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Pursuant to the Public Notice Dated March 29, 2011, Western Refining Southwest, Inc. submits the attached comments
regarding the final closure activities for the Aeration Lagoons at the Bloomfield Refinery.

If you have any questions or would like to discuss the attached comments, please feel free to contact me at your

convenience.

Sincerely,

Randy Schmaltz

Health, Safety, Environmental, and Regulatory Director

Western Refining Southwest, Inc.

Bloomfield Refinery
#50 County Road 4990

Bloomfield, New Mexico 87413

(505) 632-4171
(505) 320-6989

email: randy.schmaltz@wnr.com
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Mr. John E. Kieling, Program Manager

Hazardous Waste Bureau — New Mexico Environment Depart
2905 Rodeo Park Drive East, Building 1

Santa Fe, New Mexico 87505-6303

April 27, 2011
Delivery: Via e-mail

RE: Comment on Revised Final Closure Plan North and South Aeration Lagoons for Western
Refining Southwest, Inc., Bloomfield Refinery

Dear Mr. Kieling:

Pursuant to the Public Notice Dated March 29, 2011, Western Refining Southwest, Inc. submits
the enclosed comments regarding the final closure activities for the Aeration Lagoons at the
Bloomfield Refinery. While the Closure Plan does not limit the excavation depth of impacted
soils to any specific depth, it is necessary to assume a specific excavation depth for
development of the cost estimate that is included in Appendix C. A depth of two feet was used
based on available site-specific information and the enclosure presents this information.

If you have questions or would like to discuss the enclosed information, please contact me at
(505) 632-4171

vl&Q%

mes R. Schmalitz
Health, Safety, Environmental, & Reguiatory Director
Western Refining Southwest, Inc. - Bloomfield Refinery

Enclosure

cc:
Hope Monzeglic - NMED HWB (without enclosure)
Allen Hains — Western Refining Ei Paso (without enclosure)
Scott Crouch — RPS Austin (without enclosure)

50 County Road 4980, Bloomfield, New Mewco 87413 « 505 832-4101  www.whr.com



In support of Western’s proposed excavation depth of two feet in the cost estimate for the Final
Closure Plan — North and South Aeration Lagoons, the following description of the North and
South Aeration Lagoons and their operational history is provided. In addition, a summary of
previous remediation conducted in the area and sampling of soils from beneath and adjacent to

the ponds is discussed.

While there are currently three separate cells (South Aeration Lagoon and North Aeration
Lagoon, which is divided into an east and west cell), there were originally two impoundments
occupying the same area known as the South and North Ponds. The initial ponds constructed
in 1974 were earthen pits with bentonite-treated bottoms and were used to store freshwater.
Refinery expansion in 1976 resulted in a change in operations with effluent discharging from the
AP| Separator being directed to the South and North Ponds. Effluent from the API Separator
was discharged to the two ponds until November 1982, when the ponds were taken out of

service to allow for the installation of a high density polyethylene (HDPE) liner.

Prior to installation of the liner, the existing sludge like material that had accumulated in the
bottom of the ponds was removed and the area was overexcavated to remove all visible
impacted soils. Confirmation soil samples were subsequently collected from the beneath the
new liner in October 1985 at the request of EPA and NMED to determine the efficacy of the
removal activities. Documentation of these activities has been previously submitted to the EPA
and NMED; however, additional copies are attached. Attachment A is an excerpt from the 1985
Bloomfield Refining Company’s RCRA Part B Permit Application, which describes the sample
collection process. Attachment B includes a letter addressing EPA’s earlier questions regarding
the sampling activities, maps of the sample collection locations, and copies of the analytical
results. A summary table of the analytical results is included in Attachment B. All of the
phenolic results are non-detect. The chromium results are generally low with values ranging
from 2.3 mg/kg to 27.0 mg/kg. Lead concentrations are similarly low with values ranging from
3.0 mg/kg to 6.0 mg/kg. Of the analyses for benzene, ethylbenzene, toluene, and xylenes,
there is only one sample with detected concentrations of xylenes, which are very low. One
sample collected near the inlet to the South Pond was also analyzed for the entire Skinner List
of organic constituents and all results are non-detect. Based on the initial removal actions and
subsequent confirmation sampling, there does not appear to have been significant
concentrations of constituents remaining in soils beneath the ponds after installation of the initial
HDPE liner system in 1982.
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The initial HDPE liner system installed in 1982 consisted of a composite liner with a 33%
bentonite/soil bottom liner, a French drain system, and a 100 mill HDPE upper liner. To comply
with new RCRA requirements, in the March and April 1994 the Bloomfield Refinery upgraded
and retrofitted the lagoons with an additional set of RCRA double liners and leak
detection/leachate collection system over the liner system that the Bloomfield Refinery installed
in 1982. The new “RCRA” liners included an upper 100-mil liner, geonet leak detection and
collection system, and a 60-mil lower liner. As of April 1994, the lagoons liners, from top to
bottom, include:

a 100-mil HDPE top liner;

a geonet for collecting leaks that drain to a sump equipped with a 6" observation pipe;
a 60-mil HDPE secondary liner;

a composite geotextile/geonet with a 4" observation pipe,;

a cement amended sand that was compacted into a 1.5% slope;

a 100-mil HDPE liner,

a French drain system, which directs any collected fluids to a central sump; and

a 6" layer of soil with 33% bentonite mixed into it.

Since installation of the lower 100-mil HDPE liner and associated French drain system in 1982-
1983, there has never been an accumulation of liquids in the French drain. This indicates that
since the ponds were originally cleaned out in 1982, there is no indication that any fluids have

breached the multiple liner system and migrated beyond to impact either soils or groundwater.

More recently, four monitoring wells (MW-55, MW-56, MW-57, and MW-58) were installed
around the perimeter of the two aeration lagoons. During the well installation, soil samples were
continuously logged and screened for evidence of any impacts. The soil samples were
collected for analysis from the intervals with the greatest potential for impacts based on the
highest readings of organic vapors and visible evidence, and the interval just above saturation.
A cross section is included in Attachment C, which shows the location of two of the wells near
the South Aeration Lagoon. The soil sample intervals are indicated on the cross section and the
analytical results are summarized in Table 1, is also included in Attachment C. Based on field
screening and observations of the soil core from MW-57 a sample was collected from a depth of
4-6 feet below ground level (bgl) to represent worst case conditions. A second sample was
collected from a depth of 15-17 feet bgi to represent conditions just above saturation. As shown
in Table 1, there were several constituents with concentrations that while not particularly high
are above soil-to-groundwater screening levels in the sample collected from 4-6 feet bgl. No

constituents were detected above screening levels in the deeper sample. Of particular



importance, and as shown on the cross section, the impacted soils in the 4-6 foot sample
interval are actually higher to slightly below the operational water level in the adjacent lagoon.
Therefore, the impacts in the 4-6 foot sample could not have come from fluids leaking out of the
adjacent lagoon. Based on field screening evidence recorded on the well completion log for
MW-57, which is included in Attachment C, the potential impacts decreased with depth. If water
had leaked from the lagoon in this area, then one would expect to see greater indications of

potential impacts with depth as you drop below the water level in the lagoon.

A review of the field screening information at MW-58, which is located just west of the South
Lagoon, indicates a similar occurrence. The sample interval with the greatest indication of
potential impacts occurs at a depth of 2-4 feet bgl and is clearly higher in elevation than the
operational water level of the nearby lagoon. Once again, field screening readings decrease

significantly until reaching the depth of saturation where impacted groundwater is encountered.

The two monitoring wells located to the northwest and east of the North Lagoon are numbered
MW-55 and MW-56, respectively. The field screening results for soil samples logged at MW-55
indicate elevated organic vapor readings from a depth of four feet to the depth of saturation (22
feet bgl). The highest readings of organic vapors were recorded just above the depth of
saturation, which is consistent with a source of the groundwater impacts from an up-gradient
location. Site operational information suggests the possibility of other potential nearby sources
for the observed soil impacts near MW-55. At MW-56, field screening information indicated only
slightly elevated organic vapor readings at a depth of 4 — 6 feet bgl and to a lesser extent just
above the depth of saturation (19 feet bgl). The analytical resuits for soil samples collected from
these intervals are presented in Table 1 and none of the results exceed the soil screening

levels.

The impacted groundwater that is present in the four new monitoring wells is part of a larger
plume that extends up-gradient from the aeration lagoons. The fact that the plume extends up-
gradient means that a source must be located up-gradient of the lagoons. In addition, separate
phase hydrocarbon has been measured in wells near the lagoons but separate phase
hydracarbon is not present in the lagoons. The API Separator, which was installed before
wastewater was ever discharged to the original North and South Ponds and is in continuous
operation, prevents separate phase hydrocarbon from reaching the lagoons. The separate
phase hydrocarbon present in nearby wells was not sourced from the original ponds or the

aeration lagoons. Based on the historical and more recent soil sampling beneath and adjacent
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to the lagoons and the lack of any fluids accumulating in the French drain system, it appears

likely the lagoons have not contributed to the observed groundwater impacts.

