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Link Lacewell

Bureau Of Land Management
620 E. Greene St.

Carlsbad NM 88221-1778

RE: I&W South Site SE/4 SE/4 Section 21, T 17 S, R 30 E, NMPM
' I1&W South Site #2 SE/4 SW/4 Section 21, T 17 S, R 30 E, NMPM and
Culwin Queen Pit

Dear Mr. Lacewell:

The New Mexico Oil Conservation Division (OCD) has received the Bureau of Land Management’s
(BLM) E-mail request for OCD support dated September 19, 2003. The OCD would like to address the
questions that were raised regarding oilfield exempt verses oilfield non-exempt wastes. In particular as to
how the exemption affects the sites that BLM is calling I&W South Site, I&W South Site #2 and Culwin
Queen Pit. v

The site identified by BLM as I&W South Site is located just south of the fence line separating I&W or
Double I, Inc. property and BLM property. Based on the historical knowledge as cited below the OCD
would classify the waste at this location as exempt oilfield waste based on the treating plant exemption.
This waste may be disposed of via landfarming, composting or land filling at an OCD Rule 711 permitted
surface waste management facility. The BLM may also potentially landfarm or compost the waste on site.

OCD Records show that Tank Service Company was permitted by OCC order R-4151 on June 7,
1971 to operate an Oil Treatmg Plant in the SE/4 SW/4 NW/4 SE/4 Section 21 T17S,R30E,,
NMPM, Eddy County, NM

On September 25, 1980 Lowell M. Irby submitted a C-104 to the OCD requesting a change of
ownership from Tank Services Inc. to Lowell M. Irby. The location is listed on the C-104 as Unit
J, Section 21, T 17 E, R 30 S.

+ On January 15, 1988 OCD requested an increase to the bond for a treating plant from Double I,
Inc. Double I, Inc. responded on February 21, 1991 by supplying a $25,000 bond for a treating
" plant. The surety, Protective Casualty Insurance Company, went into receivership in 1991.

On April 17, 1991 a letter was sent from the representative of Double I, Inc. George A. Graham,
Jr. to the BLM stating that treating plant location in question was owned by Double I, Inc.

Documentation by BLM show that in mid-1986 a BLM inspector observed that sludge from a hot .
oil treatment had been illegally dumped on BLM land. BLM identifies that some limited action -
was undertaken at the site by I&W Hot Oil Service, Inc. but that there are no records available as
to the work performed. In December 1987 the site was entered into the comprehensive
Environmental Response, Compensation, and Liability Information System (CERCLIS) Docket.

Oil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505
Phone: (505) 476-3440 * Fax (505) 476-3462 * http://www.emnrd.state.nm.us
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Mr. Lacewell ‘ » .

The site identified by BLM as I&W South Site #2 is located in the SE/4 SW/4 Section 21, T 17 S, R 30
E, NMPM approximately 1200 feet to the southeast of the I&W South Site. Based on the historical
knowledge as cited below the OCD would classify the waste at this location as exempt oilfield waste
based on its association with production of oil and gas in the SE/4 SW/4 and the SW/4 SW/4 Section 21,
T 17 S, R 30 E, NMPM. This waste may be disposed of via landfarming, composting or land filling at an
OCD Rule 711 permitted surface waste management facility. The BLM may also potentially landfarm or
compost the waste on site.

BLM has review aerial photos dated October 1, 1973. The photos show a pit in the location of the
I&W South Site #2. The photo also shows a pipeline scar from a production location northwest of
the pit to the pit.

A letter dated April 22, 1986 from Anadarko to the BLM lists wells 3,4,5,7 of the Federal X
Lease are located in the SW/4 of Section 21, T 17 S, R 30 E, NMPM. The letter goes on to state
that: “The produced water was piped into a small approved unlined pit with netting over it.
Cleanup of the lease was performed in November of 1985 at the request of the BLM. The old pit
was covered and a new pit was dug.” ‘

The site identified by BLM as Culwin Queen was inspected by Mike Stubblefield of the OCD Artesia
office and Gene Hunt with the BLM Carlsbad office. This site has been determined to be a blow down pit
associated with an old Texas New Mexico Pipeline truck loading station. This location may now be
owned by EOTT who has just changed its name to Link. Waste associated with this facility would have
been generated after custody transfer thus the waste would be classified as Qilfield Non-exempt and
would need to be tested to determine if this waste is characteristically hazardous prior to disposal. If the
waste is tested non-hazardous then this waste may be disposed of via landfarming, composting or land
filling at an OCD Rule 711 permitted surface waste management facility. The BLM may also potentially
landfarm or compost the contaminated soil on site.

Please let us know if there is anything further that you may need assistance with.
Sincerely,

C LA~

Roger C. Anderson
Environmental Bureau Chief

RCA/mjk

Xc: Artesia Office
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ANADARKO PrRODUCTION COMPANY P.O. DRAWER 130 =  ARTESIA. NEW MEXICO 88210 ¢  (503) 746-3388

Anadarie!

April 22, 1986

Bureau of Land Management " .
P. O, Box 1778 \'».,\-.\,.'_;;"
Carlabad, New Mexico 88220 Rl

Re: Federal X Lease
sec. 21, T17S, R30E
Eddy County, New Mexico
LC 029342A

Attention: Chief, Minerals Resources

The following informgtion is provided in accordance with NTL - 2B

Well # Legal See, Twp. Range  BEWPD
3 SE/6 SW/4 21 178 30E 0
4 SW/4 SW/4 21 17§ 30E 0
5 SE/6 SW/4 21 178 30E 0
7 SW/4 SW/4 21 17s 30K 0

The Pederal X lease produces water from the Fren and Grayburg zones in
an amount too small to measure. This small amount of produced water is piped
into a small approved unlined pit with netting over it.

This lease and pit were cleaned up last November at the request of
BLM, The old pit was covered and a new pit was dug.

A water analysis report ia attached.

JEB/rk /

v

Yours very truly,

E. Buckles
Area Supervisor

A Panhandle Engtern Company




. STATE OF NEW MEXICO I

ENERGY MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

MEMORANDUM OF MEETING OR CONVERSATION

/

Telephone Personal Time £ .00 4., Date /O-1 -0
Originating Party . Other Parties '
Mike Shobble G 1) PMorope, Kicling

subject_ Coua\wnin oeen ?r4 Tns/ﬂccicbh b ke SlobhleSield
oot Yhe Bim  gn SQIDWV ZeeX <

Discussion_ This 9,+ (wasg associokd with o Fex Max 'P\}ry\{w +rualfhb
and loadine S tadionm . The Pi¥ WaS  aw Un hined ™ Rlowdlorwon
Pl ond w:\ . BLlm  Had %WS*L@” EN ' $le

Py it 2 ok Dipd. (+kr-3 +kﬂ2ﬂd—_hlr__uggs_¢LaM__
el

Noew v} /e Kupww 4o e oaCovwmer Tex i l
voeck ) “ov\. \Tlhn_ c.)n‘-k 1S ?robubé Nowo OWMJ
Yw ¢o3IF

J

W OII“L‘.A”\L FOcva )\- \-LMA/}'\— Co vncles Q£ _;‘QJ_J_Ll
Lok Bovbled .\»\d—\r\,«_ SOovwArY » :
Thas S;L would Hoe  Now fzggnna‘\‘ oi\(th Loase.

And ool Meed Yo e ;;"s,gd For  TCLP k}o\z,ggsk*f‘?CI

Conclusions or Agreements

LU”! br ML:M ‘Hm‘) Dc\'/\rmow.,lwu fo BL.W)
6Ciober 003 444[«#

Distribution Signed 2 X -

al‘d




’ ® o

KielingiVlart@e

From: Kieling, Martyne

Sent: Monday, September 29, 2003 2:47 PM

To: 'Billy_Lacewell@nm.blm.gov'

Cc: Wrotenbery, Lori; Anderson, Roger; Stubblefield, Mike
Subject: RE: Exempt O&G Waste

Link,

Sorry to have miss your phone calls last week as I was down in Hobbs on inspections. I
modified your last paragraph please see the revised paragraph below.

While talking about I&W I told her of Gandy's opinion that Site 2 was an

old pit associated with a battery or pad, and his opinion that Site 1 was

results of a commercial hot oil operation. After she explained about the

Culwin Queen pit, I asked her if our I&W site might be exempt, beings it

now appears tied to production, exploration, treatment, or processing. She

thought it could be exempt if tied to a specific company (vs midnight

dumping) but would have to review the case again. I asked her if it were

exempt then would the state require us to continue incineration of sludge.

She said the 01l Conservation Division has three approved landfill facilities for oilfield
exempt and non-exempt

non-hazardous waste disposal: Lea Land, Controlled Recovery Inc., and Sundance Services,
Inc. I wonder how BLM policy for

using audited facilities (Teris or Safe Harbor) applies to state oilfield exempt
facilities.

Link, The web site that I believe we talked about is the New Mexico Public Regulation
Commission web site you can also call and get the entire history of the company in
question they charge by the page and bill you. But it may be well worth it.
http://www.nmprc.state.nm.us/

Contact / Information

Public Regulation Commission

PO Box 1269

Santa Fe, New Mexico 87504-1269
1-800-947-4722 (NM Residents Only)
(505) 827-4502 and (505) 827-4508
(505) 827-4387 fax

Both Mike Stubblefield and I have been keeping the OCD Director apprised of your situation
at the I&W site. T will advise you as to what kind of help we may be able to provide.

Sincerely
Martyne Kieling

————— Original Message-----

From: Billy Lacewell@nm.blm.gov [mailto:Billy Lacewell@nm.blm.gov]
Sent: Friday, September 19, 2003 3:32 PM

To: mkieling@state.nm.us

Cc: Mary_Jo_Rugwell@nm.blm.gov; Mark Blakeslee@nm.blm.gov
Subject: Exempt O&G Waste

Martyne, I am working up new estimates for disposal of the waste at the two
locations we call I&W South. As you can imagine, there will be tremendous
differences in price if we are not required to incinerate sludge containing

1
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high arsenic levels, and we g able to dispose of it at theQD approved
landfill or landfarm in-state. If you could review my e-mail below for
accuracy I would appreciate it. Specifically, would the part about waste
at the two locations possibly exempt if they originated from a battery
location (site #2), and from a commercial hot-oil treatment facility (site
#1 in fence), and therefore could be approved by OCD for disposal in-state.

Personally, I am convinced the waste originated as Gandy thinks. We have
recently reviewed again the aerial photos from 1962 and can actually see a
pit and tankage at site #2. Our files show Anadarko had a lease for that
area, we are currently checking legals and footage's against the aerial and
USGS topos with GPS. The lease has since been picked up by Mack. As for
Site 1 inside the fence, Gandy was very positive such waste does not come
from dumping, and explained to me common knowledge about hot oil and pumper
business. The quantities we have at the two locations are definitely not

from casual midnight dumping. I recall you having a source for
determining the ownership history of companies. If you could provide it
again I would appreciate it, (in this case we are interested in the

predecessors of I&W, reportedly company named I&I) .

On another note, after hearing the new information about large quantities
of waste and the very plausible explanation of it's origin, the Carlsbad
BLM management is inclined to renew an investigation for responsible
parties. I have been asked to inquire if the OCD would support us in such
investigation and then, provided responsible party were found, to support
us in requiring them to perform cleanup.

Thanks, your time and assistance is greatly appreciated as always.

Link Lacewell

Hazmat Coordinator

Carlsbad/Roswell BLM

(505) 234-5904

————— Forwarded by Billy Lacewell/CFO/NM/BLM/DOI on 09/18/03 09:14 AM -----

Billy Lacewell
To: Mark
Blakeslee/NMSO/NM/BLM/DOI@BLM
09/15/03 12:26 PM cc: Eugene Hunt/CFO/NM/BLM/DOI@BLM
Subject: Exempt 0&G product

I called Martyne Kieling, Santa Fe OCD, this morning to update her on I&W
and brief her on the new Culwin Queen pit. As you are aware, both are
similar in appearance and expected to have similar contamination of TPH.
BTEX, and metals. I asked her again about the proper protocol and state
entity to be working with in these situations.

She sympathized with the new volumes at the I&W site we had discovered
after removing 94 yards of sludge. Her suggestions about on-site
bioremediation were reiterated, with a new emphasis on onsite 'composting’'.
We will need to compare onsite alternative to dig-and-haul alternative
pretty closely to make a good decision.

Regarding the new pit, Martyne explained that which state bureau we dealt
with depended on what type of facility the pit was associated with. If the
pit was part of a 0&G production or exploration process, then it was exempt
from the state hazardous waste requirements and we would deal with OCD.

She then went on to say there were also exemptions for O&G treatment and
processing facilities, for which we again deal with OCD. She said we would
need to get with OCD Mike Stubblefield out of Artesia to for an OCD
examination.

While talking about I&W I told her of Gandy's opinion that Site 2 was an
old pit associated with a battery or pad, and his opinion that Site 1 was

2
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results of a commercial hot Q operation. After she explai’™®d about the
Culwin Queen pit, I asked her if our I&W site might be exempt, beings it
now appears tied to production, exploration, treatment, or processing. She
thought it could be exempt if tied to a specific company (vs midnight
dumping) but would have to review the case again. I asked her if it were
exempt then would the state require us to continue incineration of sludge.
She said the state had two EPA approved landfill facilities for exempt
hazardous waste disposal: Lea Lands and CRI. I wonder how BLM policy for
using audited facilities (Teris or Safe Harbor) applies to state exempt
hazardous material.
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RECEIVED
DEC 09 2002

Environmental Bureau
il Conservation Division

FINAL
ENGINEERING EVALUATION/COST ANALYSIS
I&W HOT OIL SERVICE SOUTH
EDDY COUNTY, NEW MEXICO

September 2002

Submitted by:

DYNAMAC Dynamac Corporation
CORPORATION 20440 Century Boulevard

Germantown, Maryland 20874

Submitted to:

" UREAL GF AND MANAGENENT Bureau of Land Management
| - Carlsbad Field Office

620 East Greene Avenue
Carlsbad, N\M 88220




United States Department of the Interior

BUREAU OF LAND MANAGEMENT / Sewvch /Um;z&/
Carlsbad Field Office
620 E. Greene St.
Carlsbad, New Mexico 88221-1778

Tel. (505) 234-5972 7 - S - Cooo

Fax (505) 885-9264

IN REPLY REFER TO:
1703
RECEIVED December 3, 2002
Martyne Kieling DEC 09 ZUUZ
Qil Conservation Division Environmental Bureau
1220 S. St Francis Ol Conservation Division

Santa Fe, NM 87505
Dear Ms Kieling;

As you are aware, the Bureau of Land Management (BLM) is in the process of undertaking removal action at a
hazardous waste site near Loco Hills. This site has been referred to as the “I & W Hot Qil Site” due to its
proximity to their facilities and prior involvement. The material is primarily tank bottom waste, which is a by-
product from the oil and gas industry.

We have recently completed an engineering evaluation/cost analysis (EE/CA) which considered four alternatives
for cleaning up this site. Of the four alternatives the ‘Offsite Disposal of Sludge and Offsite Landfarming Of
Contaminated Soil’ alternative appears to best satisfy the removal objectives and evaluation criteria.

Enclosed is a Fact Sheet which summarizes the EE/CA and a copy of the document. This Fact Sheet, a copy of
the Community Relations Plan and the entire EE/CA wiil be made available at the Artesia and Carlsbad
Libraries for public information. We will be releasing a newspaper article soon to inform the public of the
EE/CA and solicit their input.

