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May 11, 2007
Wayne Price a7 Hope Monzegiio
Environmental Bureau ’ New Mexico Environmental Department
New Mexico Oil Conservation Division Hazardous Waste Bureau
1220 South Francis Drive 2905 Rodeo Park Dr. East
“Santa Fe, New Mexico 87505 Bidg. 1

Santa Fe, New Mexico 87505

RE: 2006 Groundwater Remediation and Monitoring Annuai Report
Giant Refining Company, Bloomfield Refinery

EPA ID# NMD089416416

GW - 001

Dear Wayne and Hope:

Giant Refining Company, Bloomfield Refinery submits the maps depicting August
2006 groundwater elevation, flow direction, and product thickness as well as April
2006 and August 2006 dissolved phase constituent maps. Please place these in
the appropriate sleeves in Section 10.0 of the 2006 Groundwater Remediation
and Monitoring Annual Report.

If you have questions or would like to discuss any aspect of the report, please
contact me at (505) 632-4171.

Singerely,

v»v? MM@’
Cindy Hurtado

Environmental Coordinator
San Juan Refining Company
Giant - Bloomfield Refinery

- cc:  Robert Wilkinson, EPA Region Vi

Brandon Powell, NMOCD Aztec District Office
Ed Riege, Environmental Superintendent — Giant Refinery
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BLOOMFIELD REFINERY

April 11, 2008

Wayne Price Hope Monzegiio

Environmental Bureau New Mexico Environmental Department
New Mexico Oil Conservation Division Hazardous Waste Bureau

1220 South Francis Drive 2905 Rodeo Park Dr. East

Santa Fe, New Mexico 87505 Blidg. 1

Santa Fe, New Mexico 87505

RE: Corrective Measures Study and Corrective Measures
Implementation (Site investigation and Abatement Plan)

2007 Groundwater Remediation and Monitoring Annual Report
Bioomfield Refinery — Western Refining

EPA ID# NMD089416416

GW - 001

Dear Wayne and Hope:

Bloomfield Refinery — Western Refining submits the 2007 Annual Groundwater
Report as required by NMED and OCD directives. This report summarizes all
groundwater monitoring activities that occurred in 2007.

If you have questions or would like to discuss any aspect of the report, please
contact me at (505) 632-4171.

mcerely .

mes R. Schmaltz
nvironmental Manager
Bloomfield Refinery — Western Refining

cc. Laurie King, EPA Region VI
Brandon Powell, NMOCD Aztec District Office
Allen Hains, Western Refining — El Paso

50 Road 4990, Bloomfield, New Mexico 87413 » 505 632-8013 » www.wnr.com
Mail: P.O. Box 159, Bloomfield, New Mexico 87413



CONTENTS

Section__ Title

1.0 Executive Summary

2.0 Introduction

3.0 Scope of Services

4.0 Regulatory Criteria / Groundwater Cleanup Standards/
State of New Mexico Soil Screening Levels

5.0 Groundwater Monitoring Results

6.0 Groundwater Chemical Analytical Data

7.0 Remediation System Monitoring

8.0 Summary

9.0 Tables

10.0 Figures

Appendix A

11.0 ~ BTEX & MTBE Concentration vs Time

12.0 Field Methods

13.0 Waste Disposition

14.0 Below Grade Testing

Appendix B

15.0 North Boundary Barrier Wall

Appendix C

16.0 Chemical Analytical Program

17.0

Chemical Analytical Reports




Section 1.0 Executive Summary




Executive Summary

Bloomfield Refinery
#50 Road 4990
Bloomfield, New Mexico
87413

US EPA ID: NMD089416416

Semi-annual (April) and annual (August) groundwater sampling were performed
to monitor potential impacts to groundwater quality associated with historic
refinery operations. Semi-annual samples were collected from all wells with the
exception of wells that contain separate phase hydrocarbon or wells that were
dry or did not contain enough water to pull a sample. The annual sampling event
followed guidelines from the Facility-wide Groundwater Monitoring Plan dated
July 2007. Future sampling events will follow the Facility-wide Groundwater
Monitoring Plan dated December 2007.

Review of the SVOC analytical results indicate that the few contaminants that do
show up in the EPA Method 8270 test can also be detected with EPA Method
8260B.

The San Juan River was sampled on a quarterly basis throughout 2007.
Analytical results indicate that impacted groundwater from the refinery has not
impacted the river. Semi-annual sampling will continue through 2008 following
the Facility-wide Groundwater Monitoring Plan dated December 2007.

Tank #33 effluent was sampled on a quarterly basis in 2007. Quarterly sampling
will continue.

Construction of the North Boundary Barrier Wall and Collection System were
completed in late April 2005. The primary purpose of the north boundary wall is
to mitigate flow of hydrocarbon-impacted groundwater to the San Juan River
bluff. The collection system includes a series of collection wells and observation
wells located along the refinery-side and river-side of the barrier wall,
respectively. The collection wells are used to monitor and hydraulically control
groundwater mounding along the refinery-side of the barrier wall. The
observation wells are used to monitor the effectiveness in mitigating groundwater
migration to the river bluff.

Monitoring results along the barrier wall in 2007 show groundwater levels have
reached a steady state. The presence of separate phase hydrocarbon in
collection wells and observation wells has decreased. Areas where seepage of



- fuel hydrocarbon impacted water was present has been reduced or eIimihated.
The data suggests the barrier has been effective.

Fluids monitoring along the barrier wall will continue by following direction from
the Approval with Direction Evaluation of Interim Measures letter from NMED
dated March 25, 2008
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INTRODUCTION

2007 Groundwater Remediation and Monitoring Annual Report

Owner:

Operator:

Facility Name:

Facility Status

San Juan Refining Company (parent corporation)
23733 North Scottsdale Road
Scottsdale, Arizona 85255

Giant Refining Company (postal address)
P.O. Box 159
Bloomfield, New Mexico 87413

Giant Refining Company (physical address)
#50 Rd 4990
Bloomfield, New Mexico 87413

Bloomfield Refinery (physical address)

#50 Rd 4990
Bloomfield, New Mexico 87413

Corrective Action/Compliance

USEPAID NMD089416416

SIC Code 2911

Submittal Date:  April 2008

Purpose of Groundwater Monitoring: To evaluate present contamination

Type of Groundwater Monitoring:

Semi-annual, Annual, and Investigative



BACKGROUND INFORMATION

SITE LOCATION AND DESCRIPTION

The Bloomfield Refinery is a crude oil refining facility with a crude capacity of 18,000
barrels per day. It is located approximately 1 mile south of Bloomfield, New Mexico, in
San Juan County, latitude N36 41’ 87, longitude W107 58’ 70”. ltis further located
approximately ¥2 mile east of State Route 550 on County Road 4990 (a.k.a. Sullivan
Road).

The refinery is located on a bluff 120 feet above the south side of the San Juan River.
The top of the bluff is relatively flat and is at an elevation of 5,540 feet above sea level.
The geological units that comprise the site include, in order of increasing depth, San
Juan River Alluvium, Quaternary apron deposits, Aeolian sand and silt, Jackson Lake
Terrace, and the Tertiary Nacimiento Formation. An unnamed arroyo flows toward the
San Juan River on the southern and western edges of the site. East of the site, a well-
defined arroyo cuts a small canyon from the bluff to the San Juan River. Hammond
Ditch lies on the bluff between the limit of the Jackson Lake Terrace and the refinery.

Refinery offices are on the western end of the facility, along with warehouse space,
maintenance areas, and a storage yard containing used material (e.g., pipes, valves).
Petroleum processing units, located in the northwest portion of the refinery, include the
crude unit, fluidized cracking unit, catalytic polymerization unit, and hydrodesulfurization
unit. The API Separator is located in the northwestern portion of the site. The aeration
lagoons are located in the north central section of the refinery.

In the central portion of the site, aboveground storage tanks (AST’s) occupy a large
percentage of refinery property. South of the refinery and across Sullivan Road are
terminals for loading product and off-loading crude, as well as gas storage and
hazardous waste storage.

The Refinery owner is San Juan Refining Company (SJRC) and is operated by Giant
Refining Company. The historical and current activities conducted at the refinery are
petroleum processing, crude and product storage, crude unloading and product loading,
waste management (closed and existing facilities), and offices and non-petroleum
material storage



HISTORY OF FACILITY MODIFICATIONS AND IMPROVEMENTS

Previous Owner’s Activities

Local entrepreneur, Kimball Campbell, constructed the crude topping unit that
eventually became the GRC facility in the late 1950s. O.L. Garretson bought the
facility in the early 1960s, renamed it Plateau, Inc. and sold it in 1964 to
Suburban Propane of New Jersey.

Operationally, the facility has steadily evolved through a series of improvements,
modifications and expansions. Suburban upgraded the facility in 1966,
increasing the Crude Unit throughput to 4,100 bpcd and adding 1,850 bpcd
Reformer and Naphtha Hydrotreater. In 1975, the Crude Unit was expanded to
8,400 bpcd.

In 1979, the Crude Unit was expanded again to 16,800 bpcd (later demonstrated
to have a hydraulic capacity in excess of 18,000 bpcd). A Fluidized Catalytic
Cracker (FCC) with a nominal capacity of 6,000 bpcd, an Unsaturated Gas Plant
and a Treater Unit were also added at that time. The capacity of the Reformer /
Hydrotreater was increased to 2,250 bpcd. The FCC was upgraded in 1982 to
conform to State and Federal air quality standards.

Bloomfield Refining Activities
Bloomfield Refining Company (BRC) écquired the facility from Suburban

Propane (Plateau) on October 31, 1984. BRC made many improvements to
facility operations and equipment. - These improvements are summarized below.

1986
Relocated the spent caustic tank onto a concrete pad with retaining walls.

1987

Upgraded the Reformer and increased its capacity to 3,600 bpcd, modified the
Laboratory and Treater Unit and increased tank storage capacity.

Cleaned up the North and South bone yards.

Decommissioned and dismantled old tanks 6 and 7.




Relocated the API recoverd oil tanks 8 & 9 to concrete pads with concrete
retaining walls.

Established a systematic inspection, maintenance and repair program for tanks.

1988

Added a 2,000 bpcd Catalytic Polymerization Unit. Removed the facility’s two
underground storage tanks and replaced them with aboveground storage tanks.

Completed installation of cathodic protection system for the tank farm and
underground piping.

Rebuilt the process area sewer system and added curbed, concrete paving to the
unpaved process areas.

1989
Increased Reformer throughput to 4,000 bpcd.
Activated the groundwater hydrocarbon recovery system.

Constructed the first double-lined Evaporation Pond as part of discharge plan
improvements.

1990

Constructed the second double-lined Evaporation Pond as part of discharge plan
improvements.

Constructed a drum storage shed and converted to bulk chemical usage where
possible in order to minimize the use of drummed chemicals.

1991
Revamped the burner fuel sales rack with concrete paving and curbing.
Submitted the permit application for a Class 1 disposal well.

Upgraded the groundwater hydrocarbon recovery system.



1992

Submitted an air quality permit application proposing the installation of a Diesel
Hydrodesulferization (HDS) Unit and a Sulfur Recovery Unit (SRU) to comply
with new EPA low-sulfur diesel regulations and to decrease air emissions.

1993

Began a program under a consent agreement with the US EPA to conduct
interim measures (IM), a RCRA facility investigation (RFI) and a corrective
measures study (CMS) addressing groundwater contamination.

Replaced portions of the underground cooling water piping.

Added concrete paving around the API Separator. |

Added process units: HDS Unit (2,000 bpcd) and SRU.

Improved (eliminated) storm water runoff to the North.

1994

Completed the Class 1 injection well.

Retrofitted the Aeration Lagoons with two additional liners.

Installed a floating cover for the API Separator.

Closed the clay-lined evaporation ponds and spray evaporation area.

Giant Activities

In 1995, San Juan Refining Company, a wholly owned subsidiary of Giant
Industries Arizona, Inc., purchased the Bloomfield Refinery from BRC.

1995
Improved the diking South of the Refinery to further reduce storm water runoff.

Began implementation of additional corrective measures for groundwater cleanup
as determined from the CMS.




1998

Converted the former evaporation ponds on the East side of the Refinery to raw
water storage ponds.

1999

Sheet piling and a bentonite slurry wall was installed adjacent to the San Juan
River, North of the process units, in order to intercept a small hydrocarbon seep
that had been detected in the area.

2001

A program was initiated to inoculate the Aeration Lagoons with sludge-
consuming micro-organisms.

2002

A concrete liner was installed on the Hammond Ditch. At that time, Giant
constructed the Hammond Ditch French Drain Recovery System to address
contamination under the ditch.

2003

Several monitoring wells were converted into recovery wells to further enhance
the continuing ground water remediation efforts. MW #45, #46 & #47were
installed to replace unreliable seeps. East Outfall #1 Recovery System was set
up to return impacted water back to the refinery.

2004

MW #48 & MW #49 and 8 temporary piezometers were installed to launch a
River Terrace Investigation. Several temporary piezometers were drilled on the
north side of Hammond Ditch to chart the Naciemento Formation. Initiated the
development of a slurry wall that will be constructed on the north side of
Hammond Ditch to prevent the spread of hydrocarbons to the San Juan River.
Construction will begin in 2005.

Lined containments were constructed in the draws north of Hammond Ditch in
order to prevent migration of contaminated groundwater toward the San Juan
River.

Sewer lines were replaced in the Treater and FCC.



2005

The North Boundary Barrier Wall installation was completed March 2005.
Fourteen observation wells were installed on the north side of the siurry wall and
fifteen collection wells were installed on the south side of the slurry wall in April
2005.

As a matter of preventive maintenance, the lined containments in the draws north
of the slurry wall were upgraded periodically.

In April, five more temporary piezometers were installed at the River Terrace.
Dewatering Wells #1 and #2 and thirteen bioventing wells were drilled in August
at the River Terrace. Construction of the River Terrace Bioventing Project was
initiated in August. The system was put on-line in January 2006.

2006

The River Terrace Bioventing System was put on-line in January 2006.
Monitoring data from that project is submitted in a separate report to the
regulatory agencies.

During the week of February 13, 2006 seven sump wells were installed along the
bluff north of the barrier wall. These wells were drilled in accordance with the
North Barrier Wall Work Plan which was submitted to OCD February 7, 2006.
Fluids extraction from the observation and collection wells, the north draws, and
the sump wells continued throughout 2006.

As a matter of preventive maintenance, the lined containments in the draws north
of the slurry wall were upgraded periodically. .

2007

On May 31, 2007, Giant Industries, Inc. became a wholly-owned subsidiary of
Western Refining, Inc. of El Paso, Texas.

Construction of the Ammonia Refrigeration Unit (ARU) was completed and the
system put on line by March 2007. This unit is used to recover propane from
hydrogen streams.

Construction of the Benzene Stripper was completed and the system put in
service by October 2007. This unit is used to strip benzene from process waste
water.

Discharge piping was installed at RW #1 to increase the recovery capacity of he
well.

As a matter of preventive maintenance, the lined containments in the draws north
of the slurry wall (seeps 1-9) were upgraded periodically.

3
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Scope of Activities

North Boundary Barrier Wall

Installation of the North Boundary Barrier Wall and Collection System was
completed by late April 2005. A bi-weekly fluid measurement scheme was
established on August 23, 2005 and continued throughout 2007 monitoring all
observation and collection wells as well as MW #11, MW #12. MW #20, MW #21,
MW #39, MW #45, MW #46, and MW #47. Measured depth to groundwater data
from January 2007 through December 2007 is located in Appendix B, Section
15.0, Tabs 1 -12.