Regardless of the multiple lines of evidence presented above indicating soils beneath the
lagoons may not require remediation, Western’s cost estimate conservatively includes a soil
excavation depth of two feet across the entire bottom of the area covered by the North and
South Aeration Lagoons. As shown on the cross section in Attachment C, the final excavation
depth after removing two feet of soils from beneath the lagoons would be less than five feet
above the water table. Given the presence of other sources of groundwater contamination,

there is no benefit from excavating below the top of the capillary fringe.



Attachment A

Bloomfield Refining Company RCRA Part B Permit
Application Excerpt



handle such material es hazardous waste. BRC shall also comply with 40 CFR
262.11 and the equivalent New Mexico regulations -at HWMR~-2, and other

requirements when and where applicable.

API Wastewatér Ponds

Although all visible. contaminated soll was removed from the API[ waste-
water ponds when the pond liners were installed, EPA and MNMEID expressed
concern that some residual contaminaton remained. Therefore, the subsur-
face soils beneath the pond liners were 'tested for residual contamination
during the week of October 14, 1985, after the removal of all hazardous
waste from the ponds. Appendix A includes a closure certification by the
sampler, a registered professional engineer. These materials were handled

as hazardous wastes.

A total of 12 samples were collected by penetrating the liner at six
approximately equally spaced locations in each pond and collecting two
samples in each location with a clean split-spoon sampler. Sampling  site
locations are shown on Figures 2 and 3. The pond liner was penetrated for
sampling purposes by cutting a clean hole of sufficient size to admit the
split-spoon sampler. Following the collection of samples, the liner was
repaired with a high-density polyethylene patch, joined to the existing
liner with a hot (approximately 460°F) polyethylene resin weld. The sam-
pling and liner repair was not conducted under wet conditions or inclement
weather which could affect the integrity of the analytical results or weld.
Each split-spoon sampler was cleaned prior to sampling with a detergent
wash, followed by a distilled water rinse, acetone wash, and final dis-
tiled water rinse. The two samples in each location were collected at
depths of 0-6 inches and 6-12 inches, respectively. Three samples were
composited at each depth from pairs of the closest adjacent grab samples.
The six total composite samples in each pond (three at each depth) were
analyzed for the indicator parameters benzene, toluene, xylene, phenols,
total lead, and total chromium. The analytical results for these parame-
ters are included in Appendix B. Although small concentrations of xylenes
were detected in a single composite sample in the south AP! pond, none of
these data indicate significant residual BTX or phenolic contamination

beneath the pond liners.

DTGQ.29



Attachment B

Historic Soil Sampling Information
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AYTORNEYS AND COUNSELCGRS

1500 DIAMOND SHAMRQCK YTOWER
DALLAS, TEXAS 75201

WRITER'S DIRECT Diar NUMEBER

(214) 979-4569

June 4,

L. Turner, Esg.
nt Regional Counsel

InterFirst\Two Building
1201 Elm Stheget
Dallas, Texa 75270

Re:

21627924500

TELECOPIER 212 979 4557
CABLE: GARWYN
TELEX 73 .0107

1986

Bloomfield Refining Company
RCRA Docket No. VI~

S501~H;

Congent Agreement and Final Order

Dear Jim:

On May 20, 1986, I received your letter dated May 192, 1986
which requested certain information on sampling results

submitted to you and the New
Division (NMEID} on February
status report on performance
{including subparagraphs) of
purpose of this letter is to

In connection with your
results, I am submitting the

Mexico Environmental Improvement
13, 198B6. %You also reguested a

items in paragraphs 1 through 3

the above-referenced order. The
respond to both reguests.

questions about the sampling
attached letter from Mr. James E.

Rumbc of Bngineering-Science, the Company®'s technical

consultant.
your information reguest.

This letter responds to all five items listed in

I now turn to the requested status report, based on

information provided to me by the Company.

Our response focuses

on those items which contemplate affirmative performance on the

part of the Respondent,

Paragraph 1

The civil penalty of $5,

700 has been paid,



James L. Turner, Esd.
June 4, 1986

Page 2

Paraqraph 2C

The API separator was thoroughly cleaned in November
1985. The material removed was handled and manifested as a
hazardous waste. It was transported to U.S. Pollution Control,
inc.'s Grassy Mountain facility near Clive, Utah., On May 23,
1986, the sludge level was 0.5 feet,

Paragraph 2D

The prescribed documentation is available at the facility.

Paragraph Z2E

Spent caustic is removed from the existing spent caustic
tank in less than 90 days, and the standards established under
40 C.F.R. 262.34, and its New Mexico equivalent are being
observed. However, an entirely new spent caustic tank system
has been installed to further comply with the repair and
maintenance obligations of this paragraph. t includes a
substantial concrete slab, containment dike, and new piping to
insure that no discharge of caustic can occur. This system is
scheduled to be operational by June 13, 1986. The existing
system will then be closed in accordance with 40 C.F.R.

§ 265,197 and its New Mexico eqguivalent.

Paragraph 2F

All of the material removed from the SOWP and NOWP in
October 1985 was properly handled as a hazardous waste. The
required engineering certification of removal will be submitted
in conjunction withb the final closure plan.

Paragraph 3

The activities specified in "A Sampling and Closure
Proposal for the API Wastewater Ponds, Landfill, and Landfill
Pond at the Bloomfield Refinery," attached to the above-
referenced order as Exhibit B, have been completed. 1In
accordance with the order, the Company submitted a closure plan
and proof of financial responsibility on November 22, 1%985. On
February 13, 1986, the Company provided to EPA and NMEID copies
of analytical results and analysis, as contemplated in Exhibit
B and to supplement the November 22, 1985 closure plan.
Following consultation with NMEID on the plan now before that
agency, the Company expects to finalize the closure plan and
move fForward, as appropriate, on implementation.
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James L. Turnet, ESg.
June 4, 1986
Page 3

If youw have any gquestions or would like additional
information, please contact me at your convenience.

Sincerely

JPG:ta
87118

Enclosures

cc: Ms. Denise Fort
Mr. Jack Ellvinger



James L. Turner, Esqg.
June 4, 1986
Page 5

bce: Mr. Harry F. Mason
Mr. Chris Hawley



ENGINEERING-SCIENCE

2801 NORTH INTERREGIONAL = AUSTIN. TEXAS 78722 « 512/477-8801

CABLE ADDRESS: ENGINBG
TELEX: 77-6442

June 2, 1986

Mr. James L. Turner
Assistant Regional Counsel
U4.5. EPA, Region VI
Interfirst Two Building
1201 Elm Street

palias, TX 75270

Rz: Bloomfiald Refining Company, Inc.
Gary Refining Corp.
RCRA Docket No. VI-501-H; Consent Agreement and Final Order

Dear Mr. Turner:

Submitted herewith is a response to your letter dated 19 May 1986 to
Joe Guida. The subject of your lefter was the results obtained from a
sampling effort performed by ES personnel at the Bloomfield Refinery pur-
suant to meeting mutually agreed on stipulations of the consent agreement.
You noted concerns expressed by the NMEID director about the validity of
sampling results and submitted a 1ist of five requests for additional data
which has been reproduced herz for cenvenience:

{1} A list of the detection limits set for samples 51469-01 through 29,
"inorganic Parameters for Phenolics.”

(2} A description of the protocol used to conduct sample analysis in atl
samples.

(3) A comprehensive description of the QA/QC for obtaining all samples and
conducting the laboratory analysis of them,

{4) An explanation of how the detection limits were established for the
“Skinner Base/Neutral Organics” and why these fluctuate from 400 to
4,000 ug/kg in some cases.

(5) A facility map detail of the landfill, landfill pond, and north and
south API pond areas, showing all sample locatiens,

The field sampling effort was designed, planned, and executed care-
fully to provide representative samples from the areas of interest. The
laboratory employed on the project performed state-of-the-art analyses of
the samples and reported results in report form. Any "absence of compounds
that would normally be present at a refinery” is likely to represent a lack

OFFICES IN PRINCIPAL CITIES



SHMGUHNEERINMG SCIENCE

Mr. James L. Turner
Page Two
June 2, 1986

of compounds in the material that was sampled rather than deficient sam-
pling or laboratory technigue.

A revised report submitted by the contract Taboratory is included in
this submittal and should adequately address the first two requests for
information. Pages 7 and 8 of the report should satisfy request number 1.
The analytical methodology section (pages 18-20) should satisfy request
number 2.