Comments and questions are both welcome and appreciated. Please direct comments and questions to Link
Lacewell, Hazardous Material Coordinator, by writing or calling 234-5904.

Epa’,’l”{ow Yo you Loanmt M o H‘»ﬂabl(( ‘““S‘)

Sincerely,

O JM

slie A. Theiss
Field Office Manager




Loco Hills Hot Oil Dump Site
Eddy County, New Mexico
Fact Sheet

YOUR INPUT IS REQUESTED

The U.S Department of Interior,
Bureau of Land Management (BLM)
is seeking public input on a proposed
action to cleanup contaminated soil
at a property located near Loco Hills,
NM. This cleanup activity is part of
the ongoing efforts to address
contaminated sites located on
federally administered land under the
jurisdiction of BLM. The soil is
contaminated with oil sludge derived
from the hot oil and chemical
treatment of tanks, wells, and
pipelines. BLM would like comments
on the proposed option to excavate
the soils and ship them to an
approved treatment facility or
hazardous waste disposal facility,
depending on the nature of the
waste.

Comments will be accepted from
December 3 2002 to January 3
2003. A Site repository has been
established at the Carlsbad and
Artesia Municipal Libraries. Copies
of the Engineering Evaluation/ Cost
Analysis and the Community
Involvement Plan may be found at
the repository. The Administrative
Record for the Site is located at the
BLM Carisbad Field Office.

Site Description and Background

The site is located in Eddy County,
New Mexico, within the limits of the
town of Loco Hills approximately 48

miles northeast of Carlsbad. It is
commonly referred to as ‘1&W South
Site’ due to proximity to this facility.
It can be reached by traveling east
on US-180/US-62, north on NM-360,
and north on County Road 217.

The Site is a trespass and illegal
dump on BLM land. Based on the
prevalence of oil fields and oil field
support companies in the area, and
the physical and chemical nature of
the wastes, there is relative certainty
that the waste is from dumping of oil
sludge - derived from the hot oil
treatment of wells and pipelines.

The Site is a rectangular parcel 300
feet wide by 500 feet long, covering
approximately 3.4 acres. There are
no structures located on the Site but
it is fenced with chain link topped
with barbed wire. The site features
include a large trench, a pit that
contains soil saturated with oily
liquid, an overburden pile of soil, and
a waste pile of darkly stained soils.

Another area that is being addressed
is located approximately 900 feet to
the southwest of the fenced parcel.
The area is similar in nature in that it
appears that oil sludge has illegally
been dumped to the ground.

Sampling has indicated the presence
of two distinct waste types: sludge
and contaminated soil. The sludge
at both locations is characterized by
highly elevated concentrations of



total petroleum hydrocarbons (TPH),
heavy metals, and other organic
compounds. While the soil is
characterized by much lower levels
of  these contaminants, the
concentrations still exceed New
Mexico Oil Conservation Division
(NMOCD) remediation action levels
for TPH.

Cleanup Alternative Analysis

An engineering evaluation/ cost
analysis (EE/CA) was developed for
the Site to assist in the screening of
cleanup options. The EE/CA
includes the results of the site
characterization, a streamlined risk
evaluation and alternative analysis.

Removal action objectives were
established in the EE/CA. They
were developed to ensure
compliance with the State and
Federal rules and regulations and to
ensure that the actions are protective
of human health and the
environment. Based on this process,
the following objectives were
identified:

e Eliminate or reduce human
exposure to petroleum
hydrocarbons, metals, and
other hazardous constituents
in the waste source material.

e Eliminate or reduce ecological
exposure to petroleum
hydrocarbons, metals, and
other hazardous constituents
in the waste source material.

e Eliminate or reduce offsite
migration of petroleum
hydrocarbons, metals, and
other hazardous constituents

via surface runoff and wind
dispersion.

e Eliminate or reduce the
physical hazards associated
with the open trench, pits, and
related debris currently onsite.

Based on the removal action

objectives, general potential
response actions and technologies
were assembled into four

alternatives that have been analyzed
with respect to the evaluation criteria
(effectiveness, implementability, and
cost). The four alternatives are:

e No Action

¢ Offsite Disposal of Sludge and
Onsite Consolidation of
Contaminated Soil

e Offsite Disposal of Sludge and
Onsite Landfarming of
Contaminated Soil

o Offsite Disposal of Sludge and
Offsite Landfarming of
Contaminated Soil

Of the four alternatives that have
been analyzed, Offsite Disposal of
Sludge and Offsite Landfarming of
Contaminated Soil appears to satisfy
the removal action objectives and
evaluation criteria to the greatest
degree.

If you have any questions
regarding the dump site or the
proposed action, feel free to
contact:

Billy L. Lacewell

HazMat Coordinator

BLM Carlsbad Field Office
620 E. Greene St.
Carlsbad, NM 88220-6292
(505) 234-5904
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EXECUTIVE SUMMARY

The U.S. Department of Interior, Bureau of Land Management (BLM), Carlsbad Field Office
authorized Dynamac Corporation (Dynamac) to develop an Engineering Evaluation/Cost
analysis (EE/CA) for the [&W Hot Oil Service South Site (I&W South) , under Task Order
BLM4-82R.

The 1&W South Site is located in Eddy County, New Mexico, within the limits of the town of
Loco Hills. 1&W South is approximately 48 miles northeast of Carlsbad, New Mexico and is
reached by traveling east on US-180/US-62, north on NM-360, and north on County Road 217.
It is accessible via an unimproved dirt road off of County Road 217 just south of the center of
town. [n mid-1986, the [&W South Site was discovered by a BLM inspector when it was
observed that sludge from hot oil treatment had been illegally dumped. The incident drew a
demand for an immediate removal action. As a result, some limited action was undertaken at the
Site by [&W Hot Oil Service, Inc., although no exact records are available on the work
completed. Nonetheless, in December of 1987 the Site was entered into the Comprehensive
Environmental Response, Compensation, and Liability Information System (CERCLIS) Docket.

The & W South Site is a rectangular parcel 300 feet wide by 500 feet long, covering
approximately 3.4 acres. There are no structures located on the parcel, but the Siic 1s fenced with
chain link topped with barbed wire. Access can be gained through a locked gate located at the
northwestern corner. The site features include a large trench and a smaller pit that contains an
oily liquid, an overburden pile of soil, and a waste pile of dark stained soils. The trench, which is
centrally located in the northern half of the parcel, covers approximately 0.29 acres. Patches of
stained soil can be found scattered throughout the length of the trench and along the sidewalls.
The stained soils found in the sidewalls lie just above a caliche layer and range in thickness
between one and two feet. Otherwise, the trench is sparsely vegetated.

Another area of concern that is associated with [&W South lies approximately 900 feet to the
southwest ot the tenced parcel. The area is similar in nature to the I&W South Site; that is. 1t
appears that oil sludge has illegally been discharged directly to the ground surtace. The “[&W
South Site #2" can be divided into two separate zones based on the visual extent of stained soils.
The larger of the two areas covers approximately 0.32 acres. while the second more heavily
stained area covers approximately 0.07 acres.

Previous investigations have included a Preliminary Assessment (PA) and a Focused Site
Investigation (FSI) performed in 1988 and 1994, respectively. Shortly atter the preparation of
the FSI, the Site was designated as having No Further Remedial Action Planned (NFRAP) in
Federal Agency Hazardous Waste Compliance Docket Update #14. Dynamac conducted
additional sampling in May 2002 of waste source and contaminated soil to fill data gaps lett by
the previous investigations and to evaluate potential remedies. The sampling has indicated the
presence of two distinct waste types: sludge and contaminated soil. The sludge at both [&W
South and I&W South Site #2 is characterized by highly elevated concentrations of total
petroleum hydrocarbons (TPH), heavy metals, and purgeable organic compounds. The
contaminated soil is characterized by much lower levels ot these contaminants, but the
concentrations still exceed New Mexico Oil Conservation Division (NMOCD) remediation
action levels for TPH. In total, approximately 85 cubic yards of sludge and 365 cubic yards of
contaminated soil are estimated to be present onsite.
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Removal action objectives (RAOs) were established for the Site, based on the results of the site
characterization and streamlined risk evaluation in an effort to construct removal goals which
comply with the ARARs and are protective of human health and the environment. Based on this
process, the following RAOs were identified:

. Eliminate or reduce human exposure to petroleum hydrocarbons, metals, and other
hazardous constituents in the waste source maternial.

. Eliminate or reduce ecologlcal exposure to petroleum hydrocarbons, metals and other
hazardous constituents in the waste source material.

. Eliminate or reduce offsite migration of petroleum hvdrocarbons. metals, and other
hazardous constituents via surface runoff and wind dispersion.

. Eliminate or reduce the physical hazards associated with the open trench, pits, and related

debris currently onsite.

Based on the RAOs, general potential response actions and technologies were assembled into
four Removal Action Alternatives which have been analyzed with respect to the evaluation
criteria (effectiveness, implementability, and cost). These alternatives have been developed
based on the known nature and extent of soil contamination and results ot the human and
ecological risk assessments and are described in the paragraphs to follow.

Alternative 1 (No Action) does not address the risks associated with the waste material onsite. It
is neither effective in mitigating the human health risk nor does it prevent ecological exposure,
offsite transport of contaminants via the surface water or air pathways, or address the volume and
toxicity of the contaminants. Since the contaminated soils and sludge remain in their current
state under this alternative, they remain a threat to human and ecological receptors which come
into contact with it, and the material is still subject to erosion by wind and surface water. This
alternative does not meet the response goals or identified ARARs for the project. There are no
capital or operating costs associated with the No Action alternative.

Alternative 2 (Offsite Disposal of Sludge and Onsite Consolidation ot Contaminated Soil) is
moderately effective in mitigating the human health risk by removing the most highlv
contaminated material and relocating the remaining material into the tenced enclosure at [&W
South. However, it does not prevent ecological exposure. offsite transport of contaminants via
the surface water or air pathways, and does not address the volume or toxicity of the
contaminants remaining onsite. Since the contaminated soil will remain uncovered in this
alternative with no additional treatment, it stands to remain a threat to human and ecological
receptors which come into contact with it (although the fencing may continue to mitigate much
of the human health risk), and is still subject to erosion by wind and surface water. While the
removal of the sludge results in meeting the removal goals for metals (camper RMC), the
contaminated material that remains onsite does not meet the NMOCD remediation action level
requiremenits for TPH. As a result, the ARARSs are not completely satisfied by this alternative.
The estimated capital cost associated with this alternative was calculated to be approximately
$131,758; operations and maintenance costs are expected to be approximately $3,300 for the first
year of operation and approximately $2,400 for each year thereafter.

In Altemnative 3 (Offsite Disposal ot Sludge and Onsite Landfarming of Contaminated Soil), the
sludge is removed from I&W South and I&W South Site #2. In addition. the remaining
contaminated material present in excess of the removal goals are consolidated for treatment in a
landfarming treatment unit. This landfarm, designed and constructed onsite within the fenced
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enclosure at I&W South, is expected to treat the waste to well below the removal goals of the
EE/CA if properly maintained. Although the removal goals would not be met as immediately as
under an alternative involving full offsite disposal, they would be met in under two years if
anticipated treatment efficiencies are achieved. Nevertheless, the design, construction, and
operation of an onsite landfarm is not expected to be financially beneficial over offsite
landfarming due to the presence of several existing facilities in close proximity to the Site. The
estimated capital cost associated with this alternative was calculated to be approximately
$261,225; annual operations and maintenance costs are expected to be approximately $26,900.

’/Altemative 4 (Oftsite Disposal of Sludge and Offsite Landfarming of Contaminated Soil) \
/ involves the complete removal of the sludge and contaminated soil and subsequent transportatlon \
/ and disposal of the materials at appropriate offsite facilities. This alternative completely
/ eliminates the principal threats posed by the sludge and contaminated soil by removing them \
/ from areas accessible to potential human and ecological targets and applicable exposure )
pathways. Alternative 4 provides the highest level of protection to the environment as well as
human health. The estimated capital cost associated with this alternative was calculated to be '
\ approximately $181,018; operations and maintenance costs are expected to be approximately e
\ $1,000 for the first year of operation with no maintenance costs thereafter. /
\ y
Of the four alternatives that have been analyzed, Alternative 4 (Offsite Disposal of Sludge and
Offsite Landfarming of Contaminated Soil) appears to satisty the evaluation criteria to the
greatest degree. Alternative 4 is effective in complying with ARARs and meeting the RAOs, and
is more protective of human health and environment than Alternatives 1 and 2. Although
Alternative 3 (Offsite Disposal of Sludge and Onsite Landfarming of Contaminated Soil)
provides nearly the same degree protection to human health and the environment, the cost of
Alternative 4 is lower than Alternative 3. Alternative 4 can effectively eliminate the principle
threats posed by the release of contaminants from the Site by reducing offsite transport via all
perceived potential exposure pathways in both the short- and long-term.
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1.0 INTRODUCTION

The U.S. Department of Interior, Bureau of Land Management (BLM), Carlsbad Field Office
authorized Dynamac Corporation (Dynamac) to develop an Engineering Evaluation/Cost
Analysis (EE/CA) for the I&W Hot Oil Service South Site (I&W South or I&W South Site),
under Task Order BLM4-82R. This EE/CA has been prepared in accordance with the criteria
established under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), sections of the National Contingency Plan (NCP) applicable to removal actions (40
CFR § 300.415 (b)(4)(I)). The document is also consistent with the U.S. Environmental
Protection Agency (EPA) document, Guidance on Conducting Non-Time Critical Removal
Actions Under CERCLA.

The goals of this EE/CA are to:

» Interpret and verify the results of previous studies at the [& W South;

+ Address data gaps necessary to satisty environmental review requirements and document the
need for removal actions to address contamination onsite;

» Conduct streamlined human health and ecological risk assessments to determine the potential
threats posed by contamination originating at the Site;

+  Provide a framework for the evaluation and selection of potential response actions and
applicable technologies; and,

+ Satisfy administrative record requirements for improved documentation of removal action
selection.

This EE/CA is based on a review of analytical and site specific data gathered during the
performance of previous investigations and on additional sampling performed by Dynamac
Corporation in May 2002. To evaluate the site conditions, Dynamac reviewed the following
documents from the BLM case file: Preliminary Assessment, Final Report, September 30, 1988
prepared by [CF Technology Incorporated; and Focused Site Investigation (FSI), [ & W Hot Oil
Service South, May 18, 1994 prepared by ATL, Incorporated.
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2.0  SITE CHARACTERIZATION
2.1  Site Description and Background
2.1.1 Site Location

The [&W South Site is located in Eddy County, New Mexico, within the limits of the town of
Loco Hills. [&W South is approximately 48 miles northeast of Carlsbad, New Mexico and is
reached by traveling east on US-180/US-62, north on NM-360, and north on County Road 217.
[t is accessible via an unimproved dirt road oft of County Road 217 just south of the center of
town. The legal description of the Site is Township 17 South, Range 30 East, Section 21, New
Mexico Principal Meridian, with coordinates of 32°49'035" north latitude and 103°38'45" west
longitude. The location of the Site is shown in Figure 1.