Using a vacuum truck, fluids have been removed from the collection and
observation wells on a 3 times per week basis throughout 2007.

Semi-Annual sample collection began during the first week of April 2007.
Samples were analyzed for benzene, toluene, ethylbenzene, xylene (BTEX), and
MTBE using EPA Method 8021B as well as Diesel Range Organics (DRO) using
EPA Method 8015B. Field measurements of pH, temperature, and E.C. were
also taken.

Annual sampling occurred the week of August 20, 2007. Samples were analyzed
for BTEX, MTBE, and DRO using EPA Methods 8021B and 8015B respectively.
Field measurements of pH, temperature, and E.C. were also recorded.

During both sampling events, groundwater samples were taken from all
observation wells and two collection wells (CW-0+60 and CW25+95) with the
exception of wells that contain separate phase hydrocarbon or wells that were
dry or did not contain enough water to collect a sample.

Analytical results and field measurements for the sampling events are
summarized in Appendix B, Section 15.0, Tabs 13, 14, and 15.

There are nine catchment basins located along the bluff north of MW #45 and
MW #46 on the south side of the San Juan River. These basins have been
referred to as to as seeps, outfalls, and catchments. For the purpose of clearing
up any confusion, these areas will be referred to as Seeps 1-9 as identified on
Figure 10 of Section 10.0 of this report.

A bi-weekly visual inspection of Seeps 1-9 occurred throughout 2007. Beginning
in October 2007, monthly samples were taken from Seeps 1, 6, 7, 8, and 9 and
analyzed for BTEX using EPA Method 8021B. Results and conclusions from
those sampling events can be found in the Evaluation of Interim Measures report
presented to NMED and OCD in January 2008.

Fluids in the sump wells were extracted on a weekly basis using a vacuum truck
starting in May 2006 and throughout 2007.

Groundwater Monitoring
The facility-wide semi-annual monitoring event occurred during the first week of
April 2007. Groundwater samples were collected from all monitoring wells and




recovery wells with the exception of wells that contain separate phase
hydrocarbon or wells that were dry or did not contain enough water to catch a
sample. East Outfall #2 and East Outfall #3 were sampled. Outfall #1 flows into
Tank #38 and subsequently to Tank #33. Tank #33 discharge is sampled for
BTEX (EPA Method 8021B) on a quarterly basis. Analytical results for Tank #33
can be found in Section 9.0, Tab 7.0. Wells that are included in the River Terrace
Voluntary Corrective Measures Work Plan were not incorporated into the semi-
annual sampling event as that project is following a quarterly sampling schedule
and is documented in a semi-annual and annual report.

Monitoring wells, recovery wells, Qutfall #2, and Outfall #3 were sampled and
analyzed for BTEX and MTBE using EPA Method 8021B. Semi-annual results
are summarized in Section 9.0, Tabs 3, 4, 5, 6, and 7. Field measurements (E.C.,
pH, and Temperature) can be found in Section 9.0, Tab 2.

Annual sampling started the week of August 20, 2007. Although the Facility-wide
Groundwater Monitoring Plan submitted to NMED and OCD July 31, 2007 had
not been approved yet, Bloomfield Refinery personnel agreed to perform
sampling and chemical analysis in accordance with the plan. During previous
sampling events, MW #29, MW #31, and MW #44 were not required to be
sampled and were inadvertently not sampled during the 2007 annual event. .
Similarly, TPH analysis (DRO/GRO) by EPA Method 8015B was not required
previously and inadvertently overlooked during the 2007 annual sampling event.

The following wells were sampled; MW #1, MW #8, MW #11, MW #12, MW #13,
MW #26, MW #27, MW #30, MW #32, MW #33, MW #34, MW #35, MW #37,
MW #38, RW #1, RW #9, RW #15, O/F #2, and O/F #3. The samples were
analyzed for VOCs by using EPA Method 8260B, SVOCs by EPA Method 8270,
Total RCRA 8 Metals using EPA Methods 6010B/7470, WQCC Dissolved Metals
using EPA Method 6010B, Cations, Anions, and Carbon Dioxide using EPA
Methods 300.0, 160.1, 120.1,and 310.1.

MW #3, MW #5, and MW #6 were dry and no samples were taken. MW #4, MW
#20, MW #21, MW #40, RW #23, RW #28, RW #42, and RW #43 contalned
separate phase hydrocarbon and were not sampled.

Results are summarlzed in Section 9.0, Tabs 3, 4, 5, 6, and 7.

Groundwater measurements were recorded dunng both sampling events.
Results are in Section 9.0, Tab 1.

San Juan River .

The San Juan River was sampled on a quarterly basis throughout 2007.
Samples were analyzed for BTEX/MTBE (EPA Method 8021B), TPH (EPA
Method 8015B), SVOCs (EPA Method 8270), Total RCRA 8 Metals (EPA
Methods 6010B/7470), WQCC Dissolved Metals (EPA Method 6010B), Cations,
Anions, and Carbon Dioxide using EPA Methods 300.0, 160.1, 120.1,and 310.1.

Analysis is summarized in Section 9.0, Tab 8.




Field Data Collection

All facility monitoring wells, recovery wells, observation and coliection wells were
measured for groundwater elevation in April and August. Measurement of water
and product levels was taken 48 hours after any extraction of fluids from the
wells. Recovery well pumps were shut off and removed 48 hours prior to water
elevation measurements.

All water/product levels were measured to an accuracy of 0.01 foot using a
Geotech Interface Probe. After determining water levels, well volumes were
calculated.

At least three well volumes were purged from each well prior to sampling.
Electrical conductance, pH, and temperature were monitored during purging
using an Ultrameter 6P. The wells were considered satisfactorily purged when
the pH, E.C., and temperature values did not vary by more than 10 percent for at
least three measurements.

Field data and well elevations can be found in “Section 9.0, Tabs1 and 2.

All purged water was collected in a fifty-five gallon drum and disposed of through
the refinery wastewater system.
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Regulatory Criteria / Groundwater Cleanup Standards/
State of New Mexico Soil Screening Levels



TABLE OF NEW MEXICO AND THE U. S. Er A'S
GROUNDWATER STANDARDS

!; FARAMETER NEW MEXICO EPA MCL EbA 'MCL(Z JORARN H:-\ ‘]
[ (ppm) (ppm) (ppm) (pomj }
: _ ;
General Properties
non-agqueous phase liquid (NAPL) NP
petroieum
floating product NP
undesirable odor ( a) NP
pH {units) (a ) 6-9 T 6.5-8.5
wotal dissolved solids (TDS) (2 ) 1000 500
wrbidiry oy
Biological Contaminants
giardia lambia ‘ s Zero
('e iegionella t Zero
‘v‘ total coliform <5%+ Zero
viruses tt Zero
Inorganic Contaminanis
aluminum 50 (1) 0.05-02(a)
ammonia 30
anumony 0.006 0.006
arsenic 0.1 _ 0.05 0.05
asbestos-fibers/liter (longer than 10 um) 7 million 7 miliion
barium 1.0 2 2
beryllium 0.004 0.004
boron 0.75(1) 0.06
bromate 0.01 (p) Zero (p)
cadmium 0.01 0.005 0.005
| chlorate

0.01




NEW MEXTCO EPA MCL EPA MCLG EPaHa

Feos 8% 2o T TTeTTToES.
FANANIIL L LN

‘ i
1; (ppm) (ppm) (ppm) (ppm] !
\chloride (a) 250 250 0.01 !‘,
\chlor'me ]
ichlorine dioxide 0.08 i
}chlorite 1.0(p) 008(p) |

chromium 0.05 0.1 0.1 |

cobalt (1) - 0.05

copper 1.5 (al) 1.5

cvanide 0.2 0.2 02

fluoride | 16 4.0

fluoride (2 ) 2

iron (a) : 1.0 0.5

lead » 0.05 0.015(al) Zero

manganese( a) 0.2 0.03

mercury 0.002 0.002 0.002

molvbdenum 1.0(i) 0.03

nickel 0.2(i) 0.1 0.1

nirrate - N 10 10 10 |

nitrite - N ] 1 | 9

nitrate4nitrite(asN ) 10 10 \

selenium - 1 0.05 0.0 0.05

silver . 0.05 0.05 0.05

silver (a) : 0.1

sodium 20
“ strontium - 17

sulfate . 600 (2) ;‘)5)0 (a)/4000 404

thallium o 0.002 0.0005

vanadium 0.02

zinc (2 ) | ¢ 10.0 5

Radiocactive Contaminants

Gross alpha (pCi/L) * 13 Zero \

Gross beta & photon emitters (mrem/yvr) ** 4 Zero ‘.




NEW MEXICO

PARAMETER EPA MCL EPA MOLG EPAaHA
(ppm) (pprm) tppm) (ppny)
radium 226 (pCi/L) 20(p) Zero
radium 228 (pCi/L) 20(p) Zero
radium 226 + 228 (pCi/L) 530 3 2ero
radon 222 (pCi/L) 300 (p) Zero
uranium 3 0.02(p) Zero
Benzenes
benzene 0.01 0.005 Zero
Alkyl Benzenes
methylbenzene (toluene) 0.75 1(p)/0.04(a) !
ethylbenzene 0.75 2)7 (p)/0.05( 0.7
dimethyl benzene isomers (xylenes) 0.62 )10 (p)/0.02(a 10
vinvibenzene (styrene) 0.1 0.1
trimethv} benzene isomers
propy! benzene isomers
‘ buryl benzene isomers
Chiorinated Benzenes
chlorobenzene 10X 0.1 g.1
o-dichlorobenzene 10X 0.6 0.6
m-dichlorobenzene [{ON
0.075(p)/
p-dichlorobenzene tox 0.005 0.075
(a)
1,2,4-wrichlorobenzene - 0.07 0.07
I,S,S-ﬁichlorobenzcne 0.04
1.2.4 5-tetrachlorobenzene tox
pentachlorobenzene tox
hexachiorobenzens 10X 0.001 Zero
Toluenes
o-chlorotoluene 0.1
p-chlorotoluene 0.1

2.4-dmmurotoluene (2 4-DNT)

TOX




i et s wp e g NEW MEXICO EPAMCL EPAa MCOLG FPAHA
l PARAMETER (ppm) (ppm) (pom) (ppn
2.4 6-1rinitrotoluene (TNT) ' 0.002
| isopropylioluene
| Nigrozenated Benzenes
aminobenzene {aniline)
nitrobeniene ‘ (o3
1.5-dinitrobenzene 0.001
Phenols (hvdrosvbenzenes) 0.005(a)
phenol (carbolic acid) tox 4
2-chlorophenol 0.04
2,4-dichlorophenol 10X 0.02
2. 4-dinitro-o-creoso! Tox
2 4-dimethylphenol
2-methyipheno!
4-methylphenol
Z-nitrophenél
! dinitrophenols 10X
2.4,3-trichlorophenol ox
2,4 6-trichlorophenol H{ON
2.4 6-trichiorophenol 10X
pentachlorophenol tox ?‘f())l (p) /003 Zero
p-cresol '
Polvevelies
acenapthene
anthracene vto:\'
benz(a)anthracene 0.0001 (p) Zero
benzo(a)pyrene 0.0007 0.0002 ‘ Zero
benzo(b)ﬂuoranthcné 0.0002 (p) Zero
benzo(k)fluoranthene tox% 0.0002 (p) Zero
chrysene 0.0002 (p) - Zero
dibenz(ajanthracene 0.0003 (p) Zero
diphenvihvdrazine |

1Ox




NEW MEXICGO

| i EPAMCL  EPA MCLG EPA HA
1 PARAMIETER (ppm) (ppm) (ppim) (opn)
i[ fluoranthene 0%
i fluorene 0%
li indeno(1.2.3-c.djpvrens 0.0004 (p> Zero
| néphthaiene 1ox 0.5
naphthalenzs *=** 0.05
| phenanthrene [{ON
polvchlorinated biphenyls (PCBs) 0.001
PCBs as decachlorobiphenyl 0.0005 Zero
pvrene ()N
Methanes
chloromethane (methyl chloride) 10X 0.003
dichloromethane (methylene chloride) 0.1 0.003 Zero
rrichlorometﬁane (chloroform) 0.1 Zero (p )
tetrachloromethane (carbon tetrachioride)  0.01 0.003 Z8ero
bromomethane {methy] bromide) 10X 0.01
promochnloromethane 0.09
bromodichioromethane 10X Zero (p)
chlorodibromomethane Zero(p) 0.1
tribromomethane (bromoform) ox Zero(p)
trihalomethanes (THMs) *** 0.1/0.08(p)  Zero
fluorotrichloromethane (Freon 11) tox 2
dichlorodifiuoromethane (Freon 12) 10X 1
Ethanes
Ilz,é};i;bromoethane (ethylene dibromide, 0.000] 0.00005 Jero
1.1-dichioroethane 0.025
gééi;chloroethane (ethvlene dichloride, 0.01 0.005 Tero
1.1, 1-trichloroethane (TCA) 0.06 0.2 0.2
1.1.2-trichloroethane 0.01 0.0035 0.005

1.1.1.2-terrachloroethane

0.07




T, NEW MEXICO EPA MCL EPA MCLG EPA HA

AId A NAToTH
CMAAIRAYVTIL D L

{ppm) (ppmj {ppm) tppni)
1,1.2.2-terrachloroethane 0.01 » |
| hexachloroethane tox l,
’%
Lthenes (Ethvlenes) ;
¥
chloroethane (vinyl chloride) 0.001 0.002 Zero l‘l
1,1-dichloroetnene 0.005 0.007 0.007 1
cis-1.2-dichloroethene , tox 0.07 0.07 11
trans- 1, 2-dichloroethene tox 0.1 0.1 1
trichloroethene (TCE) 0.1 0.003 Zero l
tetrachloroethene (perchloroethylens, PCE) 0.02 0.003 Zero :
\
|
Propanes & Propenes l
;é-cq)ichloropropane (propylene dichloride, 0.005 Zero
1.2,3-trichloropropane ‘ 0.04
1.2-dibromo-3-chloropropans (DBCP) 0.0002 Zero Q
dichioropropenes TOX
l,S-dichloropropene ox _ 001
Aldehvdes, Ethers, Furans, & Ketones
acetone .
bis (2-chloroethyl) ether _ tox
bis (2-chloroisopropyl) ether toX 03
bis (chloromethyl) ether : tox
dibenzofuran
p-dioxane (diethylens dioxide) ' : 0.368
formaldehvde (methanal) 1
1sophorone : 10X . 0.1
methyl ethy! ketone (MEK. 2-butanone) | 0.1 |
methyl rertiary buty! ether (MTBE) 0.1(a) : 0.04
! rezrahydrofuran |




Efa MOLG EPABA

| AT R NEW MENICO  EPA MCL |
! o (ppmy {(ppm) (ppin) tnpm :
1 :
‘ |
| |
| Nitrosamines
1
N-nitrosodiethylamine tox 1
N-nirrosodimethvlamine (NDMA) (N
i
!
N-nitrosodibutylamine 0% i
N-nitrosodiphenvliamine X
N-nitrosopyrrolidine X |
|
Phthalate Esters
dibutyl phthatlate tox
di-2-ethylhexvl phthalate t0x 0.006 Zero
diethyl phthalate tox
dimethy! phthiate ()N
Expiosives
dinitrophenols 10X
2. 4-dinitrotoluene (2. 4-DNT) tox
hexahvdro-1.3 5-trinitro-s-triazine (RDX) 0.002
HMX 0.4
nitreglveerin (giveerol trinitrare) 0.003
nirroguanidine 0.7
2.4, 6-trinitrotoluene (TNT) 0.002
Other Organics
acrolein tox
acryviamide n Zero
acrylonitrile tox 0.004
benzidine tox
chloral hvdrate t(p) 0.04 (p)

| chloramine

[
[P]