QA/GQC procedures for the sampiing effort were followed for both the
local sampling sites and sampling equipment. Transport of samples to the
laboratory was made in a timely and secure manner. In the case of the API
ponds, the sampling locations within each pond were first cieaned with a
series of washes consisting of (in chronological order) alconox spap solu-
tjon, deionized water, methanol, and deionized water., Clean sampling
equipment was utilized to extract and store samples. After each sample
collection in all sampling areas, equipment was washed thoroughly using the
same series of washes mentioned above. Samplies wera placed in the appro-
priate containers and individually enclosed in Zip-loc bags and stored
in ice in a cooler. The cooler was sent to the contract laboratory via
Federal Express utilizing standard chain-of-custody procedures.

Quality control measures utilized by the laboratory have been enumer-
ated in previously submitted information but have been reiterated here for
completeness:

"A method blank was analyzed daily to determine any inter-
ferences in the system. Four samples were spiked with known
amounts of the targeted compounds to determine the percent recaov-
ery. One of the samples was run in duplicate. All the results
of the above were satisfactory.

In addition to the above controls, all standards, samples,
and blanks were analyzed with an internal standard present to
ensure consistency in the system."

With regard to request number 4, detection limits are obviously based
on a laboratory's ability to detect concentrations of a substance of in-
terest using a selected laboratory technique. Some compounds are harder to
detect tham others due to the compound's inherent characteristics (e.g.,
molecular weight, polarity) and the relative degree to which other come
pounds interfere with interpretation of results (in the case of GL/MS).
For example, in the Tlaboratory report submitted for BRC, the detection
Timit for benzidine is listed to be 4,000 ug/kg compared with anthracene
having a detection 1imit of 400 ug/kg. In this example, benzidine is
harder to detect than anthracene, and the detection 1imit for benzidine is
therefore higher than the detection Vimit for anthracene. It should also
be noted that the detection 1imits utilized for analysis are typical of the
analytical methods specified and are comparable to the analytical detection
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Mr. James L. Turner
Page Three
June 2, 1986

limits for the same and similar compounds in soils analyzed under EPA's
Contract Laboratory Program.

Figures 1 through 4 depict a facility map with details of sampling
areas as sclicited in request number 5. The specific sampling sites within
the landfill area were not defined, however, due to the lack of a specific
area with which to reference the sample locations. During the sampling
effort, the area of the landfill observed to be contaminated was irregu~
larly shaped and inconsistent in areal extent with the land area depicted
on eartier facility plans. For this reason, that portion of the landfill
area appearing to have some contamination was selected for sampling and
divided into quadrants, The midpoint of each quadrant (selected by eye)
was then sampled. Distances between sampling sites were measured with a
tape and ranged from 25 to 6% feet. An approximation of the sampling area
within the Tandfill has been shown on Figure 1.

] trust that the above information is sufficient to answer any ques-
tions you may have. If you have any additional questions, please do not
hesitate to call.

Sipcerely,

E Sontip—

James £. Rumbo,\P.E.
Project Engineer

Enclosures

dg
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Rocky Mountain Analytical Laboraton

REPORT OF ANALYTICAL RESULTS
FOR

ENGINEERING SCIENCE
BLOOMFIELD REFINING COMPANY

Prepared By:

Rocky Mountein Analytical Laboratory
5530 Marshall Sireet
Arvada, CQ 30084

Moy 28, 1988



Rocky Mountain Analytical Laboraton

I. INTRODUCTION

On October 19, 1985 Rocky Mountain Analvtical Laboratory received
29 goil samples from Bloomfield Refining Company, collected by

Engineering Science. The analyses performed on these samples have been

eatégorized as follows:
o} Analyses for Appendix VIII organic constituents, and
o Analyses for selected constituents and phenolies.

Appendizx VIII Constituents

The ansalytical parameters selected were based on recent
communication with EPA concerning RCRA monitoring requirements for
petroleum companies. The parameters selected were based on a subset of
Appendix VIII hazardous constituents commonly referred to as the "Skinner"
list. Communications from EPA in late 1984 contained varipus versions of
this list. During this time RMAL, under contract to the American
Petroleum Institute, performed several studies evaluating anslytical
methods proposed fer measuring the constituents in these various lists.
Due in part to efforts by RMAL and others, the EPA in early 1985 revised
this list. The documents which were used by RMAL in defining the
analytical parameters are listed in a bibliography &t the end of this
report. This list, as revised, contains 48 organic compounds and is
presented in Table 1. The organic compounds are further subdivided into

volatile and semivolatile (extractable} compounds.

Additional Tests

In addition to the tests for the full "Skinner” list, some samples were
analyzed only for n specific subset of this list. The subset was benzene,

toluene, xylene, leed, ehromium and toial phenolies.

All samples wers shipped by air freight to RMAL's Denver, Colorado
laboratory. Each sample was assigned a unigque RMAL sample number as
shown in the enclosed Sample Desecription Information sheet. These sample
numbers were used throughout the projeet to irack and conirol the
analytieal work and are used in this document for reporting the results

from eseh analyses.
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Rocky Mountain Analytical l.aboratory

SAMPLE DESCRIPTION INFORMATION

for

Engineering Science - Bloomfield Refining Company

RMA SBample No. Sample Description Samiple Type Date Sampled Date Received
51469-01 L1 & L2, 0-8" Soil 10/16/85 10/19/85
Quedrant #1 - Landfill '
5146902 L3 & L4, 6-12" Soil 10/16/85 10/19/85
Quadrant #1 - Landfill
51468-03 L5 & 1.8, 0-6" Soil 10/16/85 10/19/85
Quadrant #2 - Landfill
51469-04 L7 & L8, g-12¢ Sail 10/16/85 10/19/85
Quadrant #2 - Landfill
5146905 L9 & L18, 0-8" Boil 10/16/85 10/19/85
Quadrant #3 ~ Landfill
51469-06 Lit & L12, 6-12" Soil 10/16/85 10/18/85
Quadrant #3 - Landfill
51469-07 L13 & L14, 0-6" Soil 10/16/85 10/18/85
Quadrant #4 - Landfill
51469-08 115 & L16, 6-12" Soil 10/16/85 10/18/85
Quadrant #4 - Landfill
51469~09 LP1 & LE2, 0-6% Soil 10/16/85 10/19/85
Points 1 & 2 @ Landfill Pond
5146910 LP3 & LP4, 6~12" Sail 10/18/85 10/19/85
Points 1 & 2 @ Landflill Pond
51489-11 LP§ & LP6, 0-6" Soil 10/18/85 16/19/85
Points 3 & 4 @ Landfill Pond
51469-12 LP7 & LP8, 6-12" Boil 10/16/85 10/19/85
Points 3 & 4 @ Landfill Pond
51489-13 LP9 & LP10, 0-8" Soil 10/16/85 10/19/85
Points 5 & 6 @ Landfill Pond
51469-14 LP11 & LP12, 6-12% Soil 10/16/85 10/19/85
Points 5 & 6 @ Landfill Pond
51469-15 LP13 & LP14, 0-6" Soil 10/16/85 10/18/85
8. Evaporation Pond - Landfill Pond
51468-16 MS1 & MS2, Mystery Sample Soil 10/18/85 10/19/85
51469-17 APS1 & APSZ, D-6" Soil 14/15/85 18/19/85
NE & SE of Seouth API Pond
51469-18 APS3 & APS4, 6-127 Soil 10/15/85 16/18/85
NE & SE of South API Pond
51469-19 APS5 & APBE, 0-8" Soil 10/15/85 10/18/85
N & 8 of South AP] Pond
51469-20 APST & APBS, 8-12" Soil 18/15/85 16/19/85

N & B of South API Pond
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Rocky Mountain Analyticel Laboratory

SAMPLE DESCRIPTION INFORMATION

for

Engineering Science - Bloomfield Refining Company

Date Sampled

{Continued)
RMA Sample No. Sample Description Sample Type
51469-21 APSY & APS10, b-6" Soil
NW & 8SW of Bouth API Pond
51469-22 APS11 & APS1Z, 6-12" Soil
NW & SW of South API Pond
51469-23 APB1g, 06" Soil
SE near influent 8. API Pond
51468-24 APN1 & APN2Z, D-G" Boil
NE & SE of North APl Pond
51469-25 APNI & APN4, 6-12" Soil
NE & SE of North API Pond
51469-26 APNS5 & APNBS, 0-6" Soil
N & S of North API Pond
51469-27 APNT & APNB, 6-12% Soil
N & S of North API Pond
5146528 APNY & APN1D, O-8" Boil
NW & SW of North API Pond
51469-29 APN11 & APN12, 6-127 Soil

May 28, 19886

NW & SW of North API Pond

10/15/85
10/15/85
10/15/85
10/15/85
10/15/85
10/15/85
10/15/85
10/15/85

10/15/85

Date Received

10/19/85
10/19/85
10/19/85
10/18/85
10/19/85
10/128/85
10/19/85
10/19/85

10/19/85
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Rocky Mountain Analytical Laboratory

TABLE 1. APPENDIX VIl HAZARDOUS CONSTITUENT SUBSET

Volatile Organies

Bengzena
Carbon Disulfide -
Chlerobenzene
Chlorsform
1,2-Dibromoethane
1,2-Dichloroethane
1,4-Dioxane
Methyl ethyl ketone
Styrene
Ethyl Benzene
Taluene
Xvienes
Xvylenes, m
Xylenes, o & p

Base/Neutral Organies

s

Anthracene
Benz(a)anthracene
Benzo{b)flucranthene
Benzo(j}fluoranthene
Benzo{i){luoranthene

Benzo(a)pyrene

Bis(2-ethylhexyl)phthalate

Butyl benzyl phthalate
Chrysene
Dibenz{a,h}acridine
Dibenz{a,h)anthracene
Di-n-butyl phthalate

*"Petitions to Delist Hazardous Wastes, A Guidanee Manual," EPA/530-8W-85-003, April,

1985.