2.1.2 Type of Facility and Operational Status

The Site is a trespass and illegal dump on federally administered land under the jurisdiction of
BLM. As a result, there are no records available that would indicate the type of facility or
operation that existed. Interviews conducted by BLM Special Agents in 1993 failed to uncover
any additional information on how the trespass occurred or who may have been responsible;
however, a potentially responsible party was tentatively identified in 1999. Based on the
preponderance of oil fields and oil field support companies in the area, and the physical and
chemical nature of the wastes, there is relative certainty that the illegal dump resulted from
disposing of oil sludge derived from the hot oil treatment of wells and pipelines. The Site is
bordered by work yards owned by oil field service companies.

2.1.3 Structures/Topography

The [&W South Site is a rectangular parcel 300 feet wide by 500 feet long, covering
approximately 3.4 acres. There are no structures located on the parcel, but the Site 1s fenced with
chain link topped with barbed wire. Access can be gained through a locked gate located at the
northwestern corner. The site features include a large trench, a pit that contains soil saturated
with oily liquid, an overburden pile ot soil, and a waste pile of darkly stained soils. The trench,
which is centrally located in the northern half of the parcel, covers approximately 0.29 acres.
Patches of stained soil can be found scattered throughout the length of the trench and along the
sidewalls. The stained soils found in the sidewalls lie just above a caliche layer and range in
thickness between one and two feet. Otherwise, the trench is sparsely vegetated by creosote bush
(Larrea tridentata), mesquite (Prosopis sp.), and black grama (Bouteloua eriopoda).

The liquid waste pit, which is located approximately 50 feet to the southeast of the trench, is
approximately 80 feet long and 20 feet wide, and covers approximately 0.04 acres. As is
common with soil saturated with petroleum hydrocarbons, the soil in the liquid waste pit tends to
solidify during periods of cool temperatures and becomes considerably more liquified when
warmed by sunlight. As a result, the liquid waste pit can be both stable enough to support the
weight of a human on its surface and quicksand-like with considerable amounts of ponded oily
waste over the course of the same day. No stands of vegetation have been established in the
bottom of the pit, although the pit is surrounded by a dense growth of yucca (Yucca sp.), black
grama, and mesquite.
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An overburden pile is located adjacent to the southeastern corner of the trench and covers
approximately 0.03 acres. Although the pile is fairly well vegetated with creosote brush, yucca
and black grama, scattered patches of stained soil can be found throughout the pile.

A waste pile of stained soils is located 50 feet south of the trench and covers approximately 0.04
acres. From its placed appearance, the waste materials must have been excavated and
repositioned at its present location. The waste matrix is comprised of a mixture of heavy
hydrocarbons and soil, with more pronounced staining and a general lack of vegetation.

Another area of concern that is associated with [&W South lies approximately 900 teet to the
southwest of the fenced parcel. The area is similar in nature to the I&W South Site; that is, it
appears that oil sludge has illegally been discharged directly to the ground surface. The “I1&W
South Site #2" can be divided into two separate zones based on the visual extent of stained soils.
The larger of the two areas covers approximately 0.32 acres, while the second more heavily
stained area covers approximately 0.07 acres. These two areas which compose the Site are
shown in greater detail in Figures 2 and 3. For the purposes of nomenclature in this EE/CA,
[&W South and [&W South Site #2 will frequently be referred to individually; in cases that merit
a discussion of the two sites collectively, they will be referred to together as the “Site.”
Photographs ot the prominent teatures of both I&W South and [&W South Site #2 may be tound
in Attachment A.

The natural terrain across the parcel is characterized by small dunes that support various stands
of vegetation including black grama, creosote brush, scrub oak (Quercus ilicifolia), mesquite,
broom-snake weed (Gutierrezia sp.), and yucca. The topography slopes gently to the south and
southeast at a grade between 1.4 to 5 percent.

2.1.4 Geology/Soils
Geology

Stratigraphicallv, uncertainties abound about the underlying units in Eddy County. In general.
Eddy County is underlain by Quaternary-aged deposits, Permo-Triassic sandstones associated
with the Dockum Group, and sequences of gypsum, anhydrite, and dolomite of the Permian
Rustler Formation. Locally, the Quaternary deposits consist of eolian sands, silty sands, clay,
and caliche layers. The Quatemary deposits are underlain by the Santa Rosa Formation of the
Dockum Group which is comprised mainly of a 200 to 300 foot sequence of thick beds of grey
and red sandstone interbedded with minor units of siltstone, silty clay, and laterally
discontinuous clay layers. The stratigraphic uncertainty lies in whether or not the sandstone
sequences, known locally as “redbeds”, are actually part of the Dockum Group or belong to the
Permian Dewey Lake Formation. Nevertheless, the lithologic properties of the two units appear
somewhat similar and the presence or absence of either unit would not significantly affect the
outcome of this project. The redbeds are underlain by the Permian Rustler Formation, which is
composed of an upper member predominantly comprised of gypsum and anhydrite and a lower
member comprised predominantly ot dolomite and anhydrite. Together, the two members range
in thickness between 250 and 450 feet. Reportedly, the Rustler Formation is said to have
collapsed or to have erosional features suggesting karst development. or karst development in the
underlying Permian Salado Formation.
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Hydrogeology

Locally, the uppermost aquifer is expected to be found in the basal member of the Rustler
Formation. Based on drill logs from a study to support a New Mexico Ground Water Discharge
Permit application done in the area, groundwater was first encountered at a depth of
approximately 330 below the ground surface (bgs). Shallower groundwater was not found in the
Santa Rosa Formation (ATL, 1994), and this fact has fueled speculation that the Santa Rosa lies
above the regional water table. Supporting information was obtained when a deep boring was
drilled near [&W South in June 1993 to a depth ot 200 feet bgs that failed to detect groundwater
(ATL, 1994).

Locally, groundwater flow in the basal member of the Rustler Formation is reported to be to the
southeast, while regionally it is believed to be to the south and southwest, regionally. The local
southeast gradient has been reported to be approximately 25 to 30 feet per mile. There is no
available information on the hydraulic conductivity of the Rustler Formation aquifer; however,
there is data for the shallow claystones in the Santa Rosa Formation that suggest vertical
migration beneath the Site would be minimal.

Water quality data collected during the Reed study indicates that, generally, groundwater in the
area 1s of poor quality and not suitable tor human consumption. High concentrations of total
dissolved solids (TDS) and chlorides limit use to stock watering, at best. The residents of Loco
Hills obtain their potable water supplies via the Double Eagle Pipeline that carries water from a
well field located in the Town of Maljamar fifteen miles to the east. The Maljamar wells are
completed in the Ogalalla Formation which has been truncated by erosion and does not extend to
the Loco Hills area.

Soils

The local soils are comprised of a surficial component of reddish-brown silty sand and a
subsurtface component ot calcareous tan to white sandy clay. Across the site, the depth of the
surface soils is variable ranging in depth between 2 and 9 teet. The subsurface component ranges
in depth from 2 feet bgs to 14 teet bgs. The soils data was obtained from boring logs contained
in the FSI (ATL, 1994).

2.1.5 Hydrology

There are no surface water bodies located onsite or perennial surtace water bodies in the
immediate vicinity. Locally, surface water flow occurs only during heavy precipitation events,
typically during the summer months. Surface water is transported by adjacent arroyos to the east
to a closed basin where the water either infiltrates and/or evaporates.

2.1.6 Surrounding Land Use and Populations

Per the Eddy County Administrative Center located in Carlsbad, Loco Hills is an unincorporated
town. The precinct of Loco Hills has a population of 179, according to a 2000 census. There are
approximately 87 structures within one mile of the I&W South Site and 1&W South Site #2. The
local economy is driven largely by the oil and natural gas extraction industry and associated
support services. Oil tields, including the Premier, Greyburg, Loco Hills, and Anderson,
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completely surround the town. Livestock production is also a contributor to the local economy.
Artesia, located 25 miles to the west, is the nearest town of any size.

2.1.7 Sensitive Ecosystems

The State of New Mexico has listed five threatened species that are known to reside within Eddy
County (NMDGF, 2000). These include the Pecos pyrg (Pyrgulopsis pecosensis), ovate vertigo
(Vertigo ovata), gray-banded kingsnake (Lampropeltis alterna), sand dune lizard (Sceloporus
arenicolus), and the varied bunting (Passerina versicolor). With the possible exception of the
sand dune lizard, there are no threatened species believed to be present at or in the vicinity of the
Site. This assumption is based on the lack of suitable habitat preferred by the listed species.

Federally listed threatened species that may occur as transient species in Eddy County, within the
Loco Hills area, include bald eagle (Haliaeetus leucocephalus), piping plover (Charadrius
melodus), mountain plover (Charadius montanus), and Mexican spotted owl (Strix occodentalis
lucida). It is unlikely that these species will be tound on or near the Site. A Federally listed
endangered specie that may occur in Eddy County, within the Loco Hills area, is the Aplomado
talcon (Flaco femoralis septentrionalis). 1t is unlikely that this specie will be found on or near
the Site.

2.1.8 Cultural Resources

A review of the project files did not indicate the presence of cultural or historical significance
associated with the Site, and as a result, it appears as if no additional historic documentation or
management planning associated with cultural resources is necessary for the Site. However,
BLM policy towards cultural and historic assessments should be reviewed prior to
implementation of removal activities associated with this EE/CA to insure compliance.

2.1.9 Meteorology

The climate of the area 1s generally dry throughout the vear, although intense precipitation events
are common during the summer months. Temperatures can be quite warm during the summer,
but are relatively mild throughout the rest ot the year. According to data obtained from the
Western Regional Climate Center for Artesia, New Mexico the average annual minimum and
maximum temperature is 43.7 °F and 76.9 °F, respectively (wrcc(@dri.edu). Average summer
temperatures range from 61.7 °F to 94.7 °F, while winter temperatures average 23.3 °F to 57.9 °F.
The total annual precipitation averages 11.88 inches, while average annual snowtall is 6.4 inches.

2.2 Site Waste Characteristics

Since the contamination at the [&W South Site was the result of illegal dumping, there are no
specitic records ot the types of wastes present. Nonetheless, it is accepted that the contamination
is associated with oil field wastes that are probably derived from the hot oil treatment of wells
and pipelines. This is based primarily on the physical nature ot the wastes (i.e., oily sludge) and
analytical results from previous investigations.
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Generally, crude oil as pumped from a well is an emulsified mixture of oil, gas, gas liquids,
water, and basic sediments. During the extraction process, the untreated crude product, or
produced fluid, undergoes a series of treatments to separate out the waste fractions. The
produced fluid can be passed through one or a combination of treatment units including
separators, free-water knockouts, and heater treaters. After treatment, the produced fluid is
stored in tanks where, depending on residence time, additional density separation can occur. The
bottom-most layer in the storage tanks is comprised of an unusable accumulation of heavy
hydrocarbons, paraffins, solids, sand, and heavy emulsions commonly known as tank bottoms.

Regardless of the origin of the waste fractions, the chemical makeup is somewhat similar in that
it comprises a complex combination of hydrocarbons and non-hydrocarbon organic compounds,
with traces of inorganic compounds. The hydrocarbon fraction includes alkanes, alkenes,
alkynes, cyclic aliphatic hydrocarbons, and aromatic compounds, such as benzene, xylene,
ethylbenzene, and toluene. Inorganic compounds include sulfur compounds, such as mercaptans
and alkyl sulfides, and trace metals. The analytical results from previous investigations revealed
the presence ot chain hydrocarbons. This information is discussed in greater detail in the Section
2.3 to follow. ‘

2.3 Previous Investigations

In mid-1986, the I&W South Site was discovered by a BLM inspector when it was observed that
sludge from hot oil treatment had been illegally dumped. The incident drew a demand for an
immediate removal action. As a result, some limited action was undertaken at the Site by [&W
Hot Ol Service, Inc., although no exact records are available on the work completed.
Nonetheless, in December of 1987 the Site was entered into the Comprehensive Environmental
Response, Compensation, and Liability Information System (CERCLIS) Docket. The CERCLIS
Docket number is NM 8141199978.

In 1988, BLM authorized ICF Technology, Inc. to conduct a Preliminary Assessment (PA) at the
Site with the objectives of determining whether or not hazardous wastes were present, and if so,
to quality the potential for contaminant migration, and identity whether or not additional
activities would be warranted. BLM later authorized ATL. Inc. to conduct a FSI at the property.
The objectives of the investigation were to characterize hazardous substances released at the site,
investigate pathways of concern, identity local targets, and to gather sutficient information to
assess any threat posed to human health and the environment. Additionally, ATL evaluated the
Site for inclusion on the National Priorities List (NPL) by performing a Hazard Ranking System
(HRS) PREscore.

In July 1994, ATL prepared and submitted to BLM a separate document entitled Fina!/ Solutions
Report, Focused Site Investigation, | & W Hot Oil Service South in which recommendations were
provided identifying followup actions. [n essence, the report brietly discussed remediation
efforts that included landfarming and/or in-siru capping. At this time, the site was designated as
having No Further Remedial Action Planned (NFRAP).

In 1998, BLM initiated a removal action at the [&W South Site in which 2,672 cubic yards were
excavated and transported to a landfarm disposal facility; however, due to a funding shortfall,
some of the waste material was left onsite. Contaminated material volumes are discussed in
additional detail in Section 3.3.
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3.0 SOURCE,NATURE, AND EXTENT OF CONTAMINATION
3.1 Waste Source and Soil Sampling

A total of three sampling events are known to have taken place at the [I&W South Site. In 1988,
surface soil sampling was conducted as part of the performance of the PA by ICF Technology,
Inc. In 1994 as part of the FSI, ATL, Inc. collected background, surface, and subsurface soil
samples. Also included in the FSI activities was the installation of a deep soil boring.

To address the data gaps outlined in the Summary of Data Gaps Report prepared by Dynamac
Corporation in February 2002, additional samples were collected as part of field activities in May
2002. Unlike the two previous investigations, the May 2002 event involved sampling at both the
[&W South Site and I&W South Site #2, and this involved the first known sampling ot I&W
South Site #2. The purpose of these field activities was to:

1) Fully characterize the waste source material(s) at both [&W South and [&W
South Site #2 according to the geotechnical and environmental parameters
required to complete the development of the removal action alternatives.

2) Obtain geotechnical and environmental data necessary to characterize the local
~1indigenous soil for incorporation into the removal action alternatives.

3) Conclusively identify the constituents of concern (COCs).

4) Conduct a limited onsite survey for the purpose of waste volume estimation.

To accomplish these goals, geotechnical, agronomic, and environmental samples were collected
at both I&W South and [&W South Site #2 from contaminated soil and potential waste source
material. Environmental samples were collected from locations with different degrees of
apparent visible contamination in order to establish the range into which the contaminant
concentrations for the majority of the material would fall for disposal purposes. A total of five
waste source samples were collected. In addition to this environmental sampling, geotechnical
and agronomic samples were collected ot both contaminated and unimpacted soil in and around |
the [&W South and I&W South Site #2 areas. A summary of the number, location, and
objectives of the samples associated with the current investigation is presented in Table 3-1, and
the sample locations are shown in Figure 4.

3.2 Waste Source and Soil Analytical Results
3.2.1 Previous Investigations

The PA involved the collection of two surface soil samples. A review of the analytical results
revealed detectable concentrations of arsenic (5-8 mg/kg), chromium (6.2-9.4 mg/kg), lead (23-
52 mgrkg), zinc (41-45 mg/kg), ethylbenzene (0.05 mg/kg), and phenanthrene (7.1 mg/kg). The
detection and reporting of inorganic and organic compounds was marginally usetful, at best, since
baseline values were not established through the collection of background samples. More
importantly, however, was the detection of relatively high concentrations of hydrocarbon chains
in the C15 to C28 range, which are indicative of the presence of oil tield wastes. The PA
recommended that additional characterization work be completed and further recommended the
installation of a fence to limit incidental contact by human or ecological targets with the
contaminated soil. As a result of the recommendations found in the PA. a six-foot chain link
fence topped with barbed wire was installed some time in 1991.