PARAMETER

NI AT N0
PNILYY ViDL

{(ppm)

— S

o NN

PR

4 massy 4o
LATA YL LN

i i
[ (pom) (ppm) (ppmi "\
.| dibromoacetomirite 0.02 I;
i dichioroacetic acid 0.003
% dichioroacetonitrile 0.006 ‘
| dichlorobenzidine tox
di(_2»ethylhexyl’)adipate 0.4 0.4
ditsopropyl methviphosphonate 0.6 . i
epichlorohvdrin (}-chlor-2,3- - ‘
EpoXypropane) B Lero
ethviene glveol (1,2-ethanediol) 7
Haloacetic Acids **=+ 0.06 (p) 1
dichloroacetic acid Zero (p) |
trichloroacetic acid 03(p)
hexachioroburadiene TOX 0.001
hexachlorocyclopentadiene 40N ??; (p)/0.008 0.05
| n-hexane 4.0
Other Pesticides |
acifivorfen ‘0.1
alachlor 0.002 Zero
aldicarb 0.003 (p) 0.001
aldicarb sulfone 0.002 (p) 0.001
aldicarb sulfoxide 0.004 (p) 0.001
aldrin tox 0.001
ametryn 0.06
ammonium sulfamate 2
arsenal (imazapyr) ‘
arrazine 0.003 0.003
baygon - 0.005
bentazon 0.02
bromacil 0.09 \
butviate 0.23 \
carbary! ‘ 0.7 {1
\‘carbofuran 0.04 0.04 t




BARAMETER NEW MEXICO EPA MCL EPA MCOLG EPAHA
(ppmn) (ppin) (ppm) (ppm)

carboxin 0.7
chloramben U8 i
chlordane 0oX 0.002 Zero t
chlorothalonil 0.3
chlorpvrifos 0.02
cyanazine 0.01
2,4-D (2 4-dichiorophenoxvacetic acid) 0.07 0.07
dacthal 4
dalapon 0.2 0.2

DDT (dichloro diphenst trichlorosthane)  tox

4,4-DDD

4 4-DDE
diazinon 0.0006
dicamba 0.2
disldrin tox 0.002
dimethrin 2

@ dinoseb 0.0067 0.067
(- dioxin ' 0.00000005 Zero

diphenamid ' 0.2
diquat ‘ 0.02 0.02
disulfoton 0.0005
diuron 0.01
endosulfan tox
endothall 01 0.1
endrin , toX 0.002 0.002 ,
ethvlene thiourea 0.001
fenamiphos 0.002
fluometuron 0.09
fonofos 0.01
¢lyphosate 0.7 0.7
heprachior tox 0.0004 Zero
heptachlor epoxide 4.0002 Zero
nexazinone 0.2

tindane {gammu-BHC) tox 0.0002 0.0002




. R, NEW MEXICO EPAMCL EPA MCLG Eraiia
PARAMETER E IEX

[
‘} (ppm) {ppm) (ppm) (ppo)
| alpha-BHC | tox |
“‘ beta-BHC ox 1
| delia-BHC | |
l] malathion 6.2 |
| maleic h_vd.razide 4
methomyl 0.2
{ methoxvchior 0.04 0.04
methyl chlorophenoxyacetic acid (MCPA) 0.011 ;
methyl parathion 0.002
metolachlor 0.1
metribuzin 0.2
oxamyl (vvdate) 0.2 6.2
paraquat | 0.03 ,
picioram 0.3 0.5 i
prometon 0.1 11
pronamide 0.03 \
propachior 0.09
propazine 0.01 |
propham 0.1
.| simazine 0.004 (.004
2.4,5-T (2.4,5-trichlorophenoxyacetic acid) 0.07
tebuthiuron 0.5
terbacil 0.09
terbufos 0.0009
toxaphene , toX 0.003 Zero
2,4,5-TP (silvex) 0.05 0.05
rriﬂurahn. 0.003
Abbreviations

1l Action Level that, if exceeded, requires water treatment

BHC  benzene hexachloride, also.called hexachlorocyclohexane
DDLU

oD 1,1'-(2.2-dichloroethyhidene) -bis/4-chlorobenzene



DY 1.1'-{2 2-dichloroethenevlidens) -bis/4-chlorobenzens
P Health Advisory
1

PInDs ocrahvdre-1.3.3.7-tetranitre-1.3,5.7-tetrazocine
s Maximum Contaminant Level

UL Mavimum Contaminant Level Goal

me’l. milhigrams per liter

ey mitlivem per vear

mrem ede vt dose committed over a SC-year period to a "reference man” from an annual miake
rate of 2 liters drinking water per day

MR methyl tertiary butyl ether, a svnonym for 2-methoxy-2-methv! propane (the standard
includes other ether-based gasoline addiuves)

=i the contaminant shall Not be I'resent

pCidl. picocuries per liter

1oy anumerical standard has not been established, but the contaminant is listed 1 a narrative
standard of "toxic poliutant” defined in WQCC regulations

245TP 2.4 5-trichlorophenoxpropionic acid

it Treaument Technique that public water sysiem operators must adhere to 1nstead of a
numerical standard

um rmcromet”r

U Uniter States Environmental Protection Agency

New Mexico Water € juality Control Commission

Footnotes

The proposed standard excludes radon 222, radium 226 and uranium activity

This standard excludes radium 228 activity. Units for the existing standard are mrem/yr.
U.S. EPA has proposed to change the units to mrem ede/yr.

*#% The "THMs" standard applies to the sum of chloroform, dichlorobromomethane,
dibromochloromethane, and bromoform.

“%*% This standard applies to the sum of naphthalene and monomethvinaphthalene 1somers.
% This standard applies to the sum of monoe-, di-, and trichloroacetic acids, and mono- and
dibromoacetic acids.

st e

——

| —

Use and Applicability of Standards

All New Mexico standards are adopted by the WQCC except for the MTBE and petroleum
(floating product and undesirable odor) standards, which are adopted by the New Mexico
Environmenta! Improvement Board.

U.S. EPA's MCLGs are set at levels that would result in no known or anticipated adverse
health effects with an adequate margin of safety. MCLGs do not-take treatment cests into
considerartion and are not enforceable. Health-based proposed MCLs and final
enforceable MCLs are set as close te MCLGs as feasible with use of best technology,
ireatment technigues and other means.



U.S. EPA's HAs serve as informal technical guidance to assist Federal, State and Local officials
responsipie for protecung public health when emergency spills or contamination Situations occur.
They are not to be construed as legally enforceable Federal standards and are subject to change e

as new information becomes available. All HAs listed are for lifetime exposures except for p-
dioxane (10 day) and n-hexane (7 vear).

o
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Appendix A ’ )

State of New Mexico Soil Screening Levels

Table A-1 provides State of New Mexico Soil Screening Levels (SSLs), 2s developed by the New
Mexico Environment Department (NMED) Hazardous Waste Bureau (HWB) and the Ground
Water Quality Bureau Voluntary Remediation Program for 208 chemicals most commonly
associated with environmental releases within the state. These NMED SSLs are derived using
default exposure parameter values (as presented in Table A-2) and chemical- and State of New
Mexico-specific physical parameters (as presented in Table B-1 of Appendix B). These default

~ values are assumed to be appropriately conservatve in the face of uncertainty and are likely to be
protective for the majority of site conditons relevant to soil exposures within New Mexico.

However, the NMED SSLs are not necessarily protective of all known human exposure pathways,
reasonable land uses or ecological threats. Thus, before applying NMED SSLs at a site, it is
extremely important to compare the conceptual site model (CSM) with the assumptions upon which
the NMED SSLs are predicated to ensure that the site conditions and exposure pathways match
those used to develop the NMED SSLs. If this comparison indicates that the site at issue is more
complex than the corresponding SSL scenarios, or that there are significant exposure pathways not
accounted for by the NMED SSLs, then the NMED SSLs are insufficient for use in a defensible
assessment of the site. A more detailed site-specific approach will be necessary to evaluate the
additional pathways or site conditons.

Table A-1
Column 1: The first column 1n Table A-1 presents the names of the chemicals for which
NMED has developed SSLs.
Column 2: The second column presents NMED SSLs predic_ated on residental soil
exposures.
Column 3,5, 7, :
and 10:  These columns present indicator categories for the NMED SSL residential,

industrial, construction, and tap water basis, whether predicated on
carcinogenic effects (ca), noncarcinogenic effects (nc), soil saturation limits
(sat) or 2 non-risk based “max” determination. NMED SSLs predicated on a
carcinogenic endpoint reflect age-adjusted child-to-adult exposures. NMED
SSLs predicated on a noncarcinogenic endpoint reflect child-only exposures.
Detected concentrations above the “sat” value may indicate the presence of
nonaqueous phase liquid (NAPL). For certain inorganic and semivolatile
organic compounds (SVOCs) that exhibit relatively low toxicity, 2 non risk-
based maximum concentration of 10° mg/kg is given when the risk-based SSL
exceeds that level. These are noted as “max” in the tables.

Columns 4 and 6:  The fourth and sixth columns present NMED SSLs analogous to Column 1,
with the exception that these values correspond to Industrial/Occupational
and Construction worker (adult-only) exposures, respectively.

Columns 5and 7. The fifth and seventh columns present endpoint bases analogous to Column3 @

A-1
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for the Industrial/Occupational and Construction worker receptor
populations, respectively. Unlike the Residential population, noncarcinogenic
endpoint notes for these receptor populations are predicated on adult-only
exposures.

Column &: The eighth column notes which chemicals are considered VOCGCs (for inhalation
considerations). Those chemicals not considered VOCs are evaluated within
the SSLs relative to inhalation of particulate emissions.

Column 9: Presents the tap water SSL for the residential scenario.

Columns 11 and 12: The ninth column presents NMED SSLs for the migration to groundwater
pathway developed using a default dilution attenuation factor (DAF) of 1,
which assumes no effecuve dilution or attenuation. These values can be
considered at sites where little or no dilution or attenuation of soil leachate
concentrations 1s expected (e.g., shallow water tables, karst topography).
Column 10 presents NMED SSLis for the migration to groundwater pathway
developed using a DAF of 20 to account for natural processes that reduce
contaminant concentrations in the subsurface.

As noted above, separate NMED SSLs are presented for use in evaluating three discrete potential
receptor populations: Residential, Industrial/Occupational, and Constructon. Each NMED SSL
considers incidental ingestion of soil, inhalation of volatiles (limited to those chemicals noted as
volatile organic compounds [VOCs] within Table A-1) or particulate emissions from impacted sotl,
and dermal contact with soil.

Generally, if a contaminant is detected at a level in soil exceeding the most relevant NMED SSL,
and the site-specific CSM is in general agreement with the underlying assumptions upon which the
NMED SSLs are predicated, this result indicates the potential for adverse human health effects to
occur. Conversely, if no contaminants are detected above the most relevant NMED SSL, this tends
to indicate to the user that environmental conditions may not necessitate remedial action of the
surface soil or the vadose zone.

A detection above an NMED SSL does not indicate that unacceptable exposures are, in fact,
occurring. The NMED SSLs are predicated on relatively conservative exposure assumptions and an
exceedance only tends to indicate the potential for adverse effects. The NMED SSLs do not
account for additive exposures, whether for carcinogenic or noncarcinogenic endpoints. Section 5
of Part A addresses a methodology by which an environmental manager may determine whether
further site-evaluation is warranted, however, this methodology does not replace the need for
defensible risk assessment where indicared.

The NMED SSLs address a basic subset of exposures fundamental to the widest array of
environmentally-impacted sites within the State of New Mexico. The NMED SSLs cannot address
all relevant exposure pathways associated with all sites. The utility of the NMED SSLs depends
heavily upon the understanding of site conditions as accurately reflected in the CSM and nature and
extent of contamination determinations. Consideration of the NMED SSLs does not preclude the
need for site-specific risk assessment in all instances.

A-2
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NMED Soil Screening Levels
June 2006
Revision 4.0

Tabie A-2
Default Exposure Factors
Symbol Definition (units) Default Reference

CSF, Cancer slope factor oral (mg/kg-day)™ Chem.-spec. IRIS, HEAST, or NCEA
CSF; Cancer slope factor inhaled (mg/kg-day)™ Chem.-spec. IRIS, HEAST, or NCEA
RfD, Reference dose oral (mg/kg-day) Chem.-spec. IRIS, HEAST, or NCEA
RfD; Reference dose inhaled (mg/kg-day) Chem.-spec. IRIS, HEAST, or NCEA
TR Target cancer risk 1E-05 NMED-specific value
THQ Target hazard quotient 1 US EPA, 1989
BW Body weight (kg)

-- adult 70 US EPA, 1989

--"child 15 US EPA, 1991
AT Averaging time (days)

-- carcinogens 25550 US EPA, 1989

- noncarcinogens ED*365

Exposed surface area for soil/dust
SA (cmi/day) US EPA, 1989

- adult resident 5700 US EPA, 1996a

— adult worker 3300 US EPA, 1996a

-~ child 2800 US EPA, 1989
AF Adherence factor, soils (mg/cm?) US EPA, 1989

— adult resident 0.07 US EPA, 1996a

— adult worker 0.2 US EPA, 1996a

-- child resident 0.2 US EPA, 1989

- construction worker 0.3 NMED-specific vaiue
ABS Skin absorption defaults (unitless):

— semi-volatile organics 0.1 US EPA, 1989

- volatile organics na US EPA, 2003a

— inorganics na US EPA, 2000s
IRA inhalation rate (m*/day)

-- adult resident 20 US EPA, 1991

— adult worker 20 US EPA, 20012

-- child resident 10 Exposure Factors, (US EPA, 1997)
IRW Drinking water ingestion rate (L/day) ’

— adult 2 US EPA, 2004b

-- child 1 US EPA, 2004b
IRS Soil ingestion (mg/day)

— adult resident 100 US EPA, 1991

-- child resident 200 US EPA, 1991

-- commercialfindusirial worker 100 US EPA, 2001a

construction worker 330 US EPA, 1991
EF Exposure frequency (days/yr)

- residential 350 US EPA, 1991

- commercialfindustrial 225 US EPA, 2001a

— construction worker 250 NMED-specific value
ED Exposure duration (years)

-- residentiat 30° US EPA, 1991)

-~ chitd 6 (US EPA, 1991)

-- commercial/industrial 25 (US EPA, 1999)

— construction worker 1 NMED-specific value

Age-adjusted factors for carcinogens :
IFSadj tngestion factor, soiis ((mg-yrj/[kg-day]) 114 US EPA, 2001a
SFSadj Dermal factor, soils (mg-yr}/[kg-day}) 361 US EPA, 2001a
tnhFadj Inhalation factor, air ([m’-yrl/[kg-day}) " E?;Z??g’g%to RAGS: Part B, (US
IFWadj Ingestion factor, water ([L-yr}/[kg-day)) 11 DL aga 0 RAGS: Part B.(US
PEF Particulate emission factor (m°/kg) Chem.-spec. US EPA, 2001a
VFs Volatilization factor for soil (m*/kg) Chem.-spec. US EPA, 2001a
VFw Volatilization factor for water (L/m®) 0.5 US EPA, 1991
Csat Soil saturation concentration (ma‘/kg) Chem.-spec. US EPA, 2001a

“Exposure duration for lifetime residents is assumed to be 30 years total. For carcinogens, exposures are combined ior children (6
years) and adults (24 years).