FOR PETROLEUM REFINERY STUDIES*

Base/Neutral QOrganies (Cont.)

Diehlorobenzenes
o-Dichlorcbenzene
m-Dichiorobanzene
p-~Diehlorobenzene

Diethyl phthalnte

7,12-Dimethylbenz{a)anthracene

Dimethyl phthalate

Di-n-octyl phthalate

Fluoranthene

Indene

Methyl chrysene

I-Methylnaphthalene

Naphthaiene

Phenanthrene

Pyrens

Pyridine

Quinoline

Acid Organics

Benzenethiol
Cresols

o-Cresol

p&m-Cresol
2,4~Dimethylphenol
2,4-Dinitrophanol
4-Nitrophenol
Phenol
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Rocky Mountain Analytical Laboratory

I. RESULTS

The mnalyticsl rasults are presented in the data tables in this section. The data are

organized into the tables deseribed below:
o) Phenolies,
o Total Chromium and Lead,
0 Skinner Volatile Organics,
) Skinner Base/Neutral Organies,
o Skinner Acid Organies, and
Q Volatile Aromatics.

For each of the parameters in the phenolies and the metsls tables, the result and
detection limit is present for each sample. The term ND is used to indicate the
perameter was not detected at the deteetion limit shown.

" The term BDL {Below Detection Limit) is used in the skinner organic results tables
to indieate that the compound is not pregent at the detection limit shown. The detection
limits for the Appendix VIl organic compounds were obtained from a study of the
analytieal methods performed by RMAL under econiract to the American Petroleum
Institute (API)I. Analytical standards sre not available for three compounds. These
compounds eannét be measured; they have been listed in the results tables and have been
footnoted to show that standards were not available,

As explained in more deteil in the analytieal methodology section, the samples
were sereened prior to anelysis in order to optimize the detection limit for each sample
and minimige instrumental problems essociated with analyzing samples containing

1"Reeouery and Detection Limits of Organie Compounds in Petroleum Refinery Wastes”,
Januery 25, 1985. '
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relatively high concentrations. This process resulted in high dilutions for several samples
containing high eoncentrations of the target compounds. For these samples, the
detection limits for ecompounds not detected are proportionately high. Also, the
compeunds which were rep;)rted close to {less than two times) the detection limits may
be suspect.



PHENOLICS

Parameter

Phenolics

Parameter

Phenolics

Parameter

Phenclics

Parametler

Phenolices

Parameter

Phenolies

Parameter

Phenelies

ND = Not detscted,

Units

mg/ke

Units

mg/kg

Units

meg/kg

Units

mg/kg

Units

mg/kg

Units

mg/kg

ANALYTICAL RESULTS

Engineering Science ~ Blogmlield Refining Company

for

51469-01

ND .0

51465-45

ND (0.1)

51469-09

ND 8.1}

51469-13

ND (6.1}

5I469-17

ND {6.1)

51469-21
ND (0.1}

ND

ND

ND

ND

ND

ND

§1469-02

(0.1}

51469-06

0.1

§51469-10

(0.3

61459-14

(6.1)

51469-1§

(6.1}

{0.1)

Rochky Mountain Analytical Labo%aiory

 51469-03

ND {0.1)

ND {0.1)

51469-11

ND {0.1)

$1468-15

ND 0.1}

51469-19

ND (0.1}

51469-33

ND {6.1)

51469-04

ND (0.0

51469-08

ND (0.1)

51459-12

ND (0.1)

51469-16

ND {0.1)

51469-20
ND {0.1)

53469-24

ND (6.1)



PHENOLICS {Continued)

Parameter

Phenolles

Parameter

Phenolies

ND = Not detected.

Units

mg/kg

Units

mg/kg

ANALYTICAL RESULTS

for

Engineering. Science ~ Bloomfield Refining Compsany

ND

ND

51468-%5

(0.1}

51469-29

{0.3)

ND

51469-Z6

{0.1)

ND

Hocky Meountain Analytical Labovalory

§1469-27

(¢.1)

ND

51469-28

{6.1)



Roclky Mountain Analytical Laboratory
ANALTTICAL RESULTS

for

Engineering Science - Bloomfield Refining Company

CHROMIUN AND LEAD

Parameler
Chromium
Lead
Parameter
Chroimium
L‘Eﬂ.d
Parameter
Chromium
Lead
Parameter
Chromiun
Lead
Parameter

Chromium
Lead

Detection limits in parentheses.

Units

mg/kg
mg/kg
Units
mg/keg
mg/kg
Uniis
mg/kg
mg/kg
Units
me/kg
mg/kg
Units

mg/kg
mg/kg

51469-01

11 (0.5)
10 {2.5)
51469-058

7.8 {0.5)
7.6 (2.5}
$1469-09
8.2 {0.5)
9.0 {2.5)
§1469-13
8.0 {0.5)
12 (2.5)
§1468-17

4.4 {0.5)
5 (2.5}

51469-02
B.9 (0.5
9.8 (2.5

51469-06
7.4 (0.5)
7.0 (2.5

51469-10
8.1  (0.5)
8.5  {2.5)

51469-14
7.8 (0.5

13 {2.5)

51469-18
5.3 {6.5)
5 {2.5)

51469-03
9.9 (0.5)
9.0 (2.5)

51469-07
9.1 (6.5}
8.2 (2.5}

51469-11
7.8 (0.5}
8.9 (2.5)

51469-15
2.3 {0.5)
4 (2.5}

51469-19%
5.5 (0.5}
5 {2.5)

51469-04
7.6 {G.5)
6.7 {2.5)
51469-08
7.8 {0.5)
7.7 (2.5}
51469-12

19 {0.5)
12 {2.5)
51469-186
2.4 {0.5)
4 (2.5)
514698-20

14 {0.5)
4 {2.5}



CHROMIUM AND LEAD (Cont.)

Parameter

Chromium
Lead

Porameter

Chromium
Lead
Parameter

Chiromium
Lead

Detection limits in parentheses.

Units
mg/kg
mg/kg
Units
mg/kg
mg/ke
Units

mglke
me/kg

ANALYTICAL RESULTS

Engineering Seience - Bloomfleld Reflning Company

51469-21
8.8  (0.5)
5.1 (2.5)

5146925
3.2 (0.5)
3 (2.5)

51469-29
12 {0.5)
4 (2.5)

a7
5‘9

51469-22

(0.5)
(2.5)