Final EE.CA Task Order BLM4-82R
[&W Hot Ol South 7 Denamac Comoration

e N T e e Y A S




In the spring of 1993, ATL mobilized to the Site and began the field characterization activities to
complete the FSI. This work included the collection of 12 soil samples (including both surtace
and subsurface), 3 background surface soil samples, and the drilling of an exploratory deep
boring. The environmental media samples were analyzed for volatile and semi-volatile organic
compounds (SVOCs), organochlorine and organophosphate pesticides, polychlorinated biphenyls
(PCBs), metals, and a full hazardous waste analysis using the toxicity characteristic leaching
procedure (TCLP). A review of the analytical results revealed detectable levels of both total
inorganic and organic compounds, but the concentrations of the contaminants were found in
concentrations similar to those found in the background samples. Subsequently, the FSI reported
that releases from the site into the surrounding environment, as defined by the HRS guidance
criteria, had not taken place and that the Site did not pose a potential threat to human health or
the environment. HRS guidance defines an “observed release” as when “a sample measurement
equals or exceeds the sample quantitation limit (SQL) and is at least three times above the
background level, and available information attributes some portion of the release of the
hazardous substance to the site.” Furthermore, the findings of the deep boring revealed that
groundwater was not present under the Site within 200 feet of the surface and that soil samples
collected from the boring did not contain leachable concentrations (i.e., by TCLP) of hazardous
constituents.

As part of Dynamac’s overall review of the PA and FSI analvtical data, a comparison of the PA
soil data to the FSI background soil results was conducted in an effort to assess the nature and
extent of contamination. This review revealed comparable concentrations in the environmental
samples and the background samples, further corroborating the FSI conclusions that a release had
not taken place. The data collected during these two previous investigations is summarized in
Table 3-2 (PA Soil - [norganics), Table 3-3 (PA Soil - Organics), Table 3-4 (FSI Background
Samples), and Table 3-5 (FSI Soil Borings). More detailed discussions, including the location
and rationale for the samples collected as part ot the PA and FSI, are contained in the individual
reports for each investigation.

3.2.2 Current Investigation

To address the data gaps which existed at the time of the start of the EE/CA, additional sampling
was conducted by Dynamac under the supervision of BLM personnel in May 2002. The
subsequent sections briefly describe the sampling strategy and methods employed during this
investigation; however, more detail is available in the Final Sampling and Analysis Plan For the
Engineering Evaluation/Cost Analysis, [&W Hot Oil Service South, prepared by Dynamac
Corporation and dated 10 May 2002.

3.2.2.1 Environmental Analyses

Previous sampling efforts had focused on determining whether or not releases had occurred and,
consequently, tocused on collecting environmental samples from preferential migration pathways
(i.e., drainage pathways) and other downgradient areas. Soil samples collected both during the
PA and FSI were selected from locations adjacent to the waste sources and not from within the
impacted areas themselves. The consequences of such an approach was that the analytical results
did not provide the full range of contamination and did not evaluate the waste material relative to
appropriate on- and offsite disposal options. Moreover, the waste source material had not vet
been characterized in accordance with the Resource Conservation and Recovery Act (RCRA).
During the planning stages ot the EE/CA, it was considered likely that an offsite disposal
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alternative would be evaluated; therefore, hazardous waste determination by toxicity
characteristic leaching procedure (TCLP) analysis was also deemed necessary.

Additional laboratory analyses were also needed to fully characterize the chemical characteristics
of the waste source material and in order to meet the requirements of the New Mexico Oil
Conservation Division (NMOCD) document Guidelines For Remediation of Leaks, Spills, and
Releases. Section [V.A.2.b of this document indicates that the concentrations of the following
compounds are to be used to determine the removal goals of the EE/CA: total benzene, toluene,
ethyl benzene, and total xylenes (BTEX) and total petroleum hydrocarbons (TPH). Based on
these NMOCD requirements, these analyses were conducted as part of the EE/CA. Other
analyses were emploved to further refine the list of COCs and included metals and polynuclear
aromatic hydrocarbons (PAHs).

The analytical methods which were employed during this investigation may be summarized as
follows:

1) EPA SW-846 Method 1311 - Toxicity Characteristic Leaching Procedure (With
subsequent analysis of the leachate for: RCRA metals by EPA Method 6010;
semi-volatile organic compounds [SVOCs] by EPA Method 8270C; and volatile
organic compounds {VOCs] by EPA Method 8260B.)

2) EPA SW-846 Method 6010 - RCRA Metals (arsenic, barium, cadmium,
chromium, lead, mercury, selenium, and silver).

3) EPA SW-846 Method 8015 - Total Petroleum Hydrocarbons (TPH).

4) EPA SW-846 Method 8021 - Halogenated Volatiles (Total Benzene, Toluene,
Ethyl Benzene, and Total Xylenes).

5) EPA SW-846 Method 8310 - Polynuclear Aromatic Hydrocarbons.

The results of the May 2002 waste source and soil environmental sampling are summarized in
Table 3-6 (Inorganics), Table 3-7 (Purgeable Organics and TPH), Table 3-8 (PAHs), and Table
3-9(TCLP). The raw analytical data tor this sampling event may be found in Attachment B.

A review of the inorganics analytical results reveals that arsenic, barium, chromium, and lead
were consistently found in the contaminated soil and waste source material at both I&W South
and [&W South Site #2. Selenium was also detected in the sludge found at both sites, but not in
the surrounding contaminated soil. A single occurrence of mercury was detected in the [&W
South liquid waste pit. In Table 3-6, all metals results are compared to human risk management
criteria (HRMC) values taken from the BLM Technical Note, Risk Management Criteria For
Metals at BLM Mining Sites (Attachment C). As there are no dwellings onsite, the camper
HRMC is used for comparative purposes. Also in Table 3-6, the inorganics results are compared
to the New Mexico Environment Department (NMED) soil screening levels (SSLs). Using the
same rationale as discussed in reference to the BLM HRMCs, the residential SSLs are
inappropriate for use at [&W South; therefore, the industrial worker SSLs have been selected.
Arsenic was detected in the sludge at [&W South at a concentration of nearly 36 mg/kg (sample
IW-WS-1), and was detected at a concentration of 275 mg/kg in the sludge at IW South Site #2
(IW2-WS-2). Both exceed the corresponding camper HRMC value of 20 mg/kg and NMED
industrial worker SSL of 17 mg/kg; by approximately two times in the case of the material at
[&W South, and over ten times by the material at [&W South Site #2. Lead values at the same
locations were on the order ot 150 mg/kg, nearly one tenth of the corresponding camper HRMC
and NMED SSL for this metal. Similarly, the selenium and mercury concentrations observed in
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the waste material were tound to be well below the HRMCs and NMED SSLs. The observed
detections of chromium and barium cannot be compared to HRMCs as no criteria have been
established for these COCs, but the observed concentrations were significantly lower than the
NMED SSLs for both compounds. The implications of the onsite metals contaminations and the
HRMCs are discussed in detail in Section 4.

The purgeable organics (i.e., BTEX compounds) and TPH values presented in Table 3-7 are
consistent with those typically associated with oil and gas industry sites. The sampling results in
Table 3-7 are compared to recommended Remediation Action Levels (RALs) developed by the
NMOCD and the NMED industrial worker SSLs, where applicable. All but one of the samples
exceeded the NMOCD action level for TPH. The samples collected from the areas of highest
suspected contamination (IW-WS-1 and IW2-WS-2) range from 20 times to over 90 times the
TPH standard of 5,000 mg/kg. The samples collected at {&W South from an area of significantly
less visible contamination (IW-WS-2 and IW-WS-3) also exceeded the NMOCD TPH standard
by over three times. Of the five waste source and contaminated soil samples, only the sample
from the area of highest contamination at I&W South Site #2 (IW2-WS-2) exhibited
concentrations of BTEX compounds in excess of the NMOCD standard, but at this location, the
exceedences for benzene and total BTEX were substantial. The material in the liquid waste pit at
[& W South was below the NMOCD action levels for both benzene and total BTEX, but
exceeded the NMED SSL tfor benzene by approximately 50 percent.

Results of the analyses for PAHs are presented in Table 3-8, and compared to the NMED SSLs
for these compounds. The results indicate the presence of naphthalene compounds (typically
associated with diesel fuel contamination) in this family of analytes in the waste material at the
Site. The naphthalene result for the sample collected at the area of highest visible contamination
at I&W South Site #2 was approximately 120 mg/kg. Since NMOCD has not established a
remediation action level for naphthalene compounds, the value was compared to the NMED

SSL. The detected value was found to be nearly three times greater than the NMED industrial
worker SSL: therefore, it appears as if PAH compounds, and naphthalene in particular, may be of
concern in the highly contaminated area at [&W South Site #2.

To further document the degree of contamination at the Site, the analytical results from the
current investigation have been compared to the background samples collected during the FSI
activities conducted in May 1993. In general, the waste source samples exhibit concentrations of
the COCs which are on the order of ten times greater than the concentrations shown in the
background samples. This is particularly true ot lead (maximum background concentration 4.2
mg/kg; average waste source sample concentration 61 mg/kg) and arsenic (maximum

background concentration 1.2 mg/kg; average waste source sample concentration 66 mg/kg). It
appears possible to conclude, therefore, that the elevated levels of contaminated may be linked to
onsite activities and are not representative of the indigenous soils at and near the Site.

TCLP results were obtained for the two waste units onsite that potentially represent the high end
ot the contamination that will be encountered to determine whether or not the material needs to
be considered a hazardous waste for disposal purposes, should off-site disposal be deemed
appropriate. The toxicity characteristic of a hazardous waste is defined in RCRA (40 CFR Part
261.24, Table 1), and the corresponding regulatory levels are provided along with the leachate
concentrations for the samples analyzed as part of this investigation in Table 3-9. As shown in
the table, the sample of material from the area of high visible contamination at I&W South Site
#2 (IW2-WS-2) exceeded the corresponding TCLP threshold tor benzene. Therefore, this waste
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material will be considered a hazardous waste under RCRA by virtue of its toxicity

characteristic. The waste material in the liquid waste pit at I&W South did not exceed any of the
toxicity characteristic regulatory thresholds.

Based on the results of the May 2002 sampling as discussed in this section, the liquid waste pit at
1&W South and the area of high visible contamination at I& W South Site #2 exceed risk
management criteria and/or regulatory thresholds for metals, BTEX, and/or TPH. Though both
highly contaminated when compared to the other waste material onsite, the results ditfer enough
as to suggest different origins. Based on discussions with BLM personnel, the material in the
liquid waste pit at [&W South is typical of sludge from hot oil treatment, whereas the material at
[&W South Site #2 appears to be more likely associated with tank maintenance or retirement
activities at a produced water disposal site where the removal of paraffin can be much more of an
operational concern. Chemical stripping agents are sometimes used in addition to the typical
methods involving the use of elevated operational temperatures; however, no evidence of
stripping compounds was observed at the Site or demonstrated in the analytical results. At [&W
South Site #2, the material was characterized by a paratfin layer which was several inches in
thickness, but no such layer was observed in the sludge at I& W South. It s also believed that the
highly contaminated material at I&W South Site #2 was dumped tar more recently than the
sludge in the liquid waste pit at I&W South.

3.2.2.2 Geotechnical Parameters

Physical property data for the contaminated soil and surrounding unimpacted native soil was
collected to identify any characteristics which would impact potential removal action
alternatives. To fill these data needs, the geotechnical properties of the onsite soil was tested in
accordance with the following American Society for Testing and Materials (ASTM) test
methods:

1) Moisture content using ASTM Method D2216-92 (e).
2) Liquid and plastic limits using ASTM Method D4318-93a.
3) Particle size using ASTM Method 422-63 (1990).

The raw analytical data is presented in Appendix B, and a summary of the results ot these
analyses is presented in Table 3-10. All of the samples indicate that the soil at the Site is silty
sand, which is characterized as a course grained soil with between 12% and 50% passing a #200
sieve and greater than 50% of the course fraction passing a #4 sieve. As is typical with course
grained soils, the soil at the site is non-plastic, indicating that even when wet, the soil is not
sticky or binding. The moisture content at the time of sampling ranged between 0.9% and 1.6%,
and this parameter will be a consideration later in the EE/CA as many of the potential onsite
treatment technologies are dependant upon soil moisture.
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3.2.2.3 Agronomic Analyses

In order to evaluate the ability for the soil found at the Site to support landfarming activities,
samples of both contaminated and unimpacted native soils from nearby areas were analyzed for a
suite of agronomic parameters including the following characteristics:

. Total Nitrogen,;

. Percent organic matter;

. pH;

. Soluble salts;

. Conductance;

. Sodium adsorption ratio (SAR); and
. Alkalinity.

The results of the agronomic analyses are presented in Table 3-11. Two samples (IW-AG-3 and
[W-AG-4) were collected at [&W South and two were collected at [&W South Site #2 (IW2-AG-
1 and IW2-AG-2). All of these samples, with the exception of IW2-AG-2, were of unimpacted
material which was deemed potentially suitable for use in a landfarming operation, if proposed,
or as backfill material to be used as a substrate for revegetation after removal of contaminated
material. Sample [W-AG-2, on the other hand, was collected trom the area of visible

contamination at I&W South Site #2 to determine how the agronomic qualities ditfered from the
unimpacted native soil,

The contaminated soil was understandably different from the unimpacted native soil based on a
comparison between a number of the agronomic parameters. The contaminated soil was slightly
more acidic with an electrical conductance and soluble salt content (calcium, magnesium,
sodium, and potassium) on the order of three times greater than the native soil. Of most
significant relevance to the potential removal action alternatives which may be proposed in this
EE/CA are the percent organic matter and total nitrogen values. The percent organic matter in
the contaminated soil was on the order of tive times the native soil, and the total nitrogen was ten
times higher in the contaminated soil than in the unimpacted native soil. This indicates that the
contaminated material is a preferred substrate in this environment for bacterial growth, a factor
that is of significance in determining suitable onsite treatment options later in the EE/CA.

In addition to the samples discussed previously in this section, a suite of quality
assurance/quality control (QA/QC) samples were collected in accordance with the Final
Sampling and Analysis Plan and EPA guidance. Based on the findings associated with the
QA/QC samples, the data was found to be within accepted laboratory QC parameters. A detailed
discussion of the results and implications of the QA/QC samples relative to the precision,

accuracy, representativeness of true nature, comparability, and completeness may be tound in the
Data Validation Report (Attachment B).
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3.3 Waste Volumes

In order to evaluate potential removal alternatives and develop cost estimates during the EE/CA
process, it was necessary to determine the volumes of the onsite waste units. As part of the May
2002 sampling event, a limited survey (using hand augers, shovels, or other equipment, as
appropriate) was conducted at the five major waste units at the Site. Using the nomenclature
specified in Figure 3, these waste units are: (1) waste pile at I&W South; (2) waste along trench
remaining from previous removal at [&W South; (3) liquid waste pit at I&W South; (4) area of
visible contamination at [&W South Site #2; and (5) area of high visible contamination at [&W
South Site #2. At each location, boreholes or other probes were advanced at the approximate
center of the contaminated area and at the edge(s) to develop an approximate subsurface profile.
Global Positioning System (GPS) data and other measurements obtained in the field were used to
estimate the approximate surface area and average depth of each of the waste units. The
estimated waste unit surface areas, depths, and volumes are presented in Table 3-12. [t should be
noted that the approximate extents of the contaminated areas shown in Figure 4 are not
necessarily truly representative of the actual footprints of the waste units. The actual dimensions
used to make the calculations shown in Table 3-12 were derived from refinements made of the
original data shown in Figure 4.