Chem.-spec.- Chemical-specific value

RAGS - Risk Assessment Guidance for Superfund
HEAST - Health Effects Assessment Summary Tables, USEPA, 1997
NCEA - National Center for Environmental Assessment, Office of Research and Development (USEPA, 2003c¢)
NMED — New Mexico Environment Department

ha - not applicable
IRIS — Integrated Risk Information System, USEPA, 2003b
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1. introduction

The purpose of an ecological risk assessment is to evaluate the potential adverse effects that
chemical contamination has on the plants and animals that make up ecosystems. The risk

assessment process provides a way to develop, organize and present scientific informaton so that it
is relevant to environmental decisions. '

The New Mexico Environment Department Hazardous Waste Bureau (NMED) has developed a
tiered procedure for the evaluation of ecological risk. This procedure 1s outlined in the Guidance for
Assessing Ecological Risks Posed by Chemicals: Screening-Level Ecological Risk Assessment (GAERPC)
(NMED, 2000). Briefly, the tiers of the procedure are organized as follows:

PHASE I: QUALITATIVE ASSESSMENT

e TierI: Screening-Level Ecological Risk Assessment
*  Scoping Assessment
e Screening Assessment

PHASE H:-QUANTITATIVE ASSESSMENT

e Tier IL: Site-Specific Ecological Risk Assessment

As discussed above and illustrated in Figure 1, the Scoping Assessment is the first phase of the Tier
I Screening-Level Ecological Risk Assessment process as defined by the NMED GAERPC. This
document provides specific procedures to assist the facility in conducting the first step (Scoping
Assessment) of the Tier I, Screening-Level Ecological Risk Assessment process outlined in the
GAERPC. The purpose of the Scoping Assessment 1s to gather information, which will be used to
determine if there is “any reason to believe that ecological receptors and/or complete exposure
pathways exist at or in the locality of the site” (NMED, 2000). The scoping assessment step also
serves as the initial information-gathering phase for sites clearly in need of a more detailed
assessment of potential ecological risk. This document outlines the methodology for conducting a
Scoping Assessment, and includes a Site Assessment Checklist (Attachment A), which serves as tool
for gathering information about the facility property and surrounding areas. Although the
GAERPC provides a copy of the US EPA Checklist for Ecological Assessment/Sampling (US EPA,
1997), the attached Site Assessment Checklist provides an expanded, user-friendly template, which
both guides the user as to what information to collect and furnishes an organized structure in which
to enter the informaton.

After the Site Assessment Checklist has been completed, the assessor must use the collected
information to generate a Scoping Assessment Report and Preliminary Conceptual Site Exposure
Model (PCSEM). Guidance for petforming these tasks is provided in this document, and in the
GAERPC. The Scoping Assessment Report and PCSEM are subsequently used to address the first
in a series of Technical Decision Points of the tiered GAERPC process. Technical Decision Points
are questions which must be answered by the assessor after the completion of certain phases in the
process. The resulting answer to the question determines the next step to be undertaken by the
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facility. The first Technical Decision Point, as illustrated in Figure 1, is to decide: Is Ecological Risk
Suspected?

If the answer to the first Technical Decision Point is “no” (that is, ecological risk is not suspected),
the assessor may use the Exclusion Criteria Checklist and Decision Tree (Attachment B) to help
confirm or deny that possibility. However, it 1s unlikely that any site containing potential ecological
habitat or receptors will meet the Site Exclusion Criteria.

If ecological risk 1s suspected, the facility will usually be directed to proceed to the next phase of Tier
[, which is a Screening Level Ecological Risk Assessment (SLERA). A SLERA is a simplified risk
assessment that can be conducted with limited site-specific data by defining assumptions for
parameters that lack site-specific data (US EPA, 1997). Values used for screening are consistenty
biased in the direction of overestimating risk to ensure that sites that might pose an ecological risk
are propetly identified. The completed Site Assessment Checklist 1s a valuable source of
information needed for the completion of the SLERA. Instructions for performing a SLERA can
be found in the GAERPC and in a number of EPA guidance documents (e.g., US EPA, 1997; US
EPA, 1998).

2. Scoping Assessment

The Scoping Assessment serves as the initia] information gathering and evaluation phase of the Tier
I process. A Scoping Assessment consists of the following steps:

e Compile and Assess Basic Site Information (using Site Assessment Checklist)
o Conduct Site Visit

e Identfy Preliminary Contaminants of Potenual Ecological Concern

. Dbevelop a Preliminary Conceptual Site Exposurev Model

e Prepare a Scoping Assessment Report

The following subsections provide guidance for completing each step of the Scoping Assessment.

For addidonal guidance, readers should refer to the GAERPC (NMED, 2000).

2.1 ComPILE AND AssESS BASIC SITE INFORMATION

The first step of the Scoping Assessment process is to compile and assess basic site information,
Since the purpose of the Scoping Assessment is to determine if ecological habitats, receptors, and
complete exposure pathways are likely to exist at the site, those items are the focus of the
information gathering. The Site Assessment Checklist (Attachment A) should be used o complete
this step. The questions in the Site Assessment Checklist should be addressed as completely as
possible with the information available before conducting a site visit.

In many cases, a large portion of the Site Assessment Checklist can be completed using reference
materials and general knowledge of the site. A thorough file search should be conducted to compile
all potenual reference materials. Resource Conservation and Recovery Act (RCRA) Facility
Assessment (RFA) and Facility Investigation (RFI) reports, inspection reports, RCRA Part B Permit
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Applications, and facility maps can all be good sources of the information needed for the Site
Assessment Checklist.

Habitats and receptors which may be present at the site can be identified by contacting local and
regional natural resource agencies. Habitat types may be determined by reviewing land use and land
cover maps (LULC), which are available via the Internet at http:// www.nationalatlas.gov/scripts.
Additional sources of general information for the identification of ecological receptors and habirats
are listed 1n the introduction section of the Site Assessment Checklist (Attachment A).

After all available information has been compiled and entered into the Site Assessment Checklist,
the assessor should review the checklist and identify data gaps. Plans should then be made to obtain

the missing information by performing additional research and/or by observation and nvestgation
during the site visit.

22 SiE _Vlsrr

When performing a Scoping Assessment, at least one site visit should be conducted to directly assess
ecological features and conditdons. As discussed in the previous section, completion of the Site
Assessment Checklist should have begun during the compilation of basic site information. The site
visit allows for verification of the information obtained from the review of references and other
information sources. The current land and sutrface water usage and characteristics at the site can be
~observed, as well as direct and indirect evidence of receptors. In addinon to the site, areas adjacent
to the site and all areas where ecological receptors are likely to contact site-related chemicals (i.e., all
areas which may have been impacted by the release or migration of chemicals from the site) should
be observed or visited and addressed in the Site Assessment Checklist. The focus of the habitat and
receptor observations should be on a community level. That is, dominant plant and animal species
and habitats (e.g., wetlands, wooded areas) should be identified during the site visit. Photographs
should be taken during the site visit and attached to the Scoping Assessment Report. - Photographs
are particularly useful for documenting the nature, quality, and distribution of vegetation, other
ecological features, potential exposure pathways, and any evidence of contamination or impact.
While the focus of the survey is on the community level, the U.S. Fish and Wildlife Service and the
New Mexico Natural Heritage Program should be contacted prior to the site visit. The intent is to
determine if state listed and/or federal listed Threatened & Endangered (T&E) species or sensitive
habitats may be present at the site, or if any other fish or wildlife species could occur in the area (as
indicated in the Site Assessment Checklist, Section IIID). A trained biologist or ecologist should
conduct the biota surveys to appropriately charactetize major habitats and to determine whether
T&E species are present or may potentally use the site. The site assessment should also include a
general survey for T&E species and any sensitive habitats (e.g. wetlands, perennial waters, breeding
areas), due to the fact that federal and state databases might not be complete.

Site visits should be conducted at times of the year when ecological features are most appatent (i.e.,
spting, summer, early fall). Visits during winter might not provide as much evidence of the presence

or absence of receptors and potendal exposure pathways.

In addition to observations of ecological features, the assessor should note any evidence of chemical
releases (including visual and olfactory clues), drainage patterns, areas with apparent erosion, signs of
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groundwater discharge at the surface (such as seeps or springs), and any natural or anthropogenic
site disturbances.

2.3  IpENTIFY CONTAMINANTS OF POTENTIAL ECOLOGICAL CONCERN

Conraminants of Potential Ecological Concern (COPECS) are chemicals which may pose a threat to
individual species or biological communities. For the purposes of the Scoping Assessment, all
chemicals known or suspected of being released at the site are considered COPECs. The
identification of COPEC:s is usually accomplished by the review of historical information in which

_ previous site activities and releases are identified, or by sampling data which confirm the presence of

contaminants in environmental media at the site. If any non-chemical stressors such as mechanical
disturbances or extrerne temperature conditions are known to be present at the site, they too ate to
be considered in the assessment.

After the COPECs have been identified, they should be summarized and organized (such as in table
or chart form) for presentation in the Scoping Assessment Report.

24 DEVELOPING THE PRELIMINARY CONCEPTUAL SITE EXPOSURE VioDsL

A PCSEM provides a summary of potenually complete exposure pathways, along with potentially
exposed receptor types. The PCSEM, in conjunction with the scoping report, is used to determine
whether further ecological assessment (L.e., Screening-Level Assessment, Site-Specific Assessment)
and/or interim measures are required.

A complete exposure pathway is defined as a pathway having all of the following attributes
(US EPA, 1998, NMED, 2000):

e A source and mechanism for hazardous waste/constituent release to the environment

e An environmental transport medium or mechanism by which a receptor can come into contact
with the hazardous wasrte/constituent

e A point of receptor contact with the contaminated media or via the food web, and

e An exposure route to the receptor.

If any of the above components are missing from the exposure pathway, it is not a complete
pathway for the site. A discussion regarding all possible exposure pathways and the
rationale/justification for eliminating any pathways should be included in the PCSEM narrative and
in the Scoping Assessment Report.
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Adapted from GAERPC (NMED 2000).
Figure 1. NMED Ecological Risk Assessment Process
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The PCSEM is presented as both a narrative discussion and a diagram illustrating potental
contaminant migraton and exposure pathways to ecological receptors. A sample PCSEM diagram is
presented in Figure 2. On the PCSEM diagram, the components of a complete exposure pathway
are grouped into three main categories: sources, release mechanisms, and potential receptors. As a
contaminant migrates and/or is transformed in the environment, sources and release mechanisms
can be defined as primary, secondary, and tertary.

For example, Figure 2 depicts releases from a'landfill that migrate into soils, and reach nearby
surface water and sediment via storm water runoff. In this situation, the release from the landfill is
considered the primary release, with infiltration as the primary release mechanism. Soil becomes the
secondary source, and storm water runoff is the secondary release mechanism to surface water and
sediments, the teruary source.

Subsequent ecological exposures to terrestrial and aquatic receptors will result from this release. The
prifnary exposure routes to ecological receptors are direct contact, ingestion, and possibly inhalation.
For example, plant roots will be in direct contact with contaminated sediments, and burrowing
mammals will be exposed via dermal contact with soil and incidental ingestion of contaminated soil.
In addidon, exposures for birds and mammals will occur as they ingest prey items through the food
web.

Although completing the Site Assessment Checklist will not provide the user with a ready made
PCSEM, a majority of the components of the PCSEM can be found in the information provided by
the Site Assessment Checklist. The informaton gathered for the completion of Section 11 of the Site
Assessment Checklist, can be used to identify sources of releases. The results of Section I1I, Habirat
Evaluation, can be used to both identify secondary and tertary sources and to identify the types of
receptors which may be exposed. The informaton gathered for completion of Section IV,
Exposure Pathway Evaluaton, will assist users in tracing the migration pathways of releases in the
environment, thus helping to identify release mechanisms and sources.

Once all of the components of the conceptual model have been identified, complete exposure
pathways and receptors that have the potential for exposure to site releases can be identified.

For further guidance on constructing a PCSEM, consult the GAERPC (NMED, 2000), and EPA’s
Office of Solid Waste and Emergency Response’s Soi/ Screening Guidance: User’s Guede (1996).

2.5 ASSEMBLING THE SCOPING ASSESSMENT REPORT

After completion of the previously described actvities of the scoping assessment, the Scoping
Assessment Report should be assembled to summarize the site information and present an
evaluaton of receptors and pathways at the site. The Scoping Assessment Report should be
designed to support the decision made regarding the first Technical Decision Point (Is Ecological
Risk Suspected?). The Scoping Assessment Report should, at a minimum, contain the following
information:

e Existng Data Summary

e Site Visit Summary (including a completed Site Assessment Checklist)

6
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Evaluation of Receptors and Pathways

Recommendatons

Attachments (e.g. photographs, field notes, telephone conversation logs with natural resource
agencies)

References/Data Sources

After completion, the Scoping Assessment Report and PCSEM should be submitted to NMED for
review-and approval. These documents will serve as a basis for decisions regarding future actons at

the site.
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3. Site Exciusion Criteria

If the assessor believes that the answer to the first Technical Decision Point (Is Ecological Risk
Suspected?) 1s “no” based on the results of the PCSEM and Scoping Assessment Report, it should
be determined whether the facility meets the NMED Site Exclusion Criteria.

Exclusion criteria are defined as those conditions at an affected property which eliminate the need
for a SLERA. The three criteria are as follows:

e Affected property does not include viable ecological habitat.
° Affected property is not udlized by potenual receptors.

¢ Complete or potentially complete exposure pathways do not exist due to affected property
setting or conditions of affected property media.

The Exclusion Criteria Checklist and associated Decision Tree (Attachment B) can be used as a tool
to help the user determine if an affected site meets the exclusion criteria. The checklist assists in
making a conservative, qualitative determination of whether viable habitats, ecological receptrors,
and/or complete exposure pathways exist at or 1n the locality of the site where a release of
hazardous waste/ constituents has occurred. Thus, meeting the exclusion criteria means that the
facility can answer “no” to the first Technical Decision Point.

" If the affected property meets the Site Exclusion Criteria, based on the results of the checklist and
decision tree, the facility must still submit a Scoping Assessment Report to NMED which @
documents the site conditons and justification for how the criteria have been met. Upon review ‘
and approval of the exclusion by the appropriate NMED Bureau, the facility will not be required to
conduct any further evaluation of ecological risk. However, the exclusion 1s not permanent; a future
change in circumstances may result in the affected property no longer meeting the exclusion criteria.

4. Technical Decision Point: is Ecological Risk Suspected?

As discussed 1n the beginning of this document, the Scoping Assessment is the first phase of the
GAERPC ecological risk assessment process (Figure 1). Following the submission of the Scoping
Assessment Report and PCSEM, NMED will decide upon one of the following three
recommendations for the site: ' '

e No further ecological investigation at the site, or
e Continue the fisk assessment process, and/or

e Undertake a removal or remedial action.

