPE 

/ IL. X 5' STAINLESS STEEL 
K PIPE 

BENTONITE PLUG 

TOP OF SCREEN 

STATIC WATER LEVEL 

15' STAINLESS STEEL 
SCREEN ( 2 0 SLOT) 

1 2 / 2 0 SAND 

•BOTTOM DF SCREEN 

J l X 5' STAINLESS STEEL PIPE 
-10/20 SAND 

•:ff:f:-:/\— TOTAL DEPTH OF VELL 

TOTAL DEPTH OF BOREHOLE 

COMPLETION DIAGRAM 

RECOVERY WELL RW-1 

0 



22.92' 

11.0' 

14.0' Z Z 

16.5' 

32.2' 

37.5' 

41.2' 

_ L _ X 2' STAINLESS STEEL 
LOCKING CAP 

- i l - X _____ CEMENT FILLED 

STEEL GUARD PIPE 

____ X_____ CONCRETE SLAB 

5_f 

NEAT CEMENT SLURRY WITH 

BENTONITE 

10' PVC PIPE 

J L . X 5' STAINLESS STEEL 
PIPE 

BENTONITE PLUG 

TOP OF SCREEN 

STATIC WATER LEVEL 

STAINLESS STEEL 

SCREEN ( 2 0 SLOT) 

SAND 

•BOTTOM OF SCREEN 

JL X 5' STAINLESS STEEL PIPE 

£i*|--10/20 SAND 
vl_ TOTAL DEPTH OF WELL 

TOTAL DEPTH OF BOREHOLE 

COMPLETION DIAGRAM 

RECOVERY VELL RW-2 



19' 

6.50' 

7.00' 

12.93' 

2Z 

33,93; 

33.93' 

35.0' 

X 2' STAINLESS STEEL 
LOCKING CAP 

- L - X _ £ CEMENT FILLED 

STEEL GUARD PIPE 

J L - X 3 ' CONCRETE SLAB 

rt 
/ BENTDNITE PLUG 

X 13' PVC PIPE 

SAND 

TOP OF SCREEN 

STATIC WATER 

LEVEL 

_ L X_____ STAINLESS STEEL 
SCREEN 

•BOTTOM OF SCREEN 

——— X 2' STAINLESS STEEL PIPE 

TOTAL DEPTH OF VELL 

TOTAL DEPTH DF BOREHDLE 

COMPLETION DIAGRAM 
RECOVERY VELL MW-13 (RW-3) 

(RECONSTRUCTED FROM VERBAL DESCRIPTION 
SUPPLIED BY ENGINEERING-SCIENCE, 1987) 



24,98 

NEAT CEMENT SLURRY WITH 5"/. 
BENTDNITE 

I L . X g 0 ' PVC PIPE 

_! X 2' STAINLESS STEEL 
LOCKING CAP 

I L - X _ i ! — CEMENT FILLED 

STEEL GUARD PIPE 

I L . X_ -___ CONCRETE SLAB 

TOP OF SCREEN 

STATIC WATER LEVEL 

I L . X _ i _ i _ STAINLESS STEEL 

SCREEN (, 2 0 , SLDT) 

jg/gP SAND 

BOTTOM DF SCREEN 

* ' X 5' PVC PIPE 

TOTAL DEPTH OF VELL 

TOTAL DEPTH OF BOREHOLE 

COMPLETION DIAGRAM 
PIEZOMETER P-l 



£3.02' 

12,0' 

15.0' ' / / / 

17.4' 

32.7' 

38.0' 

39.5' 

4 " X 2' STAINLESS STEEL 

LOCKING CAP 

CEMENT FILLED 

STEEL GUARD PIPE 

J L . X__! CONCRETE SLAB 

2 

NEAT CEMENT SLURRY VITH WA 
BENTONITE 

J L - X_i_L_ PVC PIPE 

BENTONITE PLUG 

TOP OF SCREEN 

STATIC WATER LEVEL 

IS' STAINLESS STEEL 

12/20 
SCREEN ( gf SLOT) 

SAND 

•BOTTOM DF SCREEN 

.4'.... X 3' PVC PIPE 

-TOTAL DEPTH OF VELL 

TOTAL DEPTH DF BOREHOLE 

COMPLETION DIAGRAM 
PIEZOMETER P-2 



7.7r 

2.0' 

4,0' 

6.35' 

223 

_ ! _ X 2' STAINLESS STEEL 
LOCKING CAP 

I L . X_?_ CEMENT FILLED 

STEEL GUARD PIPE 

U L X _ ! _ — CONCRETE SLAB 

16.8' 

22.2' 

22.7' 

NEAT CEMENT SLURRY VITH 5V. 

BENTONITE 

X___ PVC PIPE 

BENTONITE PLUG 

TOP OF SCREEN 

STATIC VATER LEVEL 

PVC 

SCREEN CJ_L_ SLOT) 

SAND 

BOTTOM DF SCREEN 
4 ' X 5' PVC PIPE 

_ TDTAL DEPTH OF VELL 

TDTAL DEPTH OF BOREHOLE 

COMPLETION DIAGRAM 
PIEZOMETER P-3 

m 



34.74' 

85.0' 

85.0' 

88.63' 

44.6' 

49.8' 

51.0' 

! X 8' STAINLESS STEEL 
LOCKING CAP 

Si- X _£ CEMENT FILLED 
STEEL GUARD PIPE 

< 2__ CONCRETE SLAB 
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