As shown in Table 3-12, it is estimated that a total of approximately 450 cubic yards of
contaminated material is present onsite. Of this volume, 214 cubic yards is believed to be
present at [&W South; the remaining 236 cubic yards are located at I&W South Site #2. The
waste at each of these locations may be further divided according to the degree of contamination,
both on a visual basis and as documented by the analytical results discussed earlier in this
section. At I&W South, it is estimated that approximately 36 cubic yards of highly contaminated
material is present in the liquid waste pit, and the remaining 178 cubic yards present at this
location in the waste pile and trench area has considerably lower concentrations of the COCs,
particularly TPH, metals, and BTEX compounds. Similarly at [&W South Site #2, the area of
high visible contamination is estimated to contain approximately 50 cubtc yards of material
which is tar more contaminated than the remaining {86 cubic yards at this location. Based on
this analvsis, the total volume of highly contaminated material at I&W South and I&W South
Site #2 1s estimated to be 86 cubic yards, and the remaining, less contaminated waste is estimated
to be present at approximately 364 cubic yards.

34 Groundwater

No groundwater samples were collected during the May 2002 field activities; however. as part of
the FSI, a deep soil boring was installed to a depth of 200 feet. The boring was located
approximately 1,000 feet east of & W South in an area between the Site and the Loco Hills
Municipal Landfill. During this boring installation, groundwater was not encountered; theretore,
no groundwater data exists for the Site.
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4.0 STREAMLINED RISK EVALUATION

The I&W South Site and I&W South Site #2 are believed to be the result of illegal dumping of
wastes derived from the hot oil treatment of wells and pipelines. The Site is bordered by work
yards owned by oil field service companies. Trespassers, nearby residents, recreational users and
workers at the work yards adjacent to the Site are at risk from exposure to contaminants onsite.
Additionally, local wildlife may be at risk from ingesting contaminated plant material, soil, or
animal matter onsite.

To address these issues, BLM developed acceptable multi-media risk management criteria
(RMC) for the COCs as they relate to human use and wildlife habitat on or near BLM lands. The
primary objective of this section is to perform a streamlined risk assessment for the site and to
establish the magnitude of risk to human health and wildlife. The COCs and migration pathways
were identified from historical information and site characterization (Section 3). Potential
receptors, receptor exposure routes, and exposure scenarios were identified from onsite visits and
discussions with BLM personnel. Representative wildlite receptors at risk were chosen using a
number of criteria, including likelihood of inhabitation and availability of data.

4.1 1&W South Site

To determine whether or not there is current or potential risk to human and ecological receptors
from contaminants at or adjacent to the I& W South Site, a Conceptual Site Model was developed

and a screening assessment was performed. The site model for human and ecological receptors
at the [&W South Site is follows:

Poteniial sources of contamination:

. Liqud waste pit
. Waste pile
. Trench area

Potentially affected media:

. Surtace soil
. Subsurtace soil
. Surface water atter a precipitation event

Potential migration routes:

. Leaching from the liquid waste pit
. Leaching from the waste and overburden piles
. Offsite transport of contaminants during or after a precipitation event

Exposure routes:

. Ingestion of soil, sludge, or contaminated plant/animal matter

. Dermal contact with soil or sludge

. Inhalation of airborne soil particles

. Dermal contact and ingestion of contaminated surface water
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4.1.1 Human Health Risk Screening

Potential human receptors at or near the Site primarily include recreational users (campers) and
industrial outdoor workers. There are no residents living onsite, although homes do exist within
500 to 1000 feet of the Site, and a work vard borders the northern boundary of I&W South.
Surface water that pools after a precipitation event may pose a risk, but exposure to contaminated
groundwater 1s not expected to be a concern, due to the depth to groundwater (see Section 2.1.4).

4.1.1.1 Sources of Human Health Screening Values

The maximum concentration of each constituent detected in contaminated soil or sludge was
screened against BLM HRMCs, EPA Region 6 Human Health Medium-Specific Screening
Levels, and NMED soil screening levels (Tables 4-1 and 4-2). BLM screening levels only
pertain to inorganic constituents; as a result, EPA screening levels were used for applicable
organic constituents. The BLM camper HRMC was selected as the most conservative
recreational receptor group that is likely to be exposed to contaminants at the Site. The camper
criterion assumes |4 davs exposure per vear, the longest exposure period assumed for any BLM
recreational group. Although the Site is enclosed by an 8-foot high chain link tence, trespassers
remain a possibility. The EPA Region 6 industrial outdoor worker was selected as the most
likely receptor group for organic constituents, as residential screening values were deemed not
applicable due to the lack of residential dwellings onsite. The NMED soil screening levels for an \
industrial/occupational worker were used; this receptor is also referred to as \
commercial/industrial Worker. The industrial/occupational worker is assumed to spend most of \
his or her workday outdoors and is exposed to soil at depths of zero to two feet below ground ‘;
surface. Based on the types of personnel who routinely access [&W South and [&W South Site |
#2, these screening values were deemed most appropriate. |

4.1.1.2 Results of Screening |

All soil constituents wiich were part of the May 2002 field activities laboratory analysis are
below the screening values for the BLM camper, EPA Region 6 industrial outdoor worker with
dermal exposure. and NMED’s industrial occupational worker. TPH and chromium were
identitied in soil samples. There is no BLM, EPA, or NMED human health screening value tor
TPH in soil. Similarly. there is no BLM or EPA screening value for chromium, however, the
NMED reports a soil screening level of 1.0 x 10° mg chromium III per kilogram of soil for the
industrial/occupational worker. The screening level for chromium [II, though less conservative
than the chromium VI screening level, was selected because chromium VI is more otten
associated with ingestion of surface water, which is not typically present at [&W South. The
NMED screening levels for benzo(a)anthracene, dibenzo(a,h)anthracene, benzo(a)pyrene, and
naphthalene are below the method detection limits for the analytical methods used for these
compounds; therefore. it is not possible to evaluate the risk by these compounds to human
receptors.

All sludge constituents are below the screening values for the BLM camper, EPA Region 6
industrial outdoor worker with dermal exposure, and NMED industrial/occupational worker, with
the exception ot arsenic and benzene. Screening values for soil were used to assess the risk
posed by contaminants in the sludge, the occurrence of which was isolated to the liquid waste pit.
The arsenic concentration in the single sample ot sludge was 17.8 times higher than the EPA
Region 6 screening value for the industrial outdoor worker with dermal exposure, 1.78 times
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higher than the BLM camper soil screening value, and 2.1 times higher than the NMED
industrial/occupational worker soil screening value. The EPA Region 6 screening value for
arsenic represents a cancer endpoint. Benzene occurred in the sludge at a concentration of 8.16
mg/kg, nearly twice NMED SSL for an industrial worker. 1-Methylnaphthalene was also
identified in the sludge. However, there is no BLM, EPA, or NMED human health screening
value for 1-methylnaphthalene, a polynuclear aromatic hydrocarbon.

4.1.1.3 Risk Characterization

No risks are associated with exposure to soil for campers, industrial outdoor workers with
dermal exposure, or industrial/occupational workers. Risk of exposure to arsenic in the sludge is
minimal for the camper unless exposure occurs on a chronic level. Based on the manner in
which the screening values are calculated, an industrial outdoor worker with dermal exposure is
at a higher risk of exposure to arsenic in sludge than is a camper or NMED’s
industrial/occupational worker. This is due primarily to the fact that the industnal worker 1s
assumed to be exposed regularly over the course of a regular work week. Chromium was
identified in a soil and sludge sample. The NMED chromium SSL for an industrial/occupational
worker is not exceeded by either the soil or sludge samples, and BLM and EPA screening levels
for chromium do not exist for the identitied receptors.

4.1.2 Ecological Risk Screening

Potential ecological receptors at or near the Site include local wildlife in the area. Species
common to the site include spotted ground squirrel, a variety of mice and rats, gray fox, spotted
skunk, bobcat, coyote, roadrunner, various hawks and owls, cactus wren, lark sparrow, lark
bunting, scissor-tailed flycatcher, mouming dove, scaled quail, and various lizards and snakes.
The threatened sand dune lizard may also be found at or near the site. Mule deer and cattle may
find ways to enter through the chain link fence, and they may be affected by contaminated soil
particles that have been moved or blown offsite. Surface water that pools after a precipitation
event may also pose a risk as accumulated water often attracts wildlife and may be ingested.

4.1.2.1 Sources of Ecological Screening Values

The maximum concentrations of the COCs detected in the soil or sludge were screened agatnst
BLM Wildlife (i.e., deer mouse, cottontail, and mule deer) and Cattle RMC for soil; the U.S.
Fish and Wildlife Service (FWS) screening values for soil; Oak Ridge National Laboratory,
Oaknidge, Tennessee, screening values for soil; the Canadian Council of Ministers of the
Environment (CCME) screening values for soil; and the Dutch Ministry Standards’ screening
values for soil (Tables 4-3 and 4-4). Five sources of ecological screening values were used
because BLM has not established criteria for all of the potential COC's that were identitied at the
Site. The five sources are grouped in a column titled “Other”, in Tables 4-7 and 4-8. Screening
levels identified by sources other than BLM indicate COC concentrations tor a “clean” site.
These levels are conservative, but provide some reference.
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4.1.2.2 Results of Screening

Aside from cadmium, all soil constituents from the May 2002 sampling were below the
screening values. The analytical method utilized for cadmium analysis have a detection limit of
0.50 mg/kg. The BLM screening values for cottontail and mule deer are 0.3 and 0.2 mg/kg,
respectively; therefore it is not possible to evaluate whether or not cottontail and mule deer are at
risk due to cadmium exposure. Conservative assumptions would indicate that cottontail and
mule deer would be affected by the cadmium concentrations at the Site; however, due to the
results of previous sampling events and historical knowledge of the Site. it is not believed that
cadmium 1s a COC.

Six constituents exceeded the BLM and/or other risk criteria in the sludge. Arsenic, present at a
concentration of 35.6 mg/kg, was 3.56 times greater than the screening level indicated by the
Oak Ridge National Laboratory (10 mg/kg). Barium, present at a concentration of 421 mg/kg,
was 2.55 times greater than the screening level indicated by the Dutch Ministry Standards (165
mg’kg). Chromium, present at a concentration ot 34.0 mg/kg, was 2.92 umes greater than the
screening level indicated by Oak Ridge National Laboratory. Lead, present at a concentration of
146 mg/kg, exceeded the BLM RMC for deer mouse, cottontail, mule deer, and cattle by 1.11,
1.51,3.32, and 1.06, respectively. Lead also exceeded the Oak Ridge National Laboratory
screening value by a factor of 2.92. Mercury, present at a concentration ot 0.72 mg/kg, was 1.8
and 1.2 times greater than the BLM screening levels for cottontail and mule deer, respectively.
Mercury also exceeded the Dutch Ministry Standards by a factor of 2.4. TPH and 1-
methylnaphthalene were detected in sludge samples; however, no ecological screening values
were reported for this chemical by the six sources used to evaluate risk in this EE/CA.

4.1.2.3 Risk Characterization

Lead and mercury in the onsite soil may pose a threat to mouse and rat species due to inadvertent
ingestion, and as a result, coyote, bobcat, foxes, skunks, hawks, and owls may be affected by the
ingestion ot mice and rats that have lead and mercury bioaccumulated in thetr tissues. Onsite
concentrations of lead and mercury may also pose a threat to mule deer it they gain access to the
enclosed area, and it is believed that this 1s possible, despite the presence of the fence. Access to
the site by cattle is less likely, but if this were to occur, the animals would be at risk due to the
concentrations of lead which were observed.

In the sludge, arsenic exceeds the RMC detined by the Oak Ridge National Laboratory.
Additionally, chromium, lead, and mercury exceed the criteria defined by the Dutch Ministry
Standards. Lead presents a moderate risk to deer mouse, cottontail, mule deer, and cattle,
according to BLM’s Technical Note, Risk Management Criteria for Metals at BLM Mining Sites.

It is unclear whether or not the level of cadmium present in the soil and sludge will atfect rabbits
and mule deer due to the reasons discussed in Section 4.1.2.2. Likewise. it is unclear what etfect
the elevated levels of TPH and 1-methylnaphthalene will have on animal species present at or
near the Site due to the tact that there are no BLM ecological risk criteria for these chemicals, nor
are there risk criteria defined by the other sources referenced.
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4.2 1&W South Site #2

Using a procedure analogous to the one used for the I&W South Site, a Conceptual Site Model
was developed for [&W South Site #2 and a screening assessment was performed. The site
model for human and ecological receptors at the I& W South Site is follows:

Potential sources of contamination:
. Area of high visible contamination

. Area of visible contamination

Potentially affected media:

. Surface soil
. Subsurface soil
. Surface water after a precipitation event

Potential migration routes.

. Leaching from the liquid waste pit
. Leaching from the waste and overburden piles
. Offsite transport of contaminants during or after a precipitation event

Exposure routes.

. Ingestion of soil or sludge

. Dermal contact with soil or sludge

. Inhalation of airbormne soil particles

. Dermal contact and ingestion of contaminated surface water

4.2.1 Human Health Risk Screening

The nisks to human health at [&W South Site #2 are quite similar in scope to those for [& W
South, as discussed in Section 4.1.1. At [&W South Site #2, potential human receptors will most
likely include recreanonal users {(campers) and industrial outdoor workers. As shown in Figure
3, [&W South Site #2 is tarther away from the town center of Loco Hills (closest buildings or
homes are within 200 to 800 yards). However, this site is not protected by a fence like the one
found at I&W South, so the greater distance may not necessarily result in reduced risk of
exposure. As was discussed in Section 4.1.1, surface water that pools after a precipitation event
may pose a risk, but exposure to contaminated groundwater is not believed to be a concern, due
to the depth to groundwater (see Section 2.1.4).

4.2.1.1 Sources of Human Health Screening Values

The maximum concentration of each constituent detected in the soil or sludge was screened
against BLM HRMCs. the EPA Region 6 Human Health Medium-Specific Screening Levels,
NMED soil screening levels (Tables 4-5 and 4-6). BLM screening levels only pertain to
inorganic constituents; as a result, EPA screening levels were used tor applicable organic
constituents. The BLM camper HRMC was selected as the most likely and most conservative
recreational receptor group likely to be exposed to contaminants at the Site. The camper
criterion assumes 14 days of exposure per year, the longest exposure period assumed for any
BLM recreational group. The EPA Region 6 industrial outdoor worker with dermal exposure
was selected as the most likely receptor group for the organic constituents as residential

\
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screening values were deemed not to apply because of the lack of dwellings of any kind onsite.
As for the I&W South Site, the NMED soil screening levels for an industrial/occupational
worker were also used in the screening process.