If the information presented in the Scoping Assessment Report supports the answer of “no” to the
first Technical Decision Point, and the site meets the exclusion criteria, the site will likely be excused
from further consideration of ecological risk. Howewver, this is only true if it can be documented
that 2 complete exposure pathway does not exist and will not exist in the future at the site based on
current conditions. For those sites where valid pathways for potental exposure exist or are likely to
exist in the future, further ecological risk assessment (usually 1n the form of a SLERA) will be
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required. However, if the Scoping Assessment indicates that a detailed assessment is warranted, the

facility would not be required to conduct a SLERA. Instead the facility would move directly to Tier
[1-Site-Specific Ecological Risk Assessment.
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Remediation System Monitoring

Total Fluids Pumping

Traditionally, the primary remediation system in place at Bloomfield is separate
phase hydrocarbon (SPH) removal utilizing total fluids pumping. The total fluids
pumping system is used to bring SPH and hydrocarbon impacted groundwater to
the surface for treatment or disposal. This is accomplished by pumping wells
within the SPH plume. The recovery wells pump SPH and hydrocarbon impacted
groundwater to the refinery API separator and through the refinery process
wastewater treatment system. Pumping is most effective in saturated zones with
high hydraulic conductivities such as those measured at the refinery. In 2007
total fluids pumping was accomplished through the use of fourteen recovery
wells: RW# 1, 2, 9, 14, 15, 16, 17, 18, 19, 22, 23, 28, 42 and 43.

In 2007 the estimated total gallons pumped (SPH and water) from the recovery
wells was 1,090,800 gallons. This is a significant increase in volume over 2006
due to the installation of a discharge line from RW-1 to the process sewer
system. RW-1 now pumps continuously whereas previously the well extracted
only 300 gallons per week due to storage constraints.

North Boundary Barrier Wall

The North Boundary Barrier Wall and Collection System was completed in late
April of 2005. The primary purpose of the wall and collection system was to
prevent the flow of hydrocarbon-impacted groundwater to the San Juan River.
The wall and the collection wells were designed to accumulate fluids in the
depressions or troughs of the Naciemento Formation.

Monitoring of fluid levels on both sides of the barrier wall consists of measuring
the depth to water and depth to product every other week.

Using a vacuum truck, fiuids have been removed from the collection and
observation wells on a 3X per week basis throughout 2007. Total calculated
volume for 2007 from the Observation wells (located on the north side of the
slurry wall) is <500 gallons for the entire year or <10 gallons per week.

Total calculated volume removed from Collection wells (located on the south side
of the slurry wall) is 16,898 gallons or 324 gallons per week. The formula used
for calculating the amount of water pulled from each well is the following: Total
Well Depth — Depth to Water X (Conversion Factor for Pipe Size) X 156 (Welis
pulled 3X/week X 52 Weeks).



Hammond Ditch Recovery System

The Hammond Ditch Recovery System consists of recovery tank #37, which
collects groundwater from two 8-inch influent lines connected to the perforated
sub-drain (the French Drain) beneath the Hammond Ditch irrigation canal. The
Tk #37 liquid level is set on a float control system and automatically pumped
through a flow meter to the API Separator. The total volume pumped through the
flow meter in 2007 was 26,404 barrels (1,108,968 gallons). This volume is lower
than 2006 due to the fact that the discharge lines were out of service for some
time. The discharge lines were out of service because they connect to the
process sewer lines in the Sulferox Unit. The Sulferox sewer lines were replaced
in 2007 and during the replacement project Tk #37 was emptied many times by
Vac Truck and no records were kept as to those volumes.

North Qutfalis/Draws

The lined collection and barrier systems that were installed at the point of the
seeps in the draws north of the barrier wall are monitored and pumped for
recovery. From January 2007 to December 2007, approximately 110,114 gallons
were pulled from all outfalls. The majority of the fluids removed from the outfalls
are from precipitation events.

Inspections of the draws north of the barrier wall indicate that the barrier wall is
preventing migration of contaminated groundwater toward the San Juan River.
Since installation of the barrier wall, all previous areas where seepage of fuel
hydrocarbon impacted water was present have been eliminated.

As a matter of preventive maintenance, containments in the draws were
upgraded periodically throughout 2007.

River Terrace

The River Terrace Bioventing Project was put on-line in January 20086.
Monitoring and remedial actions are following the Voluntary Measures Bioventing
Monitoring Plan that has been approved by NMED and are submitted in a
separate report to the agencies.

East Qutfall

The east outfall is collected into a pipe, which flows to Tank #38 and then to Tank
#33 located just south of the western fresh water pond. Hydrocarbons are
skimmed off the top of the tank into a secondary tank, which is emptied with a
vacuum truck and taken to the API separator. The remaining water from Tank
#33 is then piped to the fresh water pond. The total gallons pumped in 2007 were
10,493,070 gallons.

Tank #33 effluent analytical summary can be found in Section 9.




Overall System Capabilities

The French Drain and the collection wells are in the same column of water. The
French Drain removed 98.9% of the water south of the slurry wall. Vacuuming
the Collection Wells three times per week only removed 1.1% of the water south
of the slurry wall.
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| Summary

Compliance Monitoring
Measured depth to groundwater tables and analytical summaries are located in
Section 9.0 of this report.

Groundwater Monitoring

2007 semi-annual monitoring occurred during the first week of April. Samples
were collected from all wells with the exception of wells that contained separate
phase hydrocarbon or wells that were dry or did not contain enough water to
collect a sample. Annual sampling started the week of August 20, 2007.
Bloomfield Refinery personnel followed guidelines from the Facility-wide
Groundwater Monitoring Plan submitted to NMED and OCD July 31, 2007.

Groundwater Measurements

Depth-to-water and depth-to-product measurements were collected at all
monitoring wells, recovery wells, collection wells, and observation wells prior to
sample collection during the 2007 sampling events. MW #3, MW #5, and MW #6
were dry in April and August. In April 2007, separate phase hydrocarbon was
detected in eight monitoring wells (MW #20, MW #21, MW #25, MW #47, RW
#18, RW #23, RW #28, and RW #42). In August 2007, separate phase
hydrocarbon was detected in seven additional monitoring wells (MW #4, MW
#40, MW #41, RW #2, RW #9, RW #14, and RW #43). Figure 4 and Figure 5 in
Section 10.0 represent the groundwater elevation contours for April 2007 and
August 2007, respectively.

BTEX

MW #1, MW #8, MW #12, MW #13, MW #27, MW #32, MW #33, MW #35, MW
#37, MW #38, East Outfall #2, and East Outfall #3 did not exceed the WQCC
BTEX standards. MW #11, MW #26, and RW #1 were over the benzene
standard of 0.01 mg/L in April and August 2007. MW #34 topped the benzene
standard in August 2007. RW #15 and MW #30 surpassed the benzene, toluene,
ethylbenzene, and xylene standards in April and August of 2007. RW #9
exceeded benzene, ethylbenezene, and xylene limits in April and benzene and
xylene in August 2007. MW #4 surpassed limits on benzene and xylene in April
2007 but was not sampled in August since the well contained separate phase
hydrocarbon. RW #43 exceeded the WQCC BTEX standards in April 2007 but
was not sampled in August since the well contained separate phase
hydrocarbon. MW #31 topped benzene, ethylbenzene, and xylene standards in
April but inadvertently was not sampled in August.

General Chemistry
General chemistry parameters were analyzed only during the annual sampling
event in August and not in April 2007. WQCC TDS standard (1000 mg/L) was




exceeded by MW #8, MW #11, MW #12, MW #13, MW #26, MW #27, MW #30, -
MW #32, MW #34, MW #37, RW #1, and RW #15. The sulfate standard (600
mg/L) was surpassed by MW #8, MW #12, MW #13, MW #27, MW #32, and MW
#33. The chloride standard (250 mg/L) was topped by MW #8, MW #13, MW
#26, MW #32, MW #33, MW #37, and RW #15. The nitrogen standard (10 mg/L)
was exceeded by MW #8, MW #32, and MW #33.

Total Metals (RCRA 8)

Total Metals (RCRA 8) were analyzed only during the annual sampling event in
August 2007 but not required during the April 2007 sampling event. The barium
was detected above the MCL (2.0 mg/L) at MW #26. Lead was detected over the
MCL (0.015 mg/L) in MW #11, MW #12, RW #1, and RW #9. MW #35 surpassed
the arsenic MCL (0.05 mg/L). MW #8 exceeded the chromium MCL (0.1 mg/L)
and silver MCL (0.05 mg/L).

Dissolved Metals

Samples collected in August 2007 were analyzed for WQCC dissolved metals.
Dissolved metals analysis was not required for the April 2007 sampling event.
The wells detected to have iron (1.00 mg/L) and manganese (0.20 mg/L) above
the WQCC standard are MW #11, MW #26, MW #27, MW #34, MW #35, MW
#37, and MW #38. MW #12 and MW #13 exceeded the manganese standard.
MW #26 surpassed the barium (1.00 mg/L) and manganese standards. RW #1,
RW #9, and RW #15 topped barium, iron, and manganese WQCC standards.

Semi-Volatile Organic Compounds

Samples were analyzed for SVOCs by EPA Method 8270 during the annual
sampling event in August 2007. SVOCs were below the respective laboratory
reporting limit on all of the analytes in 13 of the 19 wells sampled. Naphthalene
was detected above the WQCC standard of 0.03 mg/L in six of the 19 wells (MW
#11, MW #26, MW #30, RW #1, RW #9, and RW #15). Five of these six wells
had a detected concentration of 2-Methylnaphthalene (with MW #26 being the
exception).

North Boundary Barrier Wall

Seeps
There are nine catchment basins located along the bluff north of MW #45 and

MW #46 and on the south side of the San Juan River. The catchment basins
were installed as temporary measures when the seeps were first identified in
2004. The slurry wall was designed and installed in April 2005 to serve as a
permanent control measure to prevent further potential discharges of ground
water to surface water and the generation of seeps along the bluff. These basins
have been referred to as seeps, outfalls, and catchments. For the purpose of
clearing up any confusion, these areas will be referred to as Seep 1 through
Seep 9. The seeps are identified in Section 10.0, Figure 10.




Beginning in.October 2007, monthly samples were collected from Seeps 1, 6, 7,
8, and 9 and analyzed for BTEX by EPA Method 8021B. Analyses of these water
samples indicate that BTEX volatile organic constituents are non-detect. Results
and conclusions from those sampling events can be found in the Evaluation of
Interim Measures report presented to NMED and OCD in January 2008.

Groundwater Monitoring

Semi-annual sample collection began during the first week of April 2007. Annual
sampling occurred the week of August 20, 2007. During both sampling events,
groundwater samples were collected from all observation wells and two collection
wells (CW-0+60 and CW25+95) with the exception of wells that contain separate
phase hydrocarbon or wells that were dry or did not contain enough water to
catch a sample.

Groundwater Measurements

Depth-to-water and depth-to-product measurements were collected at each
monitoring well, collection well, and observation well prior to sample collection
during the April and August 2007 sampling events. Groundwater elevation maps
were developed using the data gathered at that time. OW 1+50 and OW 3+85
had separate phase hydrocarbon presentin both April and August. Separate
phase hydrocarbon was detected in OW 5+50 in April and OW 16+60 in August.
OW 6+70, OW 8+10, and OW 14+10 were dry in both April and August. OW
5+50 and OW 19+50 were dry in August but not in April.

Water Analysis

OW 0+60 and CW 0+60 were over the benzene (0.01 mg/L. ) WQCC standards
and TPH Screening Guidelines for Diesel Range Organics (DRO)(1.72 mg/L) in
August 2007. Concentrations detected at OW 11+15 exceeded the benzene and
DRO standards in April and benzene limits in August 2007. OW 22+00 and OW
23+10 surpassed the DRO standards in August

Remedial Action and Conclusions

North Boundary Barrier Wall

During 2007, visual inspections of Seeps 1-9 were performed bi-weekly. This
inspection has shown ground water discharge from the seeps along the river bluff
has decreased significantly since installation of the slurry wall. It now appears
that only seeps #1, #6, #7, #8, and #9 have any actual discharge of ground water
as opposed to apparent periodic accumulation of stormwater in the other seep
basins.

Groundwater elevation maps indicate that the wall is performing as intended by
capturing the water along the south side of the wall. Inspections of the draws
north of the barrier wall indicate where seepage of fuel hydrocarbon impacted
water was present has been reduced or eliminated.

Visual inspection of Seeps 1-9 and fluid monitoring of the observation and
collection wells will continue. The location of separate phase hydrocarbon in all




wells along Hammond Ditch will be assessed and trends in detection and

absence of SPH thickness as well as fluid build up on both sides of the barrier
will be assessed.

River Terrace Investigation

The system was put on-line in January 2006. Monitoring and remedial actions
are following the Voluntary Measures Bioventing Monitoring Plan that has been
approved by NMED.

Monitoring results and conclusions were presented in the River Terrace
Bioventing Project Annual Report in January 2008.

Facility-Wide Monitoring and Remedial Actions

Future monitoring and remedial action will follow the Facility-Wide Groundwater
Monitoring Plan dated December 2007 and approved by NMED and OCD with
direction in March 2008. As stated in 5.1.2 of the Monitoring Plan, consideration
for on-going monitoring of total metals and SVOC analysis will be assessed for
necessity during future monitoring events. Only 6 of the 19 wells analyzed by
EPA Method 8270 displayed any detection of SVOCs. Naphthalene was present
in all six wells and 2-Methylnaphthalene was present in 5 of the 6 wells. These
analytes can also be detected using EPA Method 8260B. Bloomfield Refinery
proposes to eliminate EPA Method 8270 in future monitoring and continue to use
the more cost-effective EPA Method 8260B.
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Groundwater Elevation Information

All Monitoring Wells, Recovery Wells, Observation Wells, Collections Wells. And
Sump Wells were resurveyed in February 2006. All Measuring Point Elevations
were updated with the 2006 survey for this report.