§51469~26

Rocky Mountain Analytical Laboratory

5146923
4,9 (0.5}
6.0 (2.5}

51469-27
2.3 {0.5)
3 (2.5}

51469-24
7.8 {0.5)
4 (2.5}

51469-28
2.9 (0.5)
3 (2.5)

o



Rocky Mountain Analytical Laboratery
ANALYTICAL RESULTS

for

Lngineering Science ~ Bleomfield Refining Company

YOLATILE AROMATICS - GC/PID

Farameter Units £1469-01 51469-02 51469-03 51468-04
Benzene ug/kg ND 0.5 ND (0.8} ND {0.5) ND {0.5)
Ethylbenzene ug/kg ND (1.0} ND {L.0) ND {1.0) NIy (1.0)
Toluane ug/ke ND (1.0) ND (1.0} ND = (1.5} ND (1.0)
Xylene, m ug/kg ND (1.0) ND (1.0) ND (1.0) ND (1.0
Kylenes, o & p ug/kg ND (2.0} ND (2.0} ND 2.0} - ND (2.0
Parameter Units 51469-05 51469-08 51469-37 51469-08
Henzene kg ND {0.5) ND (0.5} ND {0.5) ND {(0.5)
Ethylbenzene ug/kg ND (1.0} ND (1.0 ND (1.0} ND (1.0)
Toluene ug/kg ND (1.0) ND (1.0} ND (1.0) ND (1.0)
Kylene, m ug/kg ND (1.0} ND (1.0} ND (1.0 ND (1.0}
Xylenes, o & p ug/kg ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Parameter Units 51469-08 514685-10 51469-11 51463-12
Benzene ug/kg ND {0.5) ND (0.5) ND (0.5) ND {0.5)
Ethyibenzene ug/kg ND (1.0} ND (1.6} ND {1.0} ND {1.0)
Toluene ug/kg . ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Xylene, m vg/kg ND {1.9) ND (1.0} ND (1.9} ND {1.0)
Xylenes, o & D ug/kg ND (2.0} ND 2.0 KD (2.0} ND (2.0)
Parameter Units 51469-13 51468-14 51469-15 $51469-186
Benzene ug/kg 1.3 0.5) ND {0.5) ND 6.5) ND (0.5)
Ethylbenzene ug/kg ND {1.0) ND {1.0) ND (1.0} ND (1.0)
Toluene ug/kg ND {1.0) ND {1.0) ND (1.0} ND (1.0}
Xylene, m ug [kg ND (1.0} ND {1.0) ND {1.0} ND (3.0)
Xylenes, o & p ug/kg ND (2.0) ND {2.9) ND (2.6) ND (2.8)
ND = Not detected. Detection limiis in parentheses.

ii



Rocky Mountain Analylical Laboratory
ANALYTICAL RESULTS

for

Engineering Sclence - Bloomfield Refining Company

{Continued)

VOLATILE AROMATICS - GC/PID

Paramefer Units $1469-17 51469-138 51469-19 51469-20
Benzene ug fkg ND {0.5) ND {0.5) ND (0.5} ND {0.5)
Eihylbenzene ug/lkg ND {1.8) ND (1.0} ND (1.0 ND (1.3
Toluene vg/ig ND {1.0) ND {1.0) ND (1.0} ND {1.0)
Kylene, m ug kg 5.3 {1.9) ND (3.0 ND (4.0) . ND (2.0)
Xylenes, 0 & p ug/kg 2.1 (2.0) ND (3.0) ND (2.0} ND (4.0)
Parameter Units 514689-21 §1469-22 51465-23 51469-24
Benzene ug/kg ND {0.5) ND (1.0} ND (1.0} ND (1.0)
Einhylbenzene ug/kg ND (1.0} ND 4.0 ND (1.0} ND (1.0)
Toluene ug/ke ND {1.0) ND {1.0) ND (2.0} ND £1.0)
Kylene; m ug/kg ND {1.1) ND (25) ND (1.0} ND {1.0)
Xylenes; 0 & p ug/hg ND {4.0) HD (25) ND (2.0) ND (2.0)
Parsmeter Units §1469-25 51469-28 51468-27 51469-28
Benzene ug/kg ND {0.5) ND {0.5) ND (0.5} ND {0.5)
Ethylbenzene ug/ke WD (1.0} ND {1.0} ND (1.0) ND (1.0)
Toluene ug/kg ND (1.0) ND {1.6) ND (1.0) ND (1.0)
Xylene, m ug/kg ND (1.3 ND {1.8) ND (1.0} ND 1.6y
Zylenes, o & p ug/kg ND (2.0} ND {2.0) ND (2.0) ND (2.0)
Parameter Units 51469-29

Benzene . ug/kg ND (0.5)

Ethylbenzene ug/kg ND (1.0}

Teluene ug/ke ND a.m

Xylene, m ug/kg ND (1.0}

Xylenes; o & p ug/ke ND (2.0)

ND = Not detected. Detection limiis in parentheses. *Analyses inconiplete.

PN

g
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Engineering Science - Bloom{ield Refining Company

ANALYTICAL RESULTS

for

PERCENT MOISTURE

Semple Number

Percent Moisture

51469-01
51469-02
51469-03
§51468-04
51488-05
51469-06
51469-07
31469-08
51468-09
51469-10
51489-11
51468-12
51469-13
51469-14 .
51469-15

4%
5%
4%
3%
3%
3%
6%
456
23%
14%
18%
13%
22%
14%
28%

13

Sample Number

Percent Moisture

51468-18
31469-17
§1469-18
51469-19
51469-20
51469-21
51469-22
51468-23
51469-24
51469-28
51469-126
51469-27
514689-28
51485-29

4%
9%

18%

10%
8%
6%
6%
8%
5%
8%
1%

4%
49



SKINNER VOLATILE ORGANICS, SOIL

ANALYTICAL RESULTS

for

Engineering Science - Bloomfleld Refining Company

Parametier Units 51469-15 51469-16
Agroiein ug/kg BDL (38) BDL {38}
Acrylonitrile™ ug/kg - - - -
Benzene ug/kg BDL 5) BDL (%)
Carbon disuifide ug/keg BDL ) BDL {5)
Carbon tetrachloride ugfke BDL {5) BDL (5)
Chlorobenzene ug/kg BDL 5) BDL (3}
Chioromethane ug/ke BDL {10) BDL (10}
1,% Dibromoethane ug/ke BDL 20 BDL {20}
Chloroform ug/ke BDL )] BDL {5)
Dichloromethane ug/kg BDL (1)) BDL {18}
l-Dichloroethane ug/keg BDL {5) BDL (5)
1,2-Dichloroethane ug/kg BDL {5) BDL {§)
1,1-Dichioroethylene ug/keg  BDL {5} BDL (5)
Dichloropropane uglkg BDL )] BDI, {5)
Methyl eihvi ketone uglkg BDL {10) 53 {i®)
Btyrene vg/kg BDL (5 BDL {5}
1,1,2,%-Tetrachloroethane ug/kg BDL {5) BDL {5}
Tetrachloroethylene ug/kg BDL (5) BDL {5)
Toluene uvglkg BDL {8) BDL {5)
1,2~trans-Dichloroethylene ug/kg BDL {5) BDL {5}
1,1,1-Trichloroethene ug/kg BDL {5} BDL {3
1,1,2-Trichlorpsthane ug/kg BDL {5) BDL {5}
Trichioroethylene ug/kg BDL (5) BDL {5)
BDL = Below detection limit. Detection iimits in parentheses,

*Not consistantly recovered using Method 8240,

BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

5146923

(30}

{5)
()
(5)
(5)
(10)
(20)
(5)
{(1m
(5)
(5)
(5
(5)
(10
(5)
(5)
(8)
(5)
(5}
(5)
{5)
(5)

Hocky Mountain Analylical Labaralory

0,

f
e



SEKINNER BASE/NEUTRAL ORGANICS, SCILS

Parameter

Anthracene

Bengzidine
Benz{c)aeridine®*
Benzo{ajanthracene
Benzo(a)pyrene

Benzo {b) fiueranthene
Benzo (k) fluoranthene

Bis {Z-chloroethylethar
Bis (2-chloroisopropyliethar
Bis {(Z-ethylhexyphthalate
Butyi benzyl phthalate
Z-Chlorenaphthalene
Chrysene
Dibenz(s,hlacridine**
Dibenz(a,jacridine
7,12-DimethylBenz{alanthrecene
Dibenz(s,h} anthracene

7H Dibenzole,glearbazole
1,2-Dichlorobenzene
1,3-Dichicrobenzense
1,4-Dichiorobenzene
Diethyl phthalate
Dimethyl phthalste
Di-n-butyl phthalate
2,4~Dinitrotoluene
Z,6-Dinitrotoluene
Di-n-octyl phthalate
1,2-Diphenylhydrazine®
Fluoranthene

BDL = Below detection limit.

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
vg/kg
ug/ke
uglkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ANALYTICAL RESUGLTS

for

Engineering Sclence - Bloom{ield Refining Company

BDL
BDL

BDL
BDL
BDL
BDL
BDL
BBL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDIL
BDL
BDL
BDL

-BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL

51469-15

(400)
(4080)

(400)
(408)
(400)
(a00)
(400)
(409)
(408)
{400)
(400)
(400)

(450)
{400}
(4£00)
(409)
{408)
(400)
(400)
(400)
(460)
(400)
(400}
400}
(400)
(400}
(400}

Deteection limits in parentheses.

BDL
BDL

BDL
BDL
BBL
BDL
BDL
BDL
BBL
BDL
BDL
BDL

BDY,
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

51468-16

{400)
{4000}

(400)
{4om
(400)
(400
(400)
{400)
(400)
(400)
(400)
(400)

{400)
{400)
{400)
(400)
(409)
(400)
{409)
(400)
{400)
(400)
(400}
(400)
(400)
(409)

(400)

*Measured as szobenzene.