4.2.1.2 Results of Screening

All soil constituents are below the screening levels for the BLM camper and EPA Region 6
industrial outdoor worker with dermal exposure, with the exception of arsenic. Arsenic, present
at a concentration of 7.3 mg/kg. was 3.65 times greater than the EPA screening level for an
industrial outdoor worker (cancer endpoint of 2.0 mg/kg). Ethylbenzene, present in a soil sample
at a concentration of 107 mg/kg, was 1.6 times greater than the NMED screening value (68
mg/kg) for an industrial/occupational worker. Xylene, present in a soil sample at a concentration
ot 248 mg/kg, was 3.9 times greater than the NMED screening value (63 mg/kg) for an
industrial/occupational worker. Naphthalene, present in a soil sample at a concentration of 118
mg/kg. was 2.7 times greater than the NMED screening value (43 mg/kg) for an
industrial/occupational worker.

TPH and chromium were identified in one or more soil samples, but there is no BLM, EPA, or
NMED human health screening value for TPH in soil. Similarly, there is no BLM or EPA
screening level for chromium, however, the NMED reports a soil screening level of 1.0 x 10° mg
Chromium IlI per kilogram soil for the industrial/occupational Worker. The NMED screening
levels for benzo(a)anthracene, dibenzo(a,h)anthracene, and benzo(a)pyrene are below the method
detection limits for the analytical methods used for these compounds; therefore, it is not possible
to evaluate the risk by these compounds to human receptors.

Screening levels for soil were used to assess the risk posed by contaminants in the sludge. In the
sludge, only arsenic and benzene were in excess of the screening levels specified in Section
4.2.1.1. The arsenic concentration in the single sample of sludge (275 mg/kg) was 137.5 times
higher than the EPA Region 6 screening value for the industrial outdoor worker with dermal
exposure (2.0 mg/kg),13.75 times higher than the BLM camper soil screening value (20 mg/kg),
and 16.2 times higher than the NMED industnal/occupational worker. The EPA Region 6
screening value for arsenic represents a cancer endpoint. Benzene occurred in the sludge at a
concentration ot 70.6 mg/kg, over ten times greater than the NMED SSL tor an industrial
worker. Chromium and naphthalene were detected in the sludge at levels below the NMED
screening levels; there are no BLM or EPA screening values for human health for these
constituents. 1-Methylnaphthalene, 2-methylnaphthalene, and TPH were also detected in the
sludge sample, however, there are no BLM, EPA, or NMED human health screening values for
these constituents.

4.2.1.3 Risk Characterization

The risk of exposure to arsenic in soil is relatively low when compared to the risk posed by
arsenic in the sludge, but neither can be truly discounted. Risk associated with an exposure to
arsenic in sludge is high for the camper and even higher for the NMED industrial/occupational
worker and EPA industrial outdoor worker with dermal exposure. In soil, ethylbenzene, xyvlene,
and naphthalene pose a risk to industrial workers according to the NMED SSLs. The [&W South
Site #2 1s easily accessible to the public, as it is unfenced and less than a half of a mile from the
town ot Loco Hills. Moreover, I&W South Site #2 is adjacent to a frequently traveled road
which is easily accessed from County Road 217, the main route between Carlsbad and Loco
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Hills. 1-Methylnaphthalene, and 2-methylnaphthalene, and TPH were identified in samples;
however, BLM, EPA, and NMED screening levels do not exist for the identified receptors. ‘As a
result, the risks associated with these chemicals cannot be assessed.

4.2.2 Ecological Risk Screening

Due to the close proximity to [&W South, ecological receptors at I&W South Site #2 are the
same as those discussed in Section 4.1.2. Commonly encountered wildlife is expected to include
mule deer, cattle, spotted ground squirrel, a variety of mice and rats, covote, bobcat, gray fox,
spotted skunk, roadrunner, various hawks and owls, cactus wren, lark sparrow, lark bunting,
scissor-tatled flycatcher, mourning dove, scaled quail, and various lizards and snakes. Since no
fence is present at [& W South Site #2 there are no obstructions to restrict wildlife contact with
the contaminated material.

4.2.2.1 Sources of Ecological Screening Values

Using a process similar to the one outlined in Section 4.1.2.1, the maximum concentration of
each constituent detected in the soil or sludge was screened against BLM Wildlife and RMC for
deer mouse, cottontail, mule deer, and cattle, for soil; the FWS screening levels for soil; Oak
Ridge Nauonal Laboratory, screening levels for soil; the CCME screening levels for soil; and the
Dutch Ministry Standards’ screening levels for soil (Tables 4-7 and 4-8). Five sources of
ecological screening levels were used because BLM has not established criteria for all
constituents identified at the site. The five sources are grouped in a column titled “Other”, in
Tables 4-7 and 4-8. Screening levels identified by sources other than BLM indicate constituent
concentrations for a “clean” site. These levels are conservative, but provide some reference.

All soil constituents were below the screening levels, except for cadmium. However, the
analyvtical method utilized for analysis of cadmium has a detection limit of 0.50 mg/kg, and the
BLM screening values for cottontail and mule deer are 0.3 and 0.2 mg kg, respectively; theretore
1t is not possible to evaluate whether or not cottontail and mule deer are at risk due to cadmium
exposure. Conservative assumptions would indicate that cottontail and mule deer would be
atfected by the cadmium concentrations at the Site; however, due to the results of previous
sampling events and historical knowledge of the Site, it is not believed that cadmium is a COC.

Five constituents exceeded the BLM and/or other risk criteria in the sludge. Arsenic, present at a
concentration of 275 mg/kg, was 5.29, 2.25, 3.35, and 1.42 times greater than the screening
levels indicated by BLM for deer mouse, cottontail, mule deer, and cattle, respectively. Arsenic
was present at a concentration which exceeded the Oak Ridge National Laboratory screening
level by a factor 0of 27.5. Chromium, present at a concentration of 48.5 mg/kg, was 1.52 times
greater than the screening level indicated by Oak Ridge National Laboratory. Lead, present at a
concentration ot 124 mg/kg, exceeded the BLM RMC for cottontail and mule deer by factors ot
1.28 and 2.82, respectively. Lead also exceeded the Oak Ridge National Laboratory screening
value by a factor of 2.48. Selenium, present at a concentration of 1.6 mg/kg, was 1.98 times
greater than the screening level for Oak Ridge National Laboratory.
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4.2.2.3 Risk Characterization

Arsenic poses a moderate threat to mouse, rat, and rabbit species onsite, and as a result, coyotes,
bobcats, foxes, skunks, hawks and owls may be affected by the ingestion of mice, rats, and
rabbits that have arsenic concentrations in their tissues. Onsite concentrations of arsenic pose a
moderate risk to mule deer and cattle. Humans may be exposed to arsenic concentrations by
consuming cattle which ingest contaminated soil while grazing on plant matter growing in the
vicinity of the contaminated soil. Lead concentrations pose a moderate risk to rabbit species and
mule deer. The lead concentration exceeds the Oak Ridge National Laboratory’s definition of a
“clean” site by a tactor of 2.48.

4.3 Uncertainty Analysis

A number of uncertainties were identified in both the human health and ecological risk
screening. [n some circumstances, the uncertainties slightly overestimate the risk to ecological
receptors that frequent the two sites. The uncertainties with the greatest impact on the
assessment of risk at the sites are:

1) Only a small number of soil and sludge samples were collected tor sample
analyses tor each site. However, soil and sludge samples were collected from
areas that were expected to be representative, ranging from the most contaminated
to areas that are largely typical. Nevertheless, since the highest results are used in
the screening, and since this material represents only a small percentage of the
total contamination, it is possible that an overestimate of the risk for the entire site
may occur.

2) Human health and/or ecological soil screening levels do not exist for several of
the constituents at the I&W South Site and [&W South Site #2 for the identified
receptors. The human health and ecological risks of these constituents (e.g., TPH,
naphthalene compounds) cannot be assessed. When possible, risk trom these
constituents was evaluated by comparison to risks to other receptors and by
comparison to screening criteria that indicate constituent concentrations for a
“clean” site. As a result, the assessment may under- or overestimate the risk
posed by these constituents.

(V9]
—

For ecological receptors, the screening values are based on the assumption that the
receptor spends all its time and obtains all of its food from the Site. This
assumption is not typical of reality, but is used in the industry for developing
screening values. As a result, risks may be overestimated.

4) Risk criteria typically do not account for carnivorous animals. These animals may
be at risk trom bioaccumulation of constituents (particularly metals) by
consuming contaminated mammals.

5) For some constituents, the identified concentration is equal to or less than the
analytical laboratory’s reporting limit, but greater than the screening level. In
such cases, it is unclear whether or not the constituent poses a risk to the
identified receptors.

+
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4.4 Removal Action Criteria

At the [&W South Site, arsenic is the constituent which poses the greatest risk to human
receptors. Due to the presence of arsenic in the sludge, this material poses a risk to campers,
industrial outdoor workers with dermal exposure, and industrial/occupational workers (1.78,
17.8, and 2.1 times greater than the comparative screening levels, respectively). At the same
location, barium, chromium, and mercury exceed the conservative ecological screening levels
indicative of a “clean” site. Lead poses a moderate risk to mouse and rabbit species, and mule
deer and cattle. Mercury poses a moderate risk to rabbit species and mule deer, according to the
BLM screening criteria.

At [&W South Site #2, arsenic in the soil and sludge exceeds the screening level for an industrial
outdoor worker with dermal exposure, with levels that are 2 and 137.5 times greater than the risk
criteria, respectively. In the sludge at [&W South Site #2, arsenic poses a high risk to both a
camper and an industrial/occupational worker. In soil, ethylbenzene, xylenes, and naphthalene
pose a risk to industrial workers. Arsenic concentrations at this location pose a moderate threat
to mouse, rat, and rabbit species, as well as mule deer and cattle. Lead concentrations pose a
moderate risk to rabbit species and mule deer.

Based on the results of the risk assessment, there is a moderate degree ot contidence that
contamination of both the I&W South Site and [&W South Site #2 poses a risk to the human
receptors that are most likely to access the Site (i.e., camper and industrial worker) and come into
contact with the contaminated material. In addition, moderate risk to ecological receptors are
present at both sites.

Based on the discussion in this section, and to be most protective of human health and the
environment, it is recommended that the camper RMC for metals) be used as the removal criteria
based solely on a risk perspective. It is likely that additional removal criteria will be established
in the later sections of this EE/CA in order to ensure compliance with applicable or relevant and
appropriate requirements (ARARsS).
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5.0 IDENTIFICATION OF REMOVAL ACTION SCOPE, GOALS, AND
OBJECTIVES

The Removal Action Objectives (RAOs) to be discussed in Section 5.1 have been developed
based on an analysis of the known sources of contamination, the nature and extent of
contamination, the results of the human health and ecological risk assessments, and the ARARs
that have been identified. The RAOs have generally been developed to control the
contamination sources and to eliminate the potential for exposure of human and ecological
receptors to onsite contamination.

5.1 Definition of Removal Action Objectives

The general evaluation criteria for the analysis of potential removal actions, as defined in the
EPA document Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA
(1993), are effectiveness, implementability, and cost. These criteria are discussed in greater
detail in Section 6.2. To define the RAOs for the Site, the results of the site characterization and
streamlined risk evaluation are examined in an effort to construct removal goals which comply
with the ARARSs and are protective of human health and the environment. Based on this process,
the following RAOs were identified:

+ Eliminate or reduce human exposure to petroleum hydrocarbons, metals, and other hazardous
constituents in the waste source material.

+ Eliminate or reduce ecological exposure to petroleum hydrocarbons, metals, and other
hazardous constituents in the waste source material.

« Eliminate or reduce offsite migration of petroleum hydrocarbons, metals, and other
hazardous constituents via surface runoff and wind dispersion.

« Eliminate or reduce the physical hazards associated with the open trench, pits, and related
debris currently onsite.

The proposed removal action must address the RAOs, and the tuture land use of the property
must be consistent with these objectives. As a result, both the proposed removal action and the
potential future land use alternatives will be evaluated in subsequent sections to determine the
extent to which they meet these RAOs. Although immediate and 100% attainment of the RAOs
is not required for a removal action, it is considered to be a goal which is desirable pending
availability of effective technologies and funding.

5.2 Removal Action Schedule

The BLM has determined that a non-time-critical removal action is appropriate at the Site. The
removal could commence within six to twelve months following approval of this EE/CA. Based
on past experience with the implementation of removal action technologies similar to those
proposed in this EE/CA, it is estimated that any removal action undertaken can be completed
within one year, provided adequate funding is available.
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5.3 Applicable or Relevant and Appropriate Requirements

The lead Federal agency or designated on-scene coordinator (OSC) is responsible for the
identification of ARARs and all Federal, State, and local environmental regulations that pertain
to the CERCLA removal action. Asdefined in the Guidance on C onszderatzon of ARARs During
Removal Actions (EPA, 1991):

“Applicable requirements are cleanup standards, standards of control, and other
substantive requirements, criteria or limitations promulgated under Federal
environmental or State environmental or facility siting laws that specifically
address a hazardous substance, pollutant, contaminant, remedial action, location
or other circumstances found at a CERCLA site.

Relevant and appropriate requirements are cleanup standards, standards of control,
and other substantive requirements, criteria, or limitations promulgated under
Federal environmental or State environmental or facility siting laws that, while
not ‘applicable’ to a hazardous substance, pollutant, contaminant, remedial action,
location or other circumstances at a CERCLA site, address problems or situations
sufficiently similar to those encountered at the CERCLA site and are well-suited
to the particular site. )

...Other information To Be Considered (TBC) generally falls within three
categories: health effects information with a high degree of credibility; technical
information on how to perform or evaluate site investigations or response actions;
and policy.

The ARARSs presented and evaluated for this EE/CA are presented in three groups as follows:

« Chemical specific standards established for specific chemicals found on the site;

« Location specific standards based on New Mexico, Eddy County, or other local reguiations;
and,

»  Action specific hmitations on any proposed activities that will be part of the removal action
at the Site.

The matrix presented in Tables 5-1, 5-2, and 5-3 identify the major Federal, State, and local
environmental laws but may not be entirely inclusive. Although the ARARs have been
developed based on communication with BLM, it is recommended that the designations
suggested in this EE/CA (i.e., applicable, relevant, appropriate, or TBC) be used as guidance
when working with Federal, State, and local regulators if involved in the implementation of the
alternative that is selected.
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6.0 IDENTIFICATION AND ANALYSIS OF MANAGEMENT AND TREATMENT
TECHNOLOGIES

6.1 Introduction

According to 40 CFR 300.415, the purpose of an EE/CA is to analyze potential Removal Action
Alternatives based on current site conditions to address contamination present at the Site. The
alternatives are evaluated and developed through the criteria suggested in the EPA document,
Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA. Specifically, the
Removal Action Alternatives have been developed and analyzed against the RAOs defined in
Section 5.1 and the evaluation criteria defined in Section 6.2.

The development and analysis of Removal Action Alternatives involves four steps. In Section
6.3.1, the general categories of potential response actions are identified and described. The broad
array of technologies which may apply to each category are then identitied and screened in
Section 6.3.2. This preliminary screening procedure has been conducted to identify those
technologies that are judged to be applicable to the Site, and which may be potentially effective
in meeting the RAOs. Although many of the technologies discussed in Section 6.3.2 are not
applicable to the Site, they are presented to document that they were identified and considered.
In Section 6.3.3, the potential response actions and technologies retained from the screening
process in Section 6.3.2 have been assembled into Removal Action Alternatives. Finally, the
Removal Action Alternatives have been analyzed against the criteria of effectiveness,
implementability, and cost.