The following equations were used to calculate “Corrected Groundwater
Elevation”:

(1) Separate Phase Hydrocarbon not detected=
MPE- DTW

(2) Separate Phase Hydrocarbon detected=
MPE — DTW +[0.8 (DTW — DTP)]

Separate Phase Hydrocarbon Thickness = DTW - DTP

MPE = Measuring Point Elevation
DTW = Depth to Water
DTP = Dept to Product



Groundwater Elevation

8/22/2007 MW-01 5519.21 21.56 NPP 17.29 5501.92 NPP
4/4/2007 5519.21 21.56 NPP 17.29 5501.92 NPP
812212007 MW-03 5539.27 36.75 NPP 36.41 5502.86 - NPP
4/11/2007 5539.27 36.75 NPP 36.35 5502.92 NPP
8/27/2007 |- MW-04 5527.78 30.48 27.5 27.53 5500.27 0.03
4/3/2007 5527.78 30.48 NPP 26.53 5501.25 NPP
8/22/2007 MW-05 5548.56 37.2 NPP NWP NPP
4/4/2007 5548.56 37.2 NPP NWP , NPP
8-22-0-7 MW-06 5554.61 48 NPP NWP NPP
4/4/2007 5554 .61 48 NPP NWP NPP
8/22/2007 MW-07 5527 .66 62.61 NPP 27.17 5500.49 NPP
4/3/2007 5527.66 62.61 NPP 27.14 5500.52 NPP
8/22/2007 MW-08 5534.58 35.93 NPP 31.84 5502.74 NPP
4/4/2007 5534.58 35.93 NPP 31.8 5502.78 NPP
8/23/2007 MW-11 5510.31 22.94 NPP 10.65 5499.66 NPP
4/3/2007 5510.31 22.94 NPP 10.79 5499.52 NPP
8/23/2007 MW-12 5501.61 14.98 NPP 10.59 5491.02 NPP
4/3/2007 5501.61 14.98 NPP - 9.34 5492.27 NPP
8/23/2007 MW-13 5542.04 52.89 NPP 40.27 5501.77 NPP
4/4(2007 5542.04 52.89 NPP 40 5502.04 NPP
8/22/2007 MW-20 5519.9 27.13 20.66 21.15 5499.14 0.49
4/9/2007 5519.9 27.13 20.55 20.67 5499.33 0.12
8/22/2007 MW-21 5521.99 30.38 21.72 21.82 5500.25 0.10
4/9/2007 5521.99 30.38 21.67 21.73 5500.31 0.06
8/22/2007 MW-25 5533.99 41.2 33.07 33.62 5500.81 0.55
4/3/2007 5533.99 41.2 32.33 32.53 5501.62 0.20
8/23/2007 MW-26 5517.88 25.11 NPP 17.16 5500.72 NPP
41312007 5517.88 25.11 NPP 16.79 5501.09 NPP
8/23/2007 MW-27 5518.67 24.42 NPP 18.34 5500.33 NPP
41212007 5518.67 24 .42 NPP 18.04 5500.63 NPP
0 NPP = No Product Present NWP = No Water Present
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Groundwater Elevation

8/22/2007 MW-29 5527; 28.62 NPP 23.19 5501.78‘ NPP
4/4/2007 5524.97 28.62 NPP 23.15 5501.82 NPP
8/22/2007 MW-30 5536.83 40.13 NPP 34 5502.83 NPP
4/11/2007 5536.83 40.13 NPP 33.94 5502.89 NPP
8/23/2007 MW-31 5536.24 39.16 NPP 34.04 5502.20 NPP
4/4/2007 5536.24 39.16 NPP 33.92 5502.32 NPP
8/23/2007 C MW-32 5525.64 27.51 NPP 2477 5500.87 NPP
4/2/2007 5525.64 27.51 NPP 24.49 5501.15 NPP
8/23/2007 MW-33 5521.79 25.51 NPP 21.93 5499.86 NPP
4/2/2007 5521.79 25.51 NPP 21.59 5500.20 NPP
8/23/2007 MW-34 5511.63 20.96 NPP 13.57 5498.06 NPP
4/2/2007 5511.63 20.96 NPP 13.53 5498.10 NPP
8/28/2007 MW-35 5518.95 26.45 NPP 21.8 5497.15 NPP
4/2/2007 5518.95 26.45 NPP 21.67 5497.28 NPP
8/23/2007 MW-36 5516.95 23.26 NPP 20.43 5496.52 NPP
4/2/2007 5516.95 23.26 NPP 20.46 5496.49 NPP
8/27/2007 MW-37 5519.62 27.58 NPP 2323 5496.39 NPP
4/2/2007 5519.62 27.58 NPP 23.11 5496.51 NPP
8/23/2007 MW-38 5519.19 26.82 NPP 23.54 5495.65 - NPP
4/2/2007 5519.19 26.82 NPP 23.29 5495.90 NPP
8/22/2007 MW-39 5520.83 38.34 NPP 26.59 5494.24 NPP
4/16/2007 5520.83 38.34 NPP 25.85 5494.98 NPP
8/22/2007 MW-40 5527.31 30.07 28.17 28.37 5499.10 0.20
- 4/16/2007 5527.31 30.07 NPP 27.23 5500.08 NPP
8/22/2007 MW-41 5526.41 31.62 26.62 27.35 5499.64 0.73 -
4/16/2007 5526.41 31.62 NPP 25.87 5500.54 NPP
8/22/2007 Mw-44 . 553544 50.91 NPP 34.19 5501.25 NPP
4/11/2007 5535.44 50.91 NPP 33.68 5501.76 NPP
8/22/2007 MW-45 5506.36 16.92 NPP 11.32 5495.04 NPP
4/16/2007 5506.36 16.92 NPP 11.28 5495.08 NPP
NPP = No Product Present NWP = No Water Present @
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Groundwater Elevation

8/22/2007 MW-46 5504.65 10.39 NPP NWP NPP
4/9/2007 5504.65 10.39 NPP NWP NPP
8/22/2007 Mw-47 5506.77 14.28 12.39 13.25 549421 0.86
4/9/2007 5506.77 14.28 12.02 12.85 5494.58 0.83
8/22/2007 P-03 5510.77 22.73 NPP 10.9 5499.87 NPP
4/9/2007 5510.77 22.73 NPP 10.56 5500.21 NPP
8/27/2007 RW-01 5529.34 40.8 NPP 31.15 5498.19 NPP
4/9/2007 5529.34 40.8 NPP 29.98 5499.36 NPP
8/27/2007 RW-02 5526.94 35.86 26.74 26.77 5500.19 0.03
4/9/2007 5526.94 35.86 NPP 25.63 5501.31 NPP
8/27/2007 RW-03 5520.35 34.57 NPP 21.74 5498.61 NPP
4/9/2007 5520.35 34.57 NPP 20,97 5499.38 NPP
8/27/2007 RW-09 5523.21 34.04 NPP 24.76 5498.45 NPP
4/9/2007 5523.21 34.04 NPP 24 .31 5498.90 NPP
8/27/2007 RW-14 5537.5 41.94 35.1 35.42 5502.34 0.32
4/9/2007 5537.5 41.94 NPP 35.12 5502.38 NPP
8/27/2007 RW-15 5536.83 43.43 NPP 34.84 5501.99 NPP
4/9/2007 5536.83 43.43 NPP - 3473 5502.10 NPP
8/27/2007 RW-16 5535.45 41.48 NPP 33.79 5501.66 NPP
4/9/2007 5535.45 41.48 NPP 33.63 5501.82 NPP
8/27/12007 RW-17 5533.84 41.89 NPP 33 5500.84 NPP
4/9/2007 5533.84 41.89 NPP 32.53 5501.31 NPP
8/27/2007 RW-18 5529.38 37.58 29.58 29.75 5499.77 0.17
4/9/2007 5529.38 37.58 28.94 29.03 5500.42 0.09
8/27/2007 RW-19 5530.51 36.64 30.31 30.34 5500.19 0.03
4/9/2007 5530.51 36.64 NPP 29.52 5500.99 NPP
NPP = No Product Present NWP = No Water Present
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Groundwater Elevation

8/27/2007 RW-22 5524.44 -35.6 NPP 25.49 5455,95 NPP
4/9/2007 5524.44 35.6 NPP 24.92 5499.52 NPP
8/27/2007 RW-23 5521.38 35.53 23.07 231 5498.30 0.03
4/9/2007 5521.38 35.53 23.05 23.09 5498.32 0.04
8/27/2007 RW-28 5527.93 36.99 28.59 29.15 5499.23 0.56
41912007 5527.93 36.99 28.09 28.3 - 5499.80 0.21
8/27/2007 RW-42 5527.48 32.02 272 27.71 5500.18 0.51
4/9/2007 5527.48 32.02 26.5 26.63 5500.95 0.13
8/27/2007 * RW-43 5515.74 24.03 20.53 20.74 5495.17 0.21

- 4/9/2007 ' 5515.74 24.03 NPP 20.22 5495.52 NPP

NPP = No Product Present

*RW #43 not used for Groundwater contouring purposes due to anomalous

NWP = No Water Present

fluid level measurements and poor well recovery history
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Water Quality Field Measurements

“'Product.| DEP Tr(mgll) )

NPP 21.56 854 6.97 64.3 4.0 228

NPP 21.56 811 6.92 56.6 NR? NR?

NPP 21.56 952 7.03 64 0.9 223

Aug-07 MW #3 36.41 NPP 36.75 NS* NS!' NS* NS* NS’
Apr-07 36.35 NPP 36.75 NS’ NS!* NS NR? NR?
Aug-06 36.36 NPP 36.75 NS NS* NS’ NS' NS*
Aug-07 MW #4 27.53 27.5 30.48 NR' NR' NR' NR’ NR'
Apr-07 _ 26.53 NPP 30.48 2207 6.99 66.0 NR? NR?
Aug-06 ‘ 26.85 NPP 30.48 NR' NR® “NR?! NR* NR’
Aug-07 MW #5 NwpP NPP 37.2 NS* NS? NS NS’ NS’
Apr-07 NWP NPP 37.2 NS* NS' NS’ NS* NS’
Aug-06 NwP NPP 37.2 NS’ NS* NS* N§’ N§*
Aug-07 MW #6 NwWPpP NPP 47.92 NS* NS’ NS’ NS? NS’
Apr-07 NwWP NPP 47.92 NS’ NS’ NS' NS* NS’
Aug-06 - NwWP NPP - 47.92 NS? NS’ NS’ NS* NS’
Aug-07 MW #7 27.22 NPP 62.61 NR? NR? NR? NR? NR?
27.14 NPP 62.61 8491 6.93 64.7 NR? NR?

2714 NPP 62.61 NR? NR? NRZ .. NR? NR?

- MW #8 31.84 NPP 3593 | 2471 6.93 61.2 1.8 261 -

31.80 NPP 35.93 2746 6.89 59.8 NR? NR?

31.79 NPP 35.93 2966 7.04 61 0.5 231

Aug-07 MW #11 10.65 NPP 22.94 2109 7.01 66.9 1.6 207
Apr-07 ‘ 10.79 NPP 22.94 1944 6.93 55.0 NR2 NR2
Aug-06 10.57 NPP 22.94 2066 6.91 66 1.4 253
Aug-07 MW #12 10.59 NPP 14.98 987 7.05 68.1 2.6 183
Apr-07 9.34 NPP 14.98 599 6.92 51.8 NR? NR?
Aug-06 10.07 NPP 14,98 875 7.01 65 0.37 158
Aug-07 MW #13 40.27 NPP 52.89 4078 6.98 61.8 1.6 234
Apr-07 40.10 NPP 52.89 3966 6.96 63.8 NR? NR?
Aug-06 40.19 NPP 52.89 3993 6.93 62 0.56 246
Aug-07 | MW #20 21.15 20.66 27.13 NR? NR* NR® NR® NR*
Apr-07 20.55 20.67 2713 NR! NR! NR' NR' NR'
Aug-06" 20.86 20.74 2713 NR' NR' NR' NR? NR?

NS*'= Well is Dry or Not Enough Water to Sample- No Sample
NS2 = Sample Inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon
NR?2 = No Sample Required per OCD and NMED pre-2007 Conditions
NWP = No Water Present

NPP = No Product Present

| Page 1 of 5



Water Quality Field Measurements

- DATE; | ; depthito | WELL " | - E _opH | CTEMP.|T 4DIO | ORP-
SRS | EERTi ‘Product’|...DEPTH |(umhos/cm)|. . |(Farenheit)| " (mgiL
Aug-07 | MW #21 21.72 30.38 NR' NR' NR'

Apr-07 21.67 30.38 NR' NR' NR' NR' NR'

Aug-06 21.84 | 30.38 NR' NR' NR' NR' NR'
Aug-07 | MW #25 32.62 41.2 NR' NR' NR' NR' NR'
Apr-07 32.33 41.2 NR' NR' NR' NR' NR'
Aug-06 32.48 41.2 NR’ NR' NR' NR' NR'
Aug-07 | MW #26 NPP 25.11 2670 6.97 65.3 2.6 222
Apr-07 NPP 25.11 2589 6.94 63.0 NR? NR?
Aug-06 NPP 25.11 2741 | 6.97 65 0.17 224
Aug-07 | MW #27 NPP 24.42 2905 6.99 63.4 1.4 210
Apr-07 NPP 24.42 2945 6.89 59.4 NR? NR?
Aug-06 NPP 24.42 3453 6.99 65 0.05 234
Aug-07 | Mw #29 NPP 28.62 NR? NR? NR? NR? NR?
Apr-07 NPP 28.62 1669 6.91 59.7 NR? NR?
Aug-06 NPP 28.62 NR? NR? NR? NR? NR?
Aug-07 | MW #30 NPP 40.13 2995 6.98 65.8 1.6 209
Apr-07 NPP 40.13 3713 6.79 60.8 NR? NR?
Aug-06 NPP 40.13 NR? NR? NR? NR? NR?
Aug-07 | MW #31 NPP 39.16 NR? NR? NR? NR? NR?
Apr-07 NPP 39.16 4024 6.96 64.0 NR? NR?
Aug-06 NPP 39.16 NR? NR? NR? NR? NR?
Aug-07 | Mw #32 NPP 27.51 5407 6.95 59.1 741 223
Apr-07 NPP 27.51 5228 6.89 60.5 NR? NR?
Aug-06 NPP 27.51 4561 6.99 62 5.1 247
Aug-07 | MW #33 NPP 25.51 4047 6.97 61.1 3.4 217
Apr-07 ~NPP 25.51 4248 6.88 60.0 NR? NR?
Aug-06 NPP 25.51 4484 6.96 64 1.3 228
Aug-07 | MW #34 NPP__ | - 20.96 1739 6.98 65.8 0.8 244
Apr-07 NPP 20.96 1290 6.92 52.5 NR? NR?
Aug-06 NPP 20.96 1532 6.95 63 0.1 234
Aug-07 | MW #35 NPP 26.45 1689 6.98 65.8 0.8 229
Apr-07 NPP 26.45 1605 6.88 57.1 NR? NR?
Aug-06 NPP 26.45 2276 6.98 63 0.1 233

NS*= Weli is Dry or Not Enough Water to Sample- No Sample
NSz = Sample Inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon
NR? = No Sample Required per OCD and NMED pre-2007 Conditions
NWP = No Water Present

NPP = No Product Present
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Water Quality Field Measurements

Aug-07

Apr-07
Aug-06 .
Aug-07 | MW #37 23.23 NPP 27.58 2477 6.99 .65.3 NR? NR?
Apr-07 23.11 NPP 27.58 2757 6.88 59.3 NR? NR?
Aug-06 23.5 NPP 27.58 2978 6.90 61 0.1 237
Aug-07 | MW #38 23.54 NPP 26.82 1481 6.99 64.7 0.9 171
Apr-07 23.29 NPP 26.82 1864 6.91 58.7 NR? NR?
Aug-06 23.29 NPP 26.82 2199 6.90 60 2.8 238
Aug-07 | MW #39 26.59 NPP 38.34 NR? NR? NR? NR? NR?
Apr-07 30.7 NPP 38.34 5561.0 6.90 63.4 NR? NR?
Aug-06 26.24 NPP 38.34 5625.0 7.04 65.0 0.3 201.7
Aug-07 | MW #40 28.37 28.17 30.07 NR’ NR' NR' NR' NR'
Apr-07 27.23 NPP 30.07 3103 6.95 64.7 NR? NR?
Aug-06 27.51 27.31 30.07 NR' NR' NR' NR' NR*
Aug-07 | MW #41 27.35 26.62 31.62 NR' NR' NR' NR' NR'
Apr-07 25.87 NPP 31.62 2928 6.91 66.8 NR? NR?
Aug-06 26.22 25.99 31.62 NR’ NR' NR' NR' NR'

=AAug-07 | MW #44 34.19. NPP 50.91 NR? NR? NR? NR? NR?