**Not consistantly recovered using Method 8278, or no analytical standard available.

15

BDL
BDL

BDL
BDL
BDL
BDL
BDIL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BPL

Rocky Nouniain Analytical Laboralory

51469-23

(400)
(4000}

(400)
(400)
(400
(a0m
{400}
(400}
{400)
(400)
{400)
(400}

(400)
(400)
(400)
(100)
(460)
(400)
(400)
(400)
(400)
(400}
(400)
(400)
{400)
(400)
(400)



ANALYTICAL RESULTS

far

Engineering Science - Bloomfield Refining Company

SKINNER BASE/NEUTRAL ORGANICS, SOIL.{Cent.}

Parameter

indene
Indeno(3,%2,3~cdlpyrene
Methyl Benz{e)phenanthrene
3-Methylcholanthrene
Methyl Chrysene**
Naphthalens

Nitrobenzene
n-Nitrosodiethyiamine
5-Nitroacenapthene
Quinoline

Phenanthrene

Pyrene
1,2,4-Trichlorobenzene
Trimethyl Benz{s)anthracene

SEINNER ACID ORGANICS
Parameter

%2-Chiorophenol
o~Cresol

m/p-Cresol
%,4-Dimethylphenot
4,6-Dinitre-o-phenoi
Z,4-Dinitrophenol
Z-Nitrophenol
4-Nitrophenol
p-Chioro-m-cresol
FPentachloropheno!l
Phenol
2,4,8-Trichlorcphenocl

85DL = Below detection limit.

Uniis

ug/kg
ug/kg
ug/kg
ug/ke
ug/kg
ug/kg
ug/ke
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

ug/kg
ug/kg
ug/kg
ug /i
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug kg

Detection 1imits in parentheses,

BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BBIi.
BDL
BbhL

51469-15

(4080)
{(400)
(400}
(400)

(400)
(400)
{400)
(480)
(400)
(400)
(400)
(400)
(460}

51469-15

{400)
(300}
(400)
{400}
(2000)
{4000)
(400)
(800)
{400}
(aeo0)
{400)
£400)

BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
8DL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL

51469-16

(400)
(400)
(400)
(400)

(400)
(400}
(400)
(400)
(400}
{400)
(409)
(409)
(400)

51469-16

(400)
(400)
(4003
(400}
{(2000)
(4608)
(400)
(800}
{400)
{400)
{460}
(400}

"*Not consistantly recovered using Method 8270, or no analytical standard available.

BDL
BDL
BBL
BDL

BOL
BOL
B L
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

- Rocky Mountain Analytical Laboratory

51469-23

{(400)
(400)
{(400)
{(400)

(400)
(400)
(400)
(490)
(400)
(400
(400)
(400)
{400)

51469-23

(400)
{400)
{400)
{400)
(2000)
(1000)
(400)
(800)
{400}
(400)
(400)
4o



Rocky Mounlain Analylical Laboratory

M. ANALYTICAL METHODOLOGY

The methods for the metals and organic compounds were derived from three
sources of EPA methods,” 1) the methods promulgeted in 40 CFR 138 for priority
pollutanits, 2) the methods published in SW-846 and 3) methods developed by the ERA-
EMSL/LV for Superfund investigations, as well as seversl documents published by the
EPA and RMAL in 1984 and 1985. These methods all use the same generic technology as

sumimarized below:

0 Metals, acid digestion fellowed by analysis by ICP supported by graphite
furngce A4,

D Volatile Organies, purge and trap GC/MS, and

0 Semivolatile (base/neutral and acid) organics, solvent extraction followed by

capillary eclumn GC/MS.

The EPA (40 CFR 136, SW-B46 and Superfund) methods were, 1o a large degree,
developed and validated to defermine the priority pollutants in s broad speetrum of
environmental samples. Between October 1983 and July 1985 the EPA released three
methods manuels and a "Guidance Manual" which were compendiums of modified SW-846
methods specifically adapted for the analysis of Appendix VIiIl constituenis in petroleum
refir;ing wastes (not water samplesb). The most useful of these documents was en
Qectober, 1984 draft methods manual which unfortunately was never formally distributed
by EPA, appéren'tly in order to avoid a confliet with a proposed rule in the October 1,
1984 Federal Register. However, even this doeument (as discussed by an RMAL review
for API in December, 1984) lacked many important details that are critiecal to the
suecessful analysis of environmenteal samples impacted by petroleum refineries.

Thus, although the methods uvsed by RMAL were based on these various EPA
documents, the actual detalls of each method were implemented by RMAL as explained
in more detail below. The various documents which were used to establish RMAL's
approach are listed in a bibliography. The discussion below refersnces method numbers
in 5W-8468. However, if showld be noted thet several different versions of these methods
are ecited in the verious EPA documents. In addition to the documents listed in the
bibliography, RMAL has continued a dislogue through phone conversations and meetings
with EPA/OSW to ensure that this approsch is in line with the Agency's expectations.
Mueh of RMAL's spproach is being incorporated in pending Agency pron{ulgationsa

17
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Total Metals

Metals were determined using inductively coupled plasma-atomiec emission
spectroscopy (ICP). Prior to analysis, the samples were prepared using Method 3050.
The ICP was preprogrammed to perform off peak background correction on both the high
and low wavelangth sides of the analytical peaks of interest es appropriate. One hundred
interelemental corrections were alse sutomatically applied to the analysis. A matrix
spike is snalyzed as a quality control check for the ICP analyses.

Skinner Volatile Organies

Volatile organic compounds were determined by purge and trap gas chromsato~
graphy/mass spectrometry (GC/MS) using Method 8240 with the appropriste sample
introduetion procedure. The appropriate procedure was determined using a screening
procedure consisting of & liguid-liguid extraetion with hexadecane followed by direct
injection of an sliquot of the extract into & gas chromatograph with flame ionization
detection (GC/FID). All volatile samples were sereened in this way before GC/MS
analysis. The GC/FID screening resulis were evaluated to determine the amount of
sample to use that provides the lowest detection limits possible without overloading the FE
GC/MS system. . -

Skinner Semivelatile Organics

' Semivolatile organics were determined by eapillary column GC/MS using SW-846
Method 8270. Soil samples were extracted using SW-848 Sonication Method 3550. After
extraction, the samples were subjected to Method 3530 to separate the extraect into
acidie and basie fractions. The basic fraction was then eleaned up using Method 3570 to
generate aliphatic and eromatic fractions. GC/MS analyses were then performed on the

acidie and aromatic fractions,

Identification and quantitation of the target compounds determined by GC/MS were
performed according to the process described in Methods 8240 and 8270, In summary,

this process has the following features:

o Multipoint esalibration for each compound to establish instrument response
using multiple internal standards,



Rocky Mountain Analytical Laboerator

0 Identification of compounds using a computerized reverse seareh with

selected key fragment ions, and
0 Quantitation using the previcusly determined response factors.

Volatile Aromatics

The samples were analyzed for benzene, ethyl benzene, toluene, and xylenes using
purge and trap methodology to extract and concentrate the volatile compounds. The
samples were desorbed into & gas chromatograph equipped with & photoionization
detector (P.LD.). Identification and quantitation were determined using internal and

external standards.

Phenolics

Phenolies were determined colorimetrically using SW-846 Method 9865,

13
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Summary of 1985 Soil Samping Data

Xylene, | Xylenes,
Phenolics | Chromium | Lead | Benzene | Ethylbenzne | Toluene m 0&p
Sample ID Sample Description Sample Date | (mg/kg) (mg/kg) | (mg/kgyl (ug/kg) (ug/kg) (ug/kg) | (ug/kg) { (ugkg)
APS1 & APS2, 0-8" NE &
51469-17 SE of South AP Pond 10/15/1985 <0.1 4.4 5 <0.5 <1 <1 53 21
APS3 & APS4, 8-12" NE &
51469-18 SE of South API Pond 10/15/1985 <0.1 53 5 <0.5 <1 <1 <3 <3
APS5 & APSS, 0-6"N & S of '
51469-19 Scuth APl Pond 10/15/1885 <0.1 55 5 <0.5 <1 <1 <4 <2
APS7 & APSE ,8-12"N& S
51469-20 South of API Pond 10/15/1985 <0.1 14 4 <0.5 < <1 <2 <4
APPSO & APS10, 0-6" NW &
51469-21 SW of South API Pond 10/15/1985 <01 6.8 5.1 <0.5 <i <1 <1 <4
APS11 & APS12, 6-12" NW
51469-22 & SW of South AF] Pond 10/15/1985 <0.1 27 59 <1 <4 <i <25 <25
APS12, 0-6" SE near influent
51469-23 S. AP Pond 10/15/1985 <0.1 4.9 6 <1 <1 <2 <1 <2
APNT & APN2, 0-6" NE &
51469-24 SE of North APl Pond 10/15/1985 <0.1 7.8 4 <1 <q <1 <1 <2
APN3 & APN4, 6-12" NE &
51469-25 SE of North APl Pond 10/15/1985 <0.1 32 3 <0.5 <1 <1 <1 <2
APN5 & APNG, 0-6"N & S of
51469-26 North APl Pond 10/15/1985 <0.1 3.6 5 <0.5 <1 <1 <1 <2
APN7 & APNS, 68-12"N & S
51469-27 of North API Pond 10/15/1985 <0.1 2.3 3 <0.5 <f <1 <1 <2
APNG & AP0, 0-68" NW &
51469-28 SW of North AP1 Pond 10/15/1985 <01 2.9 3 <0.5 <1 <t <1 <2
APN11 & APN12, 5-12" NW
51469-29 & SW of North APl Pond 10/15/1985 <0.1 12 4 <0.5 <1 <1 <1 <2
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Recent Site Investigation Information
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RPS