6.2 Evaluation Criteria

The criteria which are used to analyze Removal Action Alternatives in an EE/CA are defined in
the EPA guidance document previously cited. The three general criteria are effectiveness,
implementability, and cost. The specific components of each criteria, are defined as follows:
Effectiveness Evaluation

» Overall protectiveness of human health and environment

+ Ability to achieve RAOs/ARARs

+ Short-/long-term etfectiveness

Implementability Evaluation

Technical feasibility

Administrative feasibility
Availability of materials and sources
»  Community applicability

Cost Analyses

» (Capital cost

+ Post removal control cost

* Present worth cost

* Maintenance and monitoring costs
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6.3 Removal Action Alternatives
6.3.1 Description of Broad Categories of Potential Response Actions
The broad categories of potential removal response actions include:

+ No action
+ Institutional controls
«  Management and/or treatment of waste material

No Action

As a potential response action, “No Action” leaves the contaminated matenials at the Site in their
current condition and assumes that no further intervention will occur. Although this approach
will not actively meet the RAOs for the Site, its consideration and evaluation is required. Other
potential response actions will be compared to the baseline provided by “No Action,” under
which, no removal activities or monitoring would occur.

~ Institutional Controls

Institutional controls include administrative land use restrictions, site access restrictions (such as
fencing), and/or relocation of potential receptors to attempt to minimize the potential for
exposure to site contamination. In general, institutional controls do not actively address site
contamination, but attempt to meet the RAOs by reducing the potential for human and ecological
exposure to the contaminants. However, these controls do not address the mobility of the
contamination or offsite transport of contaminated materials.

Management and/or Treatment of Waste Material

Management or treatment ot the waste material includes options that can be conducted in-situ or
ex-situ. These options include restricting potential exposure by capping, stabilizing the
contamination in place. or using innovative technologies to remove the contaminants without
physically removing the soil such as: containment, thermal treatment, landtarming (onsite or
offsite), soil vapor extraction (vapor venting), bioventing (active soil aeration), composting
(biopiles), and offsite disposal. Section VI.A.2 of the NMOCD publication Guidelines For
Remediation of Leaks, Spills, and Releases provides a listing of options for onsite treatment and
offsite disposal options for contaminated soils similar to those found at the [&W South and [&W
South #2 sites. The potential options which were identified and screened are presented in
Section 6.3.2, and were derived, in part, from the preferred options discussed in the
aforementioned NMOCD document.
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6.3.2 ldentification and Screening of Management and Treatment Technologies

No Action

The No Action Alternative does not require the employment of any management or treatment
technologies.

Site Specific Evaluation: Although this potential Removal Action Alternative will not meet the
RAOs, it is used for comparison purposes and as a baseline against which the performance of

other alternatives are measured. For this reason, it is retained for further evaluation.

Institutional Controls

Institutional controls are used to restrict access or control use of a site. Institutional controls may
include one or more of the following: construction of barriers, installation of fences, gates,
moats, warning signs, hostile vegetation, and deed restrnictions.

Site Specific Evaluation: Institutional controls are currently in place at the I&W South Site in
the form of the eight foot chain link fence with a locked gate, but no such controls are present at
[&W South Site #2. While institutional controls are more etfective in meeting the RAOs than
the No Action Alternative, they are not expected to be completely effective as a long-term
solution. Fencing can be partially effective to deter and/or limit trespasser access, but it
generally does not limit ecological exposure, nor does it address the potential for offsite
migration of contaminants. Because of these shortfalls, institutional controls alone will not be
considered for further analysis in Section 6.3.4. However, it is entirely possible that institutional
controls will be retained as part of other alternatives that involve leaving some or all of the waste
material onsite.

Management and/or Treatment of Waste Material

This section provides a briet description of the management and treatment alternatives tor the
site waste materials. Based on the site characterization data, the primary contaminants are
petroleum hydrocarbons and heavy metals. Based on the presence of these contaminants, the
potential management and treatment alternatives are:

+ Containment

*  Onsite Thermal Treatment

+ Landfarming

+ Soil Vapor Extraction (Vapor Venting)
* Bioventing (Active Soil Aeration)

+ Composting (Biopiles)

+ Solidification

+  Offsite Disposal
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Containment

Containment technologies for application at contaminated sites include landfill covers (caps),
vertical barriers such as slurry walls, and horizontal barriers. Capping systems reduce surface
water infiltration, control fugitive dust emissions, improve aesthetics, serve as a barrier between
contaminants and potential receptors, and provide a stable surface over the waste. Cap
construction costs depend on the number of components in the final cap system. In-situ vertical
barriers such as slurry walls constitute an impermeable barrier situated perpendicular to the
ground surface and groundwater flow to minimize the movement ot contaminated groundwater
offsite or limit the flow of uncontaminated groundwater onsite. Containment is most likely to be
applicable to: (1) wastes that are low-hazard or immobile; (2) wastes that have been treated to
produce low hazard or low mobility waste for onsite disposal; and, (3) wastes whose mobility
must be reduced as a temporary measure to mitigate risk until a permanent remedy can be tested
and implemented (EPA, 1997).

The most important advantages of containment are: (1) surface caps and slurry walls are
relatively simple and rapid to implement at low cost and can be more economical than
excavation and removal of very large volumes of waste, (2) caps and slurry walls can be applied
to large areas or volumes of waste where relatively flat topography permits, (3) engineering
control is achieved, and may be a tinal action if contaminants are well immobilized and potential
receptors are distant, and, (4) in some cases it may be possible to create a land surface that can
support vegetation and/or be applicable for other purposes. Disadvantages of containment
include: (1) uncertain design life, (2) contamination remains onsite and is available to migrate
should containment fail, and (3) long-term inspection, maintenance and monitoring is required.

To be seriously considered practical for implementation of containment systems, the potential
site must be suitable tor a variety of heavy construction equipment. When capping systems are
being utilized, onsite storage areas are often necessary for the materials to be used in the cover.
For large jobs, onsite borrow areas to provide the materials necessary for constructing the cap are
generally required to make this type ot alternative cost etffective.

This technology often involves the excavation, relocation, and placement ot waste material in an
engineered onsite repository which is constructed specitically to hold the subject materials.
Under this technology, the contaminated materials are excavated from the source and adjacent
areas, and transferred to an onsite repository, placed and compacted. The extent of excavation to
be performed depends on the extent to which it is desired that the RAOs and ARARSs are to be
met. Following placement, the repository containing the waste material is capped, thereby
establishing a barrier which eliminates the potential for exposure to human and ecological
receptors. Likewise, the potential for offsite transport of the contaminants via the surface water
and air pathways will be eliminated.

Site Specific Evaluation: The relatively flat site topography and availability of large open areas
with the potential for use as material staging areas are characteristics of the Site that would make
containment an appropriate management technology. However, containment is typically more
appropriate for Jow mobility contaminants such as heavy metals and not for volatile organic
contaminants prevalent at both [&W South and [&W South Site #2. Repositories and other
containment structures also require significant long term monitoring which tends to be cost
effective only when dealing with waste volumes that are much larger than those present at the
Site. The RAOs would be expected to be met, but since NMOCD guidelines are a primary
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ARAR to be considered under this EE/CA, it is also important to note that containment is not one
of the recommended management technologies of this agency. For these reasons, containment is
not retained for further evaluation.

Onsite Thermal Treatment

Under thermal treatment processes, heat is used to increase the separation, decomposition,
destruction, or immobilization of contaminants. Thermal desorption and hot gas
decontamination are used to separate the contaminants from the substrate, whereas incineration,
open burn/open detonation, and pyrolysis are used to destroy contaminants outright. The most
commonly used thermal processes for treating petroleum hydrocarbon wastes are incineration
and low-temperature thermal desorption (LTTD).

Under the incineration process, high temperatures are used to combust organic constituents in the
waste. Off gases and combustion residuals (e.g., ash) generally require subsequent treatment or
disposal. Incineration can be used to remediate soils contaminated with volatile heavy metals
such as mercury, explosives, and hazardous wastes, particularly those containing petroleum and
chlorinated hydrocarbons. Incineration of wastes tends to be restricted to stationary facilities and
the number and location of suitable facilities can be limiting factors in using this type of
treatment as costs can quickly escalate well beyond other management technologies uniess the
waste volume is very small.

LTTD involves heating the waste to volatilize water and organic compounds at which point a
carrier gas or vacuum system transports the volatilized water and organics to a secondary
treatment system prior to release to the atmosphere. LTTD is only applicable for use on wastes
that are comprised of small (<2 inch diameter) particles; larger particles require preprocessing by
either shredding or crushing prior to treatment. After treatment, TPH and BTEX concentrations
are typically reduced to below 10 mg/kg and 100 mg/kg, respectively, and treated soil can
typically be returned to the site for use as backfill. Thermal desorption processes are applicable
to VOCs, SVOCs, volatile metals, PAHs, polychlorinated biphenyls (PCBs), and pesticides, and
process equipment is available skid-mounted so that it may be transported to sites where large
treatment volumes merit the cost of mobilization.

Site Specific Evaluation: LTTD is an established treatment method which can easily meet the
removal goals proposed under this EE/CA and is an acceptable method according to NMOCD
guidance. While the possibility exists for bringing a mobile LTTD unit to the Site, the
mobilization cost for such a unit can be over $300,000. For this reason, only very large waste
volumes can be economically treated using a mobile LTTD. Based on this discussion, thermal
treatment processes are not retained for subsequent consideration in this EE/CA.

Landfarming

Landfarming is an “out of hole™ treatment method; that is, landfarming operations occur above
ground and are typically applied to soil in a prepared location after the contaminated material is
excavated from its original location. Almost exclusively used for treating soil contaminated with
petroleum hydrocarbons, landfarming reduces the concentration of contaminants via microbial
activity which is stimulated by aeration (typically achieved by tilling or plowing), the addition of
moisture, the addition of nutrients, or a combination of these amendments. Landtarming is
applicable to the full range of hydrocarbon products, but lighter weight substances such as
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gasoline and diesel require less treatment time than do heavier products like heating or
lubricating oils.

Landfarming systems are typically among the simplest of potential treatment options to design
and implement for VOC contaminated soil. As a result, costs associated with this treatment type
are generally relatively low. However, very high concentrations of TPH (> 50,000 mg/kg) or
high concentrations of heavy metals will tend to interfere with the microbes that are largely
responsible for the degradation, so consideration must be given to the waste characteristics prior
to implementation. Because landfarming treatment units involve the placement of the
contaminated soil in relatively thin lifts to insure sutficient aeration, large land areas are required.
Soil characteristics such as moisture content, soil pH, microbial population density, texture, and
nutrient concentrations all play a part in determining how quickly contaminants will degrade in
landfarm systems. Excessively acidic or basic soils, excessively dry or wet soils, and clayey
soils may require soil amendments or other periodic maintenance to insure successful treatment.
Treatment under such conditions may still be possible, but will tend to be slower than systems
operating under more optimal conditions.

Site Specific Evaluation: Landfarming is a very common treatment method for petroleum
contaminated soil in southeastern New Mexico, primarily due to the fact that large tracts of
inexpensive land are readily available. The number of successtul landfarming operations in the
vicinity of the Site suggests that such treatment can be effective. This success is likely due to the
fact that the higher organic matter and other nutrient concentrations which characterize
petroleum contaminated soil are more able to support bacterial growth than the surrounding
unimpacted native soils rather than treatment times or the use of soil amendments. The highly
contaminated sludge found at both I&W South and 1&W South Site #2 contain higher
concentrations of contaminants (e.g., inorganics and TPH) than can be effectively treated using
landfarming, so it is likely that this material will require alternative treatment. However, the vast
majority of the contaminated material appears to be suitable for landfarming, pending a
biotreatability evaluation. Landfarming is an acceptable treatment method according to NMOCD
guidance, and an acceptable oftsite facility is located approximately 30 miles from the Site.
Design and construction of an onsite landfarming facility is also a possibility that merits
evaluation due to the availability of suitable areas onsite. If constructed onsite, a landfarming
treatment unit may require installation of a liner, although migration ot contaminants to
groundwater is not believed to be a concern at this time. Due to these factors, landfarming (both
onsite and otfsite) is retained for consideration.

Soil Vapor Extraction (Vapor Venting)

Soil vapor extraction (SVE) is a treatment technology that involves forced volatilization of
petroleum products in soil. This process occurs in-sizu; that is, no excavation of the
contaminated material is typically required. Instead, extraction wells are installed throughout the
contaminated media, and a vacuum is applied to create a negative pressure environment in the
subsurtace which forces the volatilized contaminants into the wells. The extracted vapors may
then be treated. if necessary to fulfill regulatory requirements, and released to the atmosphere or
back into the subsurface. Due to the fact that SVE relies exclusively on volatilization to provide
treatment, this process is only suitable for highly volatile petroleum products such as gasoline.
Diesel, kerosene, oils, or other less volatile products are generally not amenable to SVE. Since
the entire process of SVE can occur without excavating the contaminated material, this treatment
method is often desirable for sites with extremely large waste volumes or where the matenal
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cannot be safely excavated, such as beneath buildings. Low permeability or stratified soils may
present difficulties in the implementation of SVE systems, as can the presence of groundwater at
a depth at or near the bottom depth of contamination.

Site Specific Evaluation: Due to the fact that the waste material at both I&W South and I&W
South Site #2 is not associated with gasoline, it is probably not volatile enough to support
effective SVE treatment. Moreover, the majority of the site contamination appears to be
relatively shallow (i.e., less than two feet bgs), so the installation of extraction wells will not

. necessarily have a pronounced impact on the cost effectiveness of the project when compared to

simple excavation. Due to these considerations, SVE will not be retained tor possible
implementation under this EE/CA.

Bioventing (Active Soil Aeration)

Like SVE, bioventing involves an in-situ process based around the installation of extraction
wells into areas of contaminated subsurface soil. But whereas SVE solely involves the extraction
of vapor in a process that involves enhanced volatilization, bioventing induces enhanced
microbial degradation of petroleum hydrocarbons by forcing air or oxygen into the vadose zone.
Often further enhanced by the addition of nutrients, this process is not limited to the treatment of
gasoline and other highly volatile compounds like SVE. Diesel fuel, kerosene, and other heavier
hydrocarbons are readily treated in bioventing systems; however, the heavier the product, the
longer treatment time that is required. Bioventing shares some of the advantages of SVE without
this important limitation: no excavation is required and it may be implementable in areas that are
inaccessible to more conventional treatment methods. However, bioventing is not an effective
treatment for highly contaminated wastes or wastes which contain high concentrations of heavy
metals as these conditions may be toxic to the microorganisms. High clay content can also have
a negative impact on bioventing treatment units because it prevents free movement of oxygen
and nutrients within the soil matrix. Like other treatment methods that rely on the presence of
microorganisms, soil characteristics such as moisture content, soil pH, microbial population
density, texture, and nutrient concentrations are also of critical importance.

Site Specific Evaluation: Although bioventing is more appropriate than SVE for the mid-weight
petroleum contaminants found at I&W South and [& W South Site #2, the tact that the
contamination is quite shallow seems to indicate that the costs associated with the installation
and operation of the extraction/injection wells and nutrient delivery system will be considerably
higher than other more conventional treatment methods. Based on this rationale, bioventing will
not be considered for implementation.

Composting (Biopiles)

Composting is a treatment process that is very similar to landfarming in that it involves the ex-
situ consolidation of petroleum contaminated soil in treatment cells and occasionally involves the
addition of moisture or nutrients. However, whereas aeration in landfarming operations is
typically achieved by tilling, mechanical turning, or plowing, biopiles are aerated by forced air
systems which are installed throughout the pile. While the purchase and installation of the
piping, fans, and compressors necessary for a biopile treatment unit is an expense that is not
present in landfarms, biopiles require less land area and tend to treat contaminants more rapidly
than landfarms. In addition, biopiles can be operated as closed systems that capture vapor in
areas where regulations require emissions controls.
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Like landfarming, very high concentrations of TPH (> 50,000 mg/kg) or high concentrations of
heavy metals may interfere with the microbes that are largely responsible for the degradation, so
consideration must be given to the operational needs of the treatment prior to implementation.
However, because volatilization 1s a major mechanism in composting treatment, some level of
treatment of light weight VOCs may still occur under these conditions. Soil characteristics such
as moisture content, soil pH, microbial population density, texture, and nutrient concentrations
all play a part in determining how quickly contaminants will degrade in biopile systems.
Biopiles are not as susceptible as landfarms to fluctuations in temperature and moisture
associated with climate. Excessively acidic or basic soils, excessively dry or wet soils. and
clayey soils may inhibit proper air flow through the soil matrix. Treatment under such
conditions may still be possible, but will tend to be slower than systems operating under more
optimal conditions.

Site Specific Evaluation: Although offering some additional benefits over landfarming, the
benefits do not appear to offer enough value to merit consideration of this technology type.

Since there is sufficient land area available at the Site to support landfarming activities, the
additional expense associated with the installation of the piping and other equipment necessary to
maintain a biopile treatment unit seems unwarranted. When time and space is limited for
treatment, composting is a solid option, but neither appear to be major considerations at the Site.
Based on these tactors, composting will not be retained for additional consideration in the
EE/CA.

Solidification

Solidification technology, commonly referred to as stabilization, is frequently used to prevent
leaching of contaminants from waste material. This is accomplished by mixing the waste
material with a binding agent that stabilizes and solidifies inorganic and organic hazardous
wastes into a concrete-like, high-strength, leach-resistant mass. A wide variety of binding agents
are available for use in solidification treatment processes, ranging from the widely available
Portland cement to more esoteric proprietary reagents. Soliditication is applicable tor use on
hazardous soils, sludge, and wastewater contaminated with inorganics, including most metals
and cyanide, and organics, including halogenated aromatics, PAHs. and aliphatic compounds.
Treatability testing is usually required to determine the proper amount of the selected reagent
necessary for proper solidification. Prior to treatment, contaminated soil must be screened or
crushed into small particles to ensure adequate contact with the binding agent. Once handled in
this manner, the waste can be inserted into a batch plant where the binding agent is added. The
resulting mixture is deposited in a pug mill or ready-mix cement truck for thorough blending and
then poured into either pits located onsite or into curing forms for offsite disposal.

Solidification technologies change the physical structure of the waste material and: (1) improve
the physical characteristics of the waste by producing a solid from liquid or semiliquid wastes;
(2) reduce contaminant solubility by the formation ot sorbed species or insoluble precipitates; (3)
decrease the exposed surface area across which mass transfer loss of contaminants may occur;
and, (4) limit the contact between transport fluids and contaminants by reducing the matenal’s
permeability. These characteristics are particularly beneficial if there is a concern of contaminant
migration to groundwater.
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Stabilization of waste can either be done onsite or at another location following excavation and
transport. For sites with large waste volumes, it is almost always more economical to mobilize
the treatment units onsite. For smaller volumes, offsite transport is typically more cost effective.
Regardless, implementation costs of solidification treatment programs are generally high relative
to the other technologies being considered under this EE/CA.

Site Specific Evaluation: The costs assoctated with solidification make this technology
inappropriate for use at the Site. The protectiveness of groundwater associated with this remedyv
are not of value at the Site because of the depth ot groundwater in the vicinity. For these
reasons, solidification is not retained for further consideration.

Offsite Disposal

[f managed in a manner that involves offsite disposal of the waste material, the sludge and
contaminated soil at the site will be excavated and transported to an appropriate disposal facility.
Since a small fraction of the waste has been determined as hazardous and the remainder is
considered non-hazardous, it is likely that these two waste tvpes will be treated separately and
will likely be sent to different disposal facilities. Offsite disposal facilities which are suitable for
petroleum contaminated soils range from municipal landfills to hazardous waste treatment,
storage, and disposal (TSD) facilities. Offsite disposal facilities may also inciude privately or
publicly owned landfarms, compost facilities, thermal treatment units, or other facilities that
utilize the technology types discussed in this section. The only commonality which connects
these potential scenarios is the concept that the waste which is currently onsite will be removed
and treated or disposed elsewhere.

Offsite disposal offers significantly reduced maintenance activities, threat of release of
contaminants, and liability concerns than does any of the management options involving onsite
treatment and disposal. However, this additional level of protectiveness to the environment and
human health often comes at a much higher price than do the onsite treatment and disposal
methods. For large waste volumes, ottsite disposal is typically the last resort as excavation and
transport ot wastes across great distances 1s very expensive. Proximity to acceptable treatment
and disposal facilities also plays an important role in determining whether or not oftsite disposal
1s appropriate for a given situation.

Site Specific Evaluation: It is expected that the sludge will require offsite disposal due to its
hazardous characteristics and due to the findings of the risk assessment, regardless ot how the
remaining waste is handled. For the purposes of considering offsite disposal for implementation
at the Site, it is assumed that three major facility types will be most likely to be considered for
receiving the wastes at the Site: thermal treatment, landfarming, and land disposal (landfilling).
Incineration meets the RAOs of this project because it involves the full removal and subsequent
treatment of the contaminated material. As a result of the high costs associated with the
transportation and subsequent treatment via incineration, this process is typically only
appropriate for very small waste volumies or unless no other alternatives are available. LTTD
treatment at a stationary offsite tacility has the same disadvantages as incineration, as
transportation costs are expected to be very high. Landfarming is an attractive otfsite disposal
option tor the contaminated soil as several NMOCD permitted facilities are within 50 miles of
the Site. Land disposal of non-hazardous petroleum contaminated soil is also a common offsite
management method; however, it is not typically recommended by NMOCD guidance. Based on
this rationale, offsite disposal of the contaminated soil by landfarming will be retained for
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consideration. Offsite disposal by incineration will also be retained, but only for the sludge
which is not suitable for landfarming. The sludge has also been determined unacceptable to land
disposal TSD facilities (i.e., hazardous waste landfills) due to its high total VOC concentrations.
Most land disposal TSD facilities are unable to accept material with total VOC concentrations
greater than 500 parts per million, and the sludge exceeds this value.

A summary of the results of the screening of management and treatment technologies is
presented in Table 6-1.

6.3.3 Assembly of Removal Action Alternatives

The retained potential response actions and technologies from Section 6.3.2 have been assembled
into four Removal Action Alternatives which have been tailored to the specific needs of the
removal action as defined by the site characterization, RAOs, and ARARs. In this section, the
four Removal Action Alternatives will be analvzed with respect to the evaluation criteria as
defined in EPA guidance and in Section 6.3.1: effectiveness, implementability, and cost. These
alternatives have been developed based on the known nature and extent contamination and the
results of the human and ecological risk assessments.

+ Alternative 1: No Action

« Alternative 2: Otfsite Disposal of Sludge and Onsite Consolidation of Contaminated Soil
+ Alternative 3: Offsite Disposal of Sludge and Onsite Landfarming of Contaminated Soil
« Alternative 4: Offsite Disposal of Sludge and Offsite Landfarming of Contaminated Soil

A comparative analysis of the four Removal Action alternatives with respect to the effectiveness,
implementability, and cost criteria is presented in Attachment D.

Alternative 1: No Action
This alternative involves no turther action to assess or correct the contamination identified at the
Site. Retention and analysis of this alternative are required according to the EPA document,

Guidance on Conducting Non-Time Critical Removal Actions Under CERCLA.

Effectiveness Evaluation

The No Action Alternative will not be effective in protecting human health or the environment,
will not attain ARARs, and will not meet the RAOs. Short and long-term risks to environmental
resources, as well as potential human health risks would continue to exist. No action continues
to provide pathways for contaminants to move offsite and affect human or ecological health,
particularly through ingestion or inhalation of the contaminated material. Toxicity, mobility and
volume of contaminants would not be reduced under the No Action Alternative.

Implementability Evaluation

While it is nominally implementable trom a technical standpoint. it may not be acceptable to
regulators or local residents who are concerned about protection ot human health and the
environment. Technical and administrative feasibility criteria do not apply to the No Action
Alternative.
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Cost Analysis

There are no direct capital or operating costs associated with this alternative. However, leaving
the waste materials onsite and available for direct or incidental contact to contaminants by human
or ecological targets may provide a future liability cost for the BLM which cannot be estimated.

Alternative 2: Offsite Disposal of Sludge and Onsite Consolidation of Contaminated Soil

This alternative involves the removal and offsite disposal of the sludge at both I& W South and
[&W South Site #2, which is the material that poses the greatest risk to human health and
ecological targets. It also includes an onsite effort to consolidate the remaining contaminated
material in the existing fenced enclosure at I&W South. By doing so, all of the remaining waste
at the Site will be relocated to a more controlled location so as to reduce the threat of offsite
transport of contaminants and incidental contact by nearby residents, trespassers, or workers in
the area.

For the sludge to be disposed of offsite, the actions proposed under this alternative represent a
complete removal of the waste source material which presents the greatest environmental threat
to the potential human and ecological targets in the vicinity of the Site. As discussed in Section

the TCLP analysis. Although the sludge at [&W South is not a hazardous waste, the sludge for
the two sites will be lumped together as a single waste stream for cost estimating purposes in this
EE/CA. [tis expected that the specific options associated with the disposal of the sludge from
the two sites will be more fully explored and evaluated in the design phase of this removal
action, should this alternative be selected. In total, and as shown in Table 3-12, there is
approximately 85 cubic yards of sludge present at [&W South and I&W South #2. Under this
alternative, it is assumed that the sludge will be transported to a TSD facility that is permitted to
accept such materials. Dynamac has identified the nearest acceptable TSD facility to the Site as
the Laidlaw Environmental Services, Inc. incinerator, located in Deer Park, Texas. Costs
specitied under this alternative are based on discussions with and quotes received from Laidlaw.

After removal ot the sludge from 1&W South and [&W South Site #2, this alternative involves
the consolidation of the remaining contaminated soil from 1&W South Site #2 into the fenced
enclosure at I&W South. The guiding concept of this alternative is that the sludge presents the
greatest risk to human health and the environment, and that risk associated with the remaining
material is not great enough to merit additional treatment. Under this alternative, the visibly
contaminated soil will be removed from I&W South Site #2 and hauled the short distance to
I&W South where the existing institutional controls could be utilized or enhanced to prevent
incidental contact by human or ecological targets. Once this material is relocated, it will be
blended soil into the existing soil, and the surface will be regraded to match the surrounding
terrain and revegetated. In this alternative, “blending” with onsite soils and natural attenuation
are the only “treatment” for the contamination that is left onsite, and the duration or effectiveness
of this process is indeterminate. In total, approximately 186 cubic yards of material from [&W
South Site #2 will be consolidated with approximately 418 cubic yards of contaminated soil from
[&W South.

Under this alternative. an administrative area closure is recommended because of the close
proximity to Loco Hills and because potential waste source material remains exposed. A site
closure as administered by BLM would help to reduce potential exposure from contact with the
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contaminants which will remain onsite under this alternative. Operations and maintenance
activities under this alternative are expected to be minimal, and would consist of periodic
surveillance and inspections, as well as minor repairs to the fence, gates, and any signage that is
posted to discourage trespassers.

Effectiveness Evaluation

The design concepts comprising this alternative provide a moderate level of environmental
protection considering that the most contaminated waste material is disposed offsite and the
remaining waste with significantly lower contamination and associated risk is contained onsite in
a fenced area. Due to the close proximity of the Site to a well-traveled county road and the
relatively high accessability associated with it, there will be a residual risk of exposure to humans
and wildlife under this alternative since the waste material will remain onsite and exposed.

The components of this alternative address all of the RAOs. but not to a degree that completely
eliminates all risk associated with offsite transport of pollutants or exposure to potential human
and ecological targets. Fencing may be partially effective in limiting trespasser access, but will
likely not limit ecological exposure, nor does it completely address the potential for offsite
migration of the contaminated material by either the air or surface water pathways. Because
some of the contaminated soil remains onsite and exposed. the ARARs for soil would not be met
by this alternative. Specifically, the NMOCD remediation action level for TPH (5,000 mg/kg) is
exceeded by the contaminated soil at I&W South which, as shown in Table 3-7, was found to
contain approximately 15,000 mg/kg TPH. As such, this alternative does not entirely address the
volume, toxicity, or accessibility of the waste material but seeks to limit onsite exposure to
human targets.

It is anticipated that there may be several short-term mitigable impacts to the environment during
implementation. Impacts could include wildlife disturbance through noise and human activity

during construction, but are not expected to result in any significant or long-term effects.

[mplementabilitv Evaluation

The actions required tor the implementation of this alternauve are technically feasible using
standard methods and procedures. The concepts are based on normal excavation and access
control design practices; however, excavation of the sludge is expected to be more time
consuming and more difficult than typical earthwork. The necessary equipment, personnel, and
services are available to support implementation of this alternative. NMOCD administrative
requirements would likely not be met removing only the sludge from the two sites because the
remaining contaminated material exceeds the NMOCD remedial action level for TPH.

Cost Analysis

Because this alternative involves only the removal of sludge and consolidation of the remaining
visibly contaminated material, capital costs are lower than Alternative 3 (Offsite Disposal of
Sludge and Onsite Landfarming of Contaminated Soil) and Alternative 4 (Alternative 4: Offsite
Disposal of Sludge and Otfsite Landfarming of Contaminated Soil), each of which involve
treatment. Operations and maintenance costs tor this alternative are expected to be near
negligible and considerably lower than Altemative 3. The anticipated capital cost for this
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alternative is $131,758; annual O&M costs are expected to be $3,300 for the first year and
$2,400 thereafter.

Alternative 3: Offsite Disposal of Sludge and Onsite Landfarming of Contaminated Soil

As under Alternative 2 (Offsite Disposal of Sludge and Onsite Consolidation of Contaminated
Soil), this alternative involves the offsite disposal of the sludge currently located at [&W South
and I&W South Site #2 at the hazardous waste incinerator in Deer Park, Texas. It also involves
the consolidation of the remaining contaminated material within the fenced enclosure at I& W
South; however, Alternative 3 takes the process one step farther by implementing an onsite
landfarming operation to treat the contaminated soil and thereby reduce the levels of TPH and
other organic constituents.

The primary elements of this alternative include:

+  Removal of approximately 85 cubic yards of sludge from [&W South and [& W South Site #2
to a permitted TSD facility;

« Excavation and stockpiling ot contaminated soil from [&W South and I&W South Site #2 in
preparation for landfarm treatment unit construction;

+ Clearing, grubbing, and regrading of [&W South to create appropriate area tor the landfarm.

» Construction of the landfarm;

» Placement of contaminated soil from 1&W South (approximately 418 cubic yards) and I&W
South Site #2 (approximately 186 cubic yards) into the landfarm;

* Terracing of the contaminated soil in the landfarm into windrows;