Apr-07 33.68 NPP 50.91 5319 6.71 58.4 NR? - NR?
Aug-06 34.4 NPP 50.91 NR? NR? NR? NR? NR?
Aug-07 | MW #45 11.32 NPP 16.92 NR? NR? NR? NR? NR?
Aug-07 11.28 NPP 16.92 2178 6.88 56.6 NR? NR?
Aug-06 11.25 11.23 16.92 NR’ NR' NR' NR' NR'
Aug-07 | MW #46 NS NPP 10.39 NS* NS’ NS* NS* NS’
Apr-07 NS NPP 10.39 NS* NS* NS* NS' NS’
Aug-06 NS NPP 10.39 NS* NS® NS* NS NS'
Aug-07 MW#47 13.25 12.39 14.28 NR’ NR' NR' NR' NR'
Apr-07 12.85 12.02 14.28 NR' NR' NR! NR’ NR'
Aug-06 12.89 12.01 14.28 NR' NR' NR® NR’ NR'
Aug-07 O/F #2 Not a Well Not a Well Not a Well 1026 7.00 64.0 2.6 244
Apr-07 Not a Well Not a Well Not a Well 961 6.82 50.2 NR? NR?
Aug-06 Not a Well Not a Well Not a Well NS2 NS§2 NS? NS§2 NS2

NS*= Well is Dry or Not Enough Water to Sample- No Sample
NS? = Sample Inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon

NR? = No Sample Required per OCD and NMED pre-2007 Conditions

NWP = No Water Present

NPP = No Product Present
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Water Quality Field Measurements

arenheit)| . -

D ‘DEPTH . || (umhos i|(F

Aug-07 O/F #3 Not a Well Not a Well Not a Well 359 6.99 57.8

. Apr-07 NotaWell | NotaWell | NotaWel 1047 6.82 52.5 NR? NR?
Aug-06 Not a Well Not a Well Not a Well 398 7.04 62 NR? 208
Aug-07 RW #1 31.15 NPP 40.8 2896 6.98 65.2 1.3 222
Apr-07 29.98 NPP 40.8 2380 6.93 64.7 NR? NR?
Aug-06 29.97 NPP 40.8 2657 7.02 65.6 NR? 247
Aug-07 RW #2 26.77 26.74 35.86 NR! NR' NR' NR! NR'
Apr-07 25.63 NPP 35.86 2236 6.96 64.0 NR? NR?
Aug-06 26.83 25.85 35.86 NR' NR* NR' NR? NR®
Aug-07 RW #3 21.74 NPP 34.57 NR? NR? .NR? NR? NR?
Apr-07 20.97 NPP 34.57 3041 6.92 63.4 NR? NR?
Aug-06 21.02 NPP 34.57 NR? NR? NR? NR?  NR?
Aug-07 RW #9 24.76 NPP 34.04 2908.0 6.97 65.5 0.5 245
Apr-07 24 .31 NPP 34.04 5624.0 6.75 59.1 NR2 NR?
Aug-06 24.52 24.39 34.04 NR' NR' NR' NR* NR’
Aug-07 RW #14 35.42 35.1 41.94 NR! NR' NR' NR! NR’
Apr-07 35.6 35.58 41.94 NR' NR' NR' NR' NR'
Aug-06 35.12 NPP 41.94 NR? NR? NR? NR? NR?
Aug-07 RW #15 34.84 NPP 4343 3181.0 7.00 64.8 0.7 248
Apr-07 34.73 NPP 43.43 3220.0 6.79 59.7 NR? NR?
Aug-06 34.83 NPP 43.43 3149.3 7.0 61.0 3.3 231.0
Aug-07 RW #16 33.79 NPP 41.48 NR? NR? NR? NR? NR?
Apr-07 ‘ 33.63 NPP 41.48 2812 6.81 59.9 NR? NR?
Aug-06 33.73 NPP 41.48 NR? NR? NR? NR? NR?
Aug-07 | RW#17 33 NPP 41.89 NR? NR? NR? NR? NR?
Apr-07 32.53 32.72 41.89 3081 6.97 69.3 " NR? NR?
Aug-06 32.73 32.72 41.89 NR' NR* NR’ NR" NR'
Aug-07 RW #18 29.75 29.58 37.58 NR' NR" NR' NR’ NR*
Apr-07 29.03 28.94 37.58 NR! NR* NR* NR' NR*
Aug-06 29.25 29.23 37.58 NR' NR' NR' NR' NR'
Aug-07 | RW #19 30.34 30.31 36.64 NR' NR' NR' NR' NR'
Apr-Q7 29.52 NPP 36.64 2825 6.80 62.1 NR? NR?
Aug-06 29.69 29.68 36.64 NR? NR? NR' NR’ NR’

NS'= Well is Dry or Not Enough Water to Sample- No Sample
NS? = Sample Inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon

NR? = No Sample Required per OCD and NMED pre-2007 Conditions
NWP = No Water Present

NPP = No Product Present
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Water Quality Field Measurements

DEPTHTO Depto “OWELL T Cli pH |+ TEMP. |--.D.0" " “ORP -

H20i(ft) . |:Product | 'DEPTH. " |(umhos/ o oi i (Farenheit)] ¢ (mgiL) -l s
25.49 NPP 35.61 NR? NR? NR? NR? NR?
Apr-07 24.92 NPP 35.61 1926 6.81 59.7 NR? NR?
Aug-06 25.03 NPP 35.61 NR? NR? NR? NR? NR?
Aug-07 | Rw#23 23.1 23.07 35.53 NR NR' NR! NR' NR"
Apr-07 23.09 23.05 35.53 NR NR' NR’ NR' NR
Aug-06 23.11 23.06 35.53 NR' NR’ NR NR' NR
Aug-07 | RW #28 29.15 28.59 36.99 NR NR’ NR' NR' NR!
Aug-07 28.3 28.09 36.99 NR' NR' NR' NR' NR!
Aug-06 28.93 28.23 36.99 NR' NR' NR" NR' NR
Aug-07 | RW #42 27.71 27.2 32.02 NR' NR' NR' NR' NR'
Apr-07 26.63 26.5 32.02 NR' NR! NR! NR' NR'
Aug-06 26.98 26.16 32.02 NR! NR' NR NR? NR'
Aug-07 | RW #43 20.74 20.53 24.03 NR' NR' NR' NR' NR"
Apr-07 20.22 NPP 24.03 1942 6.93 68.5 NR? NR?
Aug-06 20.68 20.32 24.03 NR’ NR' NR’ NR' NR

NS'= Well is Dry or Not Enough Water to Sample- No Sampie
NS2 = Sample inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon

NR? = No Sample Required per OCD and NMED pre-2007 Conditions

NWP = No Water Present
NPP = No Product Present
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Background Wells

Groundwater Analysis - Organics

Aug-07

2 Apr-07 NS’ NS' NS' NS® NS'
E Aug-06 NS' NS' NS' NS' NS'
Apr-06 | <0.001 | <0.001 | <0.001 [ <0.003 | <0.0025
Aug-07 NS’ NS’ NS' NS' NS®
2 Apr-07 NS’ NS' NS’ NS' NS’
§ Aug-06 NS’ NS' NS* NS’ NS'
Apr-06 NS' NS' NS’ NS’ NS!
Aug-07 NS’ NS' NS* NS® NS'
% Apr-07 NS' NS' NS' NS’ NS'
E Aug-06 NS' NS® NS’ NS’ NS'
Apr-06 NS' NS' NS' NS’ NS'

NS*= Well is Dry or Not Enough Water to Sample- No Sample
NS2 = Sample inadvertently not Collected this Sampling Event
NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon

NR? = No Sample Required per OCD and NMED pre-2007 Conditions
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Background Wells

Groundwater Analysis - General Chemistry

iNitfoge
e
=
=
- NS’ NS' NS*
# NS' NS* NS'
w NS' NS NS'
NS’ NS' NS*
© NS' NS® NS?
#* NS’ NS’ NS*
W NS’ NS' NS§'
NS' NS' NS’

NS*= Well is Dry or Not Enough Water to Sample- No Sample
NS? = Sample Inadvertently not Collected this Sampling Event
NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon

NR? = No Sample Required per OCD and NMED pre-2007 Conditions
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Refinery Wells

Groundwater Analysis - Organics

% Apr-07 | 0.035 | 0.041 <0.012
E Aug-06 NR' NR! NR'
Apr-06 NR' NR' NR*
Aug-07 NR' NR! NR'
i Apr-07 <0.01 <0.025
§ Aug-06 NS? NS2 NS2
Apr-06 NR’ NR! NR'
Aug-07 | <0.001 | <0.001 | <0.001 | <0.0015 | <0.001
2 Apr-07 | <0.001 | <0.001 | <0.001 | <0.002 | <0.0025
E Aug-06 | <0.001 | <0.001 | <0.001 | <0.003 | <0.0015
Apr-06 | <0.001 | 0.0016 | <0.001 | <0.003 | <0.0025
Aug-07 ) <0.02 059 | a1
% Apr-07 <0.10
E Aug-06
Apr-06
0 Aug-07
3 Apr-07
E Aug-06
Apr-06 | NR' NR' NR' NR'
- Aug-07 | NR' NR' NR' NR'
H* Apr-07 NR' NR' NR' NR'
2 | Awgos| Nr NR' NR NR'
Apr-06 NR’ NR® NR® NR'
- Aug-07 NR' NR' NR' NR'
¥ Apr-07 NR' NR' NR! NR'
2 Aug-06 | NR® NR' NR' NR
Apr-06 NR' NR' NR' NR'

NS*= Well is Dry or Not Enough Water to Sample- No Sample
NS? = Sample Inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon
NR? = No Sample Required per OCD and NMED pre-2007 Conditions 10f 13




Refinery Wells

Groundwater Analysis - Organics G’

ol S0 TSI i
- Aug-07 NR' NR' NR' NR'
N Apr-07 NR' NR NR! NR"
2 Aug-06 | NR NR’ NR' NR'
Apr-06 NR' NR' NR' NR'
- Aug-07 NR! NR' NR' NR'
N Apr-07 NR? NR’ NR! NR!
2 Aug-06 | NR’ NR! NR NR'
Apr-06 NR' NR' NR' . NR'
© Aug-07 NR' NR’ NR’ NR'
& Apr-07 NR! NR! NR! NR'
2 Aug-06 | NR’ NR! NR! NR'
Apr-06 | NR NR' NR' NR'
o Aug-07 | Ns? NS? Ns? NS?
N Apr-07 | <0.001 | <0.001 | <0.001 | <0.002
= Aug-06 | NR? NR? NR? NR?
<0.001 | <0.001 | <0.003
2
S
S
2
E.
o NR!
3 NR'
= NR'
Apr-06 NR' NR' NR' NR"

NS'= Well is Dry or Not Enough Water to Sample- No Sample
NS2 = Samplie Inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon
NR? = No Sample Required per OCD and NMED pre-2007 Conditions 2 of 13




Refinery Wells

Groundwater Analysis - Organics

RW #42

Aug-07

Apr-07

Aug-06

Apr-06

RW #43

Aug-07

Apr-07

Aug-06

Apr-06

NR'

NR'

NR'

NR'

MW #44

Aug-07

NS?

NS?

NS?

NS?

Apr-07

<0.001

0.006

0.003

0.034

<0.0025

Aug-06

NR'

NR'

NR'

NR'

NR'

Apr-06

<0.001

<0.001

<0.001

<0.003

0.003

NS*= Well is Dry or Not Enough Water to Sample- No Sample
NS2 = Sample Inadvertently not Collected this Sampling Event

NR*= No Sample Required - Well Contains Separate Phase Hydrocarbon
NR? = No Sample Required per OCD and NMED pre-2007 Conditions

30f13
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Cross - Gradient Wells

Groundwater Analysis - Organics

};ﬁ!‘cf"@%?’r‘a‘*

listi2006/2007 LEPA

2a(mg!

S| [ 0I0 R

19/L) 55 19

Aug-07 | <0.001 | <0.001 | <0.001 | <0.0015
* Apr-07 | <0.001 | <0.001 | <0.001 | <0.002
g Aug-06 | <0.001 | <0.001 | <0.001 | <0.003
Apr-06 | <0.001 | <0.001 | <0.001 | <0.003
- Aug-07 | <0.001 | <0.001 | <0.001 | <0.0015
b Apr-07 | <0.001 | <0.001 | <0.001 | <0.002
= Aug-06 | <0.001 | <0.001 | <0.001 | <0.003
Apr-06 | <0.001 <0.001 <0.001 <0.003
o | Aug07 |} <001 | 048 | <0.015
8 Apr-07 <0.01 0.37 0.035
= Aug-06 <0002 | 048 | <0.06
Apr-06_[100205¢| 0.073 0.30 <0.06
~ Aug-07 | <0.001 | <0.001 | <0.001 | <0.0015
N Apr-07 | <0.001 | <0.001 | <0.001 | <0.002
2 Aug-06 | <0.001 | <0.001 | <0.001 | <0.003
Apr-06 | 0.0058 | <0.001 | <0.001 | 0.0042
~ Aug-07 | <0.001 | <0.001 | <0.001 | <0.0015
% Apr-07 | <0.001 | <0.001 | <0.001 | <0.002
= Aug-06 | <0.001 | <0.001 | <0.001 | <0.003
Apr-06 | <0.001 | <0.001 | <0.001 | <0.003
- Aug-07 | <0.001 | <0.001 | <0.001 | <0.0015
® Apr-07 | <0.001 | <0.001 | <0.001 | <0.002
= Aug-06 | <0.001 | <0.001 | <0.001 | <0.003 | <0.0015 |Hsiite
Apr-06 | <0.001 | 0.0016 | <0.001 | <0.003 | <0.0025 [HiHiEs

NS'= Well is Dry or Not Enough Water to Sample- No Sample

NS? = Sample inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon

NR2? = No Sample Required per OCD and NMED pre-2007 Conditions 1of5
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Cross - Gradient Wells

Groundwater Analysis - Semi-Volatile Organic Compounds

NS'= Well is Dry or Not Enough Water to Sample- No Sample

NS? = Sample Inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon
NR? = No Sample Required per OCD and NMED pre-2007 Conditions

50f5



Downgradient Wells

Groundwater Analysis - Organics

mg

g

A0 ST GR0- TSI

_ | Aug-07 iei| <001 | <0.01 . .
b7y Apr-07 <0.01 0.038 0.16 <0.025
= Aug-06 <0.001 | 0.012 | 0045 | 0.033
Apr-06 <0.005 | <0.005 0.23 <0.120
~ Aug-07 | <0.001 | <0.001 | <0.001 | <0.0015 | <0.001
R Apr-07 | <0.001 | <0.001 | <0.001 | <0.002 | <0.0025 [;
E Aug-06 | <0.001 | <0.001 | <0.001 | <0.003 | <0.015
Apr-06 <0.001 | <0.001 | <0.003 | <0.025
< Aug-07 <0.001 | <0.001 | 0.0079 | 0.0046
8 Apr-07 <0.005 | <0.005 | 0.044 | <0.012
= Aug-06 <0.005 | <0.005 | <0.015 | <0.075
Apr-06 0.03 0.0055 | 0.021 | <0.0025
© Aug-07 | <0.001 | <0.001 | <0.001 | <0.0015 | <0.001
2 Apr-07 | <0.001 | <0.001 | <0.001 | 0.003 | <0.0025
= Aug-06 | <0.005 | <0.005 | <0.005 | <0.015
Apr-06 | <0.001 | 0.038 0.011 0.039
~ Aug-07 | <0.001 | <0.001 | <0.001 | <0.0015
R Apr-07 | <0.001 | <0.001 | <0.001 | <0.002 | <0.0025
§ Aug-06 | <0.001 | <0.001 | <0.001 | <0.003 | <0.0015
Apr-06 | <0.001 | 0.0053 | <0.001 | 0.003 | <0.0025
o Aug-07 | <0.001 | <0.001 | <0.001 | <0.0015 | <0.001
2 Apr-07 | <0.001 | <0.001 | <0.001 | <0.002 | 0.004
§ Aug-06 | <0.001 | <0.001 | <0.001 | <0.003 | 0.0038
Apr-06 | <0.001 | 0.0029 | <0.001 | <0.003 | 0.0045 |