Client: Westemn Refining Southwest, Inc.
Site: SWMU Group #1, Bloomtield Refinery
Job No.: 354 - Bloomiield, NM

Geologist: Tracy Payne

Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/ODEX
Sampling Method: Split Spoon
Comments: N36°41.964 W107°58.552

WELL CONSTRUCTION

Well No.: MW-55 (IM1-1)
Start Date: 4/2/2009
Finish Date: 4/2/2009

Total Depth: 27.25 bgl
Ground Water: Saturated @ 22' hgl
Elev., TOC (ft. msl): 5519.840
Elev., PAD (ft. msl): 5520.139
Elev., GL (ft. msl): 5519.938

Site Coordinates:

N 36°41'57.80266" W 107958'33.06266"

Sampling
o
Z
- -
f—;_ .‘% § @ 9 Sample Description Compiletion Results
7] -~ 0w o
£ 0 El 81> | 82| 2
=1 » 28l 18 o 8
s 2 | 2% 5|8F a 5
| & |EI52 5|25 3 | 8
ol w | F i~ @ |0 O o
ER Giav/ 0% Gravelly Sand (SW) N
194 -1 1100i28/2) Similar to above, damp, black - N
3 discoloration, odor, not oily 2 %
e = (3]
] o Gravelly Sand (SW) 3 g
213 111512E/4J Fine to coarse grain, loose, damp, gray, 2 — @
3 black discoloration, hydrocarbon odor g »
3 £ ® w
- Gravelly Sand (SW) 5% =
23 Similar to above, oily, saturated c £
3 ﬁ e
= Q5
E Gravelly Sand (SW) 5
251 Similar to above, saturated, black, s 2
= hydrocarbon odor =
3 % £ 8 e
3 Weathered Sandstone/Sand (SS) % S o
573 Fine to medium grain, soft, damp, greenish o v O
= gray, faint odor 2728 3 @& o
3 : o - =
E Totat Deplh = 27.25' BGL g : =
E = w 3
293 s o £
E 2 5
— oD
3 =
3 b
31 g
B =
- £L
7 "
] 3
= w
33~ ¥
e
353
37
APS

404 Gamp Craft Road
Austin, Texas 78746

Sheel: 2 of 2

512/347-7588
512/347-8243 fax




RPS

Client: Western Refining Southwest, Inc.
Site: SWMU Group #1, Bloomfield Refinery
Job No.: 354 - Blocomfield, NM

Geologist: Tracy Payne

Dritler: Enviro-Drill, inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/ODEX
Sampling Method: Spiit Spoon

WELL CONSTRUCTION

Well No.: MW-56 (IM1-2)
Start Date: 4/1/2009 13:40
Finish Date: 4/1/2002

Total Depth: 23.75" bgl
Ground Water: Saturated @ 19" byl
Elev., TOC (it. msl): 5519.308
Elev., PAD (ft. msl}: 5516.884
Elev., GL (ft. ms}): 5516.737

Site Coordinates:
N 36°%1'56.12123"

Comments: N36241.935 W107958.507; Hydroexcavated to 8'

W 107°58'30.28358"

Sampling
[«
<
.6 L
£ £ g w | Sample Description Completion Resuits
[ -
| 8 E 51> | £ &
= 2| 4,18% ciE £ @ 3
&l ElE|ES 2|Pal 2 | 8
al|l @& |F|@F @& |08 5 |
-2 T >

E 5

- >

] 3
0 Ground Surface 2 K ]

E ’ Fill/Clay (CL) 2 Y '

3 n / o | Low plasticity, soft, damp, brown S ;‘rt ; o

] i % ;:

- * Q
2 . E2 T € 8

E : FilliClay (CL) R @

E 18 go | Similar to above 2 %8 52

3 51%F g o E
4 g & § g

/ Fil/Clay (CL) 5 £ W 8

. Gr2v/ Simitar o above, brown to dark gra 83 2 £

4-8'| 1615 118 70 : ¥s 8 & 3
2E/3J hydrocarbon odor, sand/gravel at base £ E ' o ké

= ol @
Q E =3 (8]
E Gravelly Sand (SW) : £ 5 &
B Fine to coarse, loose, damp, ligh n . 9 5 2
R , damp, light gray, no 7 2 E o T

3 odor e ez

u o &
8 o :

3 Gravelly Sand {SW) $ =

. Fine to coarse, loose, damp, light gray, no 5

B odor o
103 k:

3 Gravelly Sand (SW) 2

3 Simnilar to above @ S

. ) &

] z :
12—;: (=303 2z

3 Gravelly Sand (SW) - i

. Simitar to above ] 2

4 [72] M

] % = @
14- ' | s

R Gravelly Sand (SW) o -

3 Similar to above B &

] g E
16— e
RPS .

404 Camp Craft Road Sheet: 1 of 2 512/347-7588

Austin, Texas 78746
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RPS

Client: Western Retining Southwest, Inc.

Site: SWMU Group #1, Bloomfield Refinery
Job No.: 354 - Bloomfield, NM

Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.

Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/ODEX
Sampling Method: Split Spoon

Comments: N36°41.935 W107°58.507; Hydroexcavated to 8’

WELL CONSTRUCTION

Well No.: MW-56 (IM1-2)
Totai Depth: 23.75' bgl Start Date: 4/1/2009 13:40
Ground Water: Saturated @ 19" bgl Finish Date: 4/1/2008
Elev., TOC {it. msl): 5519.308
Elev., PAD (it. msl): 5516.884
Elev., GL (ft. msl): 5516.737
Site Coordinates:
N 38°41'56.12123" W 107°58'30.28358"

Sampling
O
<
w e
'g;_ £ § a g Sampie Description Completion Results
2| o | § > 8 P
Sl e 285|291 ¢
= a o |23 5 g ’E“ m =4
§! | E|Eg 5|08 B | 8 B
o & |[Floslw |02 O o« y
e 0% 2 Gravelly Sand (SW) ®
A i 163&(3/2\// Similar to above, fine 1o coarse, loose, B
g SE/ad moist at base, light gray, hydrocarben odor ®
i jo
18] = . s
3 o Gravelly Sand {SW) 3
- w Medium to coarse, loase, saturated, black, b 4
3 o hydrocarbon odor, coarse gravel @ A
. Ens g
20 L =
3 Weathered Sandstone/Sand (SS) >
E L.oose, damp to moist, faint odor, gray to 3 —
. brown, trace gray clay S x|
22 2z E& —
] L a
N C = S| 5]
. ST g O
3 5o o £
3 S c >
7 23.75 9 § 2 a
24 Total Depth = 23,75 BGL @ a o
- o @ [72 B
: S % A=
g 32 3
3 & 3
26— n S 3
3 Q" 2
3 a £
3 ¥ £
28 5 it
3 @ B
3 ¥
307
323
34
RPS . X
404 Camp Cralt Road Sheel: 2 of 2 g:ggﬁgggg fax

Austin, Texas 78746




RPS

Client: Western Refining Southwest, Inc.

Site: SWMU Group #1, Bloomfield Refinery
Job No.: 354 - Bioomtield, NM
Geologist: Tracy Payne
Driller:; Enviro-Drill, Inc.
Drilling Rig: CME 75
Drilling Method: Hollow-Stem Auger/fOBEX
Sampling Method: Split Spoon
Comments: N36%41.925 W107°58.516; Hydroexcavated to 7

WELL CONSTRUCTION

Weil No.: MW-57 (IM1-3)
Start Date: 3/31/2009
Finish Date: 3/31/2009

Total Depth: 24.25 bgl

Ground Water: Saturated @ 19 bg!