NS*= Well is Dry or Not Enough Water to Sample- No Sample
NS? = Sample Inadvertently not Collected this Sampling Event
NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon

NR?= No Sample Required per OCD and NMED pre-2007 Conditions

1ofb
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Downgradient Welis

Groundwater Analysis - Semi-Volatile Organic Compounds

NS*'= Well is Dry or Not Enough Water to Sample- No Sample
NS2 = Sample Inadvertently not Collected this Sampling Event

NR*= No Sample Required - Well Contains Separate Phase Hydrocarbon

NR? = No Sample Required per OCD and NMED pre-2007 Conditions
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San Juan River Bluff

Groundwater Analysis - Organics

N Aug-07 | <0.001 | <0.001 | <0.001 | <0.0015 | <0.001

= Apr-07 | <0.001 [ <0.001 | <0.001 | <0.002 | <0.0025

;5 Aug-06 | NS NS' NS NS NS
Apr-06 | <0.001 | <0.001 | <0.001 | <0.003 | <0.0025

Q Aug-07 | <0.001 | <0.001 | <0.001 | <0.0015 { <0.001

= Apr-07 | <0.001 | <0.001 | <0.001 | <0.002 | <0.0025

g Aug-06 | <0.001 | <0.001 | <0.001 | <0.003 | <0.0015 [is
Apr-06 | <0.001 | <0.001 | <0.001 | <0.003 | <0.0025

NS'= Well is Dry or Not Enough Water to Sample- No Sample

NS? = Sampie inadvertently not Collected this Sampling Event

NR*= No Sample Required - Well Contains Separate Phase Hydrocarbon
NR? = No Sample Required per OCD and NMED pre-2007 Conditions
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San Juan River Bluff

Groundwater Analysis - Organics

1stQTR1 ... |

10307 | <0-001 | <0.001 | <0.001 | <0.003
= |2ndatr
‘V’ -
B % | 4507 | <0001 | <0001 ) <0001 | <0.002
xS
[ g}
=E [34dQTR
=8 | o507 | 0003 | <0.001 | <0.001 | <0.0002
~ 4th QTR

10/09/07 | <0001 | <0.001 | <0.001 | <0.003

NS*= Well is Dry or Not Enough Water to Sample- No Sample
NS2 = Sample Inadvertently not Collected this Sampling Event

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon

NR2 = No Sampie Required per OCD and NMED pre-2007 Conditions

20f5




Sjog

suolipuo) 200z-e4d Q3NN Pue gOO0 Jod paunbay sldwes oN = -HN
uoqied0lpAH aseyd ajeiedas sulBuo) |[oAN - palinbay o|dwes oN =4N
aag Buidwes siy) pe1oo|io9 Jou Apuauaapeu| sidwes = SN

a|dwes oN -ajdweg o} Jeyep ybnouz joN Jo AuQ ! jI9AA = SN

0.2z orz €0l 8'6 0c8 099 00z 05°0> UN L0 82 o0 ¥0-bny o
0.2 0Lz 89l 0'cl< 00LL 062 02 50> z's 50> 1€ 19°0 Go-bny g
oLl 16 80¢ SN 06¢ 0ce v9 50> 50> 50> 5'S S0 90-Bny =Y
0oL 0l¢ 612 209 0.¢ 0z 8. 050> vZ'0 010> 9y €0 10-bny &
082 0sZ 7 €9 088 0.9 002 05'0> 5 €10 3 19°0 $0-Bny 5
0z 022 trl €< 088 029 01z 50> 23 50> g1 v9°0 | go-bnv g
SN SN SN SN 'SN SN SN SN SN 'SN SN SN 90-bny £
082 0.2 v¥T €9z 0L} 0L 062 050> | L0 010> €l [ /0-Bny s
ZE00003EE009 B0

Asiweyg jedsuan) - sisjeuy 13)jempunols

1n|g JaA1y uenp ues




Gi0 vy

suonipuos £00Z-2.d QIWN pue 400 Jad peinbay ajdweg oN = 4N
uoGIB20IPAH 258U Slesedas sulBluOD []aAA - PaInbay ojdwes ON =,3N
Jaa3g Buldweg siy) psiaal|o) Jou AusiaApey| sidwes = ;SN

s|dweg o -o|dwes 0} 1y Ybnoud JON JO Aud s! |leA =.SN
2¢000°0> | S00°0> 050°0> 500°0> 900°0> 00°0> 2€0°0- 020°0> y0-Bny o
zadN 4N 4N N 2N N zdN zdN go-Bny mﬂ
2000°0> | S00°0> 050°0> S00°0> 900°0> <00°0> £€90°0 020°0> g90-Bny =
2000°0> | S00°0> 050°0> $00°0> 900°0> 200°0> 180°0 020°0> 10-Bny &
Z000°0> | S00°0> 050°0> 500°0> 6900°0 ¢00°0> G50°0 020°0> 0-Bny o
=N zdN zdN dN N zdN zdN zdN Go-Bny .mn
.SN .SN SN 'SN SN SN SN SN 90-Bny m
2000°0> 050°0> 020°0> n

s|ejo|y je101 - Siskjeuy 19)eMpunols

yn|g JaAry uenp ues



GJogs

suopipuc) £00z-24d Q3N Pue 000 Jed pannbay sidwes oN = 4N
uoquesolpAH aseyd ajeledag sulgjuol [[@AA - palinbay sjdwes oN =,4N
juaA3 Bujidwes siuy peyos|jo)) Jou Apuspsapeu; sidwes = ;SN

ajdweg oN -a|dwes o0} Jajean UBnou3 JoN Jo AuQg s1 HIBAA =8N

R|EEG0:00E

ﬁaj_ vi0°0 0i'0> 06 000> | S0°0> 8l 6L0°0 t44 §00°0> | ¥20°0 | 900°0> | 900°0> 86 200°0> €0°0 020°0> | +0-Bny o
Wz“ 9900°0 0i'0> 00l 000> | S0°0> 6°l 10°0 14 $00°0> | 200> | 900°0> | 900°0> oLL 000> | €200 | 020°0> | Ggp-bBny rmn
e &M. ¥20°0 o0i'0> £€C §00°0> | S0°0> 8L 200°0> €L §00°0> | 20°0> | 900°0> | 900°0> 114 000> | €90°0 | 020°0> | gp-bny =
: M S0'0> 0i°0> 0z §00°0> | S0°0> Sl ¢00°0> L $00°0> | 020°0> | ¥900°0 | 900°0> 6¢€ 2¢000> | €90°0 | 020°0> | ,0-Bny &
M €00 010> 001 000> | S0°0> 4 8€00°0 1A G00°0> | 200> | 900°0> | L1000 56 200°0> | 8¥0°0 | 020°0> | y0-Bny o

Z| 99000 S8 §00°0> | S0°0> e €€00°0 (44 $00°0> | 20°0> | 900°0> | 91000 96 ¢00°0> | ¥50°0 | 020°0> | Go-Bny Mn
SN 1SN SN SN 1SN 1SN SN SN 1SN SN SN g0-bny =

V. 000> | S0°0> 9l §900°0 9z §00°0> (1747 200°0> $0°0 020°0> | ,0-Bny N

s|ejayl paAjossi( - SISAjeuy Jajempunolo

ynig J9Aly uenp ueg



General Chemistry

4ih &

San Juan River Analysis - 2007

SR LRI R

Sampling Upstream of | Downstream
Event Refinery of Refinery
4th Quarter 0.2 0.2
Fluoride 3rd Quarter 0.22 0.19
2nd Quarter 0.18 0.17
1st Quarter 0.12 0.19
4th Quarter 4.40 3.6
Chloride 3rd Quarter 4.7 2.8
2nd Quarter 3 3
1st Quarter 29 3.3
4th Quarter <0.10 <0.10
Nitrite 3rd Quarter <0.10 <0.10 <0.10 <0.10
2nd Quarter <0.10 <0.10 <0.10 <0.10
1st Quarter <0.10 <0.10 <0.10 <0.10
4th Quarter <0.50 <0.50 <0.50 <0.50
Bromide 3rd Quarter <0.50 <0.50 <0.50 <0.50
2nd Quarter <0.50 <0.50 <0.50 <0.50
1st Quarter <0.50 <0.50 <0.50 <0.50
: 4th Quarter <0.50 <0.50 <0.50 <0.50
; <|_3rd Quarter <0.50 <0.50 <0.50 <0.50
|Phosphorous 2nd Quarter <0.50 | <0.50 <0.50 <0.50
1st Quarter <0.50 <0.50 <0.50 <0.50
4th Quarter 110 100 110 110
Sulfate 3rd Quarter 53 52 130 55
2nd Quarter 61 60 64 67
1st Quarter 62 62 50 80
4th Quarter 270 270 310 300
DS 3rd Quarter 180 180 310 180
2nd Quarter 200 190 190 210
1st Quarter 180 180 180 220
4th Quarter <2.0 <2.0 <2.0 <2.0
cO3 3rd Quarter <2.0 <2.0 <2.0 <2.0
2nd Quarter <2.0 <2.0 <2.0 <2.0
1st Quarter <2.0 <2.0 <2.0 <2.0
4th Quarter 100 95 94 100
ALK 3rd Quarter 83 83 110 64
2nd Quarter 84 84 84 86
1st Quarter 82 82 81 87
EC. 4th Quarter 410 410 450 450
3rd Quarter 280 280 470 290
(umhoslem) 1= arter 310 310 320 330
1st Quarter 280 280 270 330




San Juan River Analysis - 2007

Organics

5

mg/L. | Sampling

3!

North of

e s SO P akE AT e

Upstream of| Downstream
Event MW #46 Refinery of Refinery [
g 4th Quarter <0.0005 | <0.0005 <0.0005 ~ <0.0005
o 3rd Quarter <0.0005 | <0.0005 | <0.0005 <0.0005
5 2nd Quarter <0.0005 | <0.0005 | <0.0005 <0.0005
@ 1st Quarter <0.0005 | <0.0005 | <0.0005 <0.0005
o 4th Quarter <0.0005 | <0.0005 | <0.0005 <0.0005
§ 3rd Quarter <0.0005 | <0.0005 | <0.0005 <0.0005
E 2nd Quarter <0.0005 | <0.0005 | <0.0005 <0.0005 I
1st Quarter <0.0005 | <0.0005 <0.0005 <0.0005
= 4th Quarter <0.0005 | <0.0005 | <0.0005 <0.0005
11] 3rd Quarter <0.0005 | <0.0005 | <0.0005 <0.0005
-E' 2nd Quarter <0.0005 | <0.0005 | <0.0005 <0.0005
w 1st Quarter <0.0005 | <0.0005 | <0.0005 <0.0005
o 4th Quarter <0.0005 | <0.0005 | <0.0005 <0.0005
S 3rd Quarter <0.0005 | <0.0005 | <0.0005 <0.0005
;>~ 2nd Quarter <0.0005 | <0.0005 | <0.0005 <0.0005
1st Quarter <0.0005 | <0.0005 | <0.0005 <0.0005
4th Quarter <0.0025 | <0.0025 <0.0025 <0.0025
0 3rd Quarter <0.0025 | <0.0025 | <0.0025 <0.0025
E 2nd Quarter <0.0025 | <0.0025 | <0.0025 <0.0025
1st Quarter <0.0025 | <0.0025 <0.0025 <0.0025 |
4th Quarter <1.0 <1.0 <1.0 <1.0
8 3rd Quarter <1.0 <1.0 <1.0 <1.0
o 2nd Quarter <1.0 <1.0 <1.0 <1.0 !
1st Quarter <1.0 <1.0 <1.0 <1.0
4th Quarter <5.0 <5.0 <5.0 <5.0 |
© | 3rd Quarter <5.0 <5.0 <5.0 <5.0
= 2nd Quarter <5.0 <5.0 <5.0 <5.0
1st Quarter <5.0 <5.0 <5.0 <5.0
4th Quarter <0.050 | <0.050 <0.050 <0.050
8 3rd Quarter <0.050 | <0.050 <0.050 . <0.050
o 2nd Quarter <0.050 | <0.050 <0.050 <0.050
| 1st Quarter 7] <0.050 | <0.050 | <0.050 <0.050 0
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@ San Juan River Analysis - 2007
Total Metals

ER F . .
mg/L | Sampling North of North of | Upstream of | Down stream|;
Event ' d| MW #46 MW #45 Refinery of Refinery
o |4th Quarter <0.020 <0.020 <0.020 <0.020
S |3rd Quarter|oFioion | <0.020 <0.020 <0.020 <0.020
g 2nd Quarter| { o <0.020 <0.020 <0.020 <0.020
1st Quarter 08/ <0.020 <0.020 <0.020 <0.020
g |ath Quarter 0.073 0.071 0.069 0.071
3 3rd Quarter 0 0.068 0.067 0.064 0.066
S |2nd Quarter|iibaiteiors| 0074 0.073 0.068 0.085
1st Quarter 0.082 0.079 0.075 0.088
£ |ath Quarter | 120710 <0.002 <0.002 <0.002 <0.002
£ |3rdQuarter il <0.002 <0.002 <0.002 <0.002
'g 2nd Quarter { <0.002 <0.002 <0.002 <0.002
O |1stQuarter <0.002 <0.002 <0.002 <0.002
E  |ath Quarter]] <0.006 <0.006 <0.006 <0.006
E  |3rd Quarter ,, <0.006 <0.006 <0.006 <0.006
B 2 |znd Quarter | <0.008 <0.006 <0.006 <0.006
(&) 1st Quarter ] <0.006 <0.006 <0.006 <0.006
4th Quarter [¢12/0 <0.005 <0.005 <0.005 <0.005
T |3rd Quarter|i <0.005 <0.005 <0.005 <0.005
3 <0.005 <0.005 <0.005 0.01
1st Quarter | ' <0.005 <0.005 <0.005 ‘| <0.005
£ |ath Quarter|; <0.050 <0.050 <0.050 <0.050
2 |3rd Quarter oio7i|  <0.050 <0.050 <0.050 <0.050
= |2nd Quarter] <0.050 <0.050 <0.050 <0.050
®  [1stQuarter|: <0.050 <0.050 <0.050 <0.050
4th Quarter <0.005 <0.005 <0.005 <0.005
S |3rd Quarter <0.005 <0.005 <0.005 <0.005
»  |2nd quarter] 6aifeio7il]  <0.005 <0.005 <0.005 <0.005
1st Quarter <0.005 <0.005 <0.005 <0.005
> | 4th Quarter <0.0002 <0.0002 <0.0002 <0.0002
3 |3rd Quarter <0.0002 <0.0002 <0.0002 <0.0002
g 2nd Quarter 4]  <0.0002 <0.0002 <0.0002 <0.0002
1st Quarter |i02/08/07.|  <0.0002 <0.0002 <0.0002 <0.0002
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Sampling
Event

MW #46

North of
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