Elev., TOC (ft. msl): 5521.174
Elev., PAD (ft. msl): 5518.538
Elev., GL {it. msl): 5518.456
Site Coordinates:
N 36°41°55.48996"

w 107°58'30.93918"

Sampling
o
z
o = i
5 £ §_ o | & Sample Description Completion Results
-1 & £ E > 8
] £ g
£ o k] 8 ﬁ 2 (& g
£ S | 3|85 5|8F 3 o
¢! EE|Eg 2|28 B | 8
ol B Flo~ o |08 O 4
-2 = 1 >
= @
- 3
: O
0] Ground Surface 2 NG
3 Fill/Clay (CL) T i —
3 Damp, brown 5 3 o
] o o 2
4 E 5= 3
.| 3 f=
] Fill/Clay (CL) £ fg a4
5 Damp, brown to dark gray, hydrocarbon 3res g g
= odor < 2¥ g 2 E
- 5 8 23
Fill/Clay (CL) e 3 2 8-
, Gi2v/ Dark gray z g 2 £
46116400 ) 2 3 &5
64 = - S EF 2 o
g Fill/Clay (CL) T 3 5z
E Similar to above, no recovery s < =
E Gravelly Sand (SW) » g ? g
8- Fine to coarse grain, loose, damp, gray, g ® @
3 fine to coarse gravel, odor py <
E Gravelly Sand (SW) =
10-] Similar to above, odor =
— -— -
3 [ 4]
. O 5
] Gravelly Sand (SW) g 5
123 Similar to above, odor g E
j f, g
- (5]
3 Gravelly Sand (SW) H @
143 Similar to above, odor L 2
- 72}
3 = 8
= Gravelly Sand (SW) $ =]
515 L 1s1siarewr Similar to above, moist to very moist H—
g 7 N I . o P e R ) == =

RPS

404 Camp Craft Road
Austin, Texas 78746

Sheet: 4 of 2
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RPS

Client: Western Refining Southwest, Inc.

Site: SWMU Group #1, Bloomfield Refinery

Job No.: 354 - Bloomfield, NM
Geologist: Tracy Payne
Driller: Enviro-Drill, Inc.
Drilling Rig: CME 75

Drilling Method: Hollow-Stemn Auger/ODEX

Sampling Method: Split Spoon

WELL CONSTRUCTION

Well No.: MW-57 (1M1-3)
Start Date: 3/31/2009
Finish Date: 3/31/2009

Total Depth: 24.25 bgl

Ground Water: Saturated @ 19" bgl

Elev., TOC {it. msl); 5621.174
Elev., PAD (ft. ms]): 5518.538
Elev., GL {ft. msl): 5518.456
Site Coordinates:
N 36%41'55.48996"

Comments: N36241.925 W107%58.518; Hydroexcavated to 7

W 107°58'30.93918"

Sampling
o
=
> ._
£ £ 8 w | F Sample Description Completion Results
<1 & El 515 | B | &%
Sl e 28 52| S |8 ]
£l 2lal28 5|58 2|3 >
| E|E|Eg 2|2 B | 8 A
(o] w | Flo~ »w |08 D o< %
El O Gravelly Sand (SW) g
18] - Fine to coarse grain, loose, moist to ;?3
3 2 saturated, dark gray, strong hydrocarbon v
3 b4 odar — b 4
] Gravelly Sand (SW) £
20— Similar to above, saturated, strong 3
3 hydrocarbon edor 3
é MR Gravelly Sand (SW) % L1
223 =83 199 | Similarto above § 3
] e A o A
- ) ;'h ./_a" 23 SE —
. // Clay (CH) ® 5 o
547 A 100 High plasticity, very stiff, damp, gray and a S — 3
- . light yellowish orange A 245 5 g 5 9
3 Total Depth = 24.25' BGL S B T o
3 R~ D g
7 2o 5 3
26 5d [
3 @ S H ]
3 g 3
3 E 3
3 g 2
28 e £
. [ =
B g 3
= = o
30 A
325
34
.
36
RPS .
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Client: Western Refining Southwest, inc.

Site: SWMU Group #1, Bloomfield Refinery

Job No.: 354 - Bloomfield, NM
Geologist; Tracy Payne
Driller: Enviro-Drill, Inc.
Drilling Rig: CME 75

Drilling Method: Hollow-Stem Auger/fODEX

Sampling Method: Split Spoon
Comments: N36%41.930 W107°58.548

WELL CONSTRUCTION

Well No.: MW-58 (IM1-4)
Start Date: 4/3/2009
Finish Date: 4/3/2009

Total Depth: 27 byl

Ground Water; Saturated @ 19.5 bgl

Elev., TOC (ft. msl); 5520.289
Elev., PAD (ft. msl): 5520.554
Elev., GL {ft. msl): 5520.466
Site Coordinates:
N 36°41'55.88264"

W 107°58'32.76780"

Sampling
o
2
@ .
£ £ % o | ® Sample Description Completion Results
z| 8 El 5> | B | %
Zl 8 28 2 O g
B E|2|Eg 2|88 & |8
[ @ = | 8> © | 2] O
Q| w |Fjn~< o |08 O |
-2
z —
03 Ground Surface 3 e e SN
E Fill/Clay (CL) 3 & Yo
= 1.4 // gg | Low plasticity, soft, damp, brown £ {r: o
f 579F N 2
2 —1 -— =
] FilliClay (CL) g &8 L&
E 1o15572Y/ g5 go | Similar lo above, hydrocarbon odor, gray T g8 £ 53
3 2E/3J o discaloration £ o =
57°F 3] 5 E
4 S -% oS
E Fill/Clay (CH) e 3 8
] 380 / go | High plasticity, firm, damp, gray and 58 2 %
3 570 // brown, hydrocarbon odor, black 5 8 E
6] 7 / discoloration £ £ S
. / Fill/Clay (CH) % z 2 a
3 58 80 | Similar to above, hydrocarbon odor, black o § T 9
3 57t A discoloration @ 5 & =
8] - g A £ 3
3 Fill/Clay (CH) o s .
= Similar to above < e ¥
- () (3]
1 s il
103 £ |
3 Gravelly Sand (SW) o %
E Medium to coarse grain, compact, damp, 1075 o 8
. dark gray, faint hydrocarbon odor, trace Py %
12 clay, coarse gravel = T
B Gravelly Sand (SW) £ 2
3 Similar to above, hydrocarbon odor, damp @ ]
143 to slightly moist, dark gray A @
3 Gravelly Sand (SW) b
] Similar to above, damp, to siighly moist g
= <
16 —
] Gravelly Sand (SW)
3 Similar to above =1
RPS 512/347-7588
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Client: Western Refining Southwest, Inc.
Site: SWMU Group #1, Bloomfield Refinery
Job No.: 354 - Bioomfield, NM

Geologist: Tracy Payne

Drilter: Enviro-Drill, Inc.

Drilling Rig: CME 75

Dritling Method: Hollow-Stem Auger/ODEX
Sampling Method: Split Spoon
Comments: N36°41.930 W107°58.548

WELL CONSTRUCTION

Well No.: MW-58 (IM1-4)
Start Date: 4/3/2009
Finish Date: 4/3/2009

Total Depth: 27" bgl

Ground Water: Saturated @ 19.5 bgl

Elev., TOC (ft. msl): 5520.289
Elev., PAD (ft. msl): 5520.554
Elev., GL (ft. msl): 5520.466
Site Coordinates:
N 36°41'55.88264"

W 107958'32.76780"

Sampling
[»}
£
r & bt
= £ %\ @ I} Sample Description Completion Results
o -— et
z a 2 5§ > 8 >
=] 2 28/ 5|2 | O | € ®
£1 2 |,|2% 5158 8| 3 a
S| §|E|Ge 5|25 & | 8 p
fa] @ lEloF v o2 3 o« é;
; 5o 2 3
18 — . g
3 Grovi| @ Gravelly Sand (SW) =
E 1930E33] — | 312 Medium to coarse grain, compact, damp to . @
3 ¥ | 700 moist, gray, hydrocarbon odor @ v
7 I —
20 Sand (SP) 5
3 Medium grain, compact, moist to very 9
] moist, black, strong hydrocarbon odor T
o Sand (SP) g3
B Similar to above, saturated, strong g &
E hydrocarbon odor c X
E Sand/Clay (SP/CH) ¢ 5 &
e No recovery &5
: | B S8 E
] f}// 7 Clay (CH) °®
263 / go | High plasticity, firm, damp, moist in sand 25758 £ § —
3 // seams, olive brown, odor w2 - 8
] 4 27 32 2 O
] Total Depth = 27' BGL a o >
3 o - o
28] < c g
3 5 &
: @ o 9
E - 3
: @
30 =
- Q
=
- £
3 ]
32— e
3 e
34
36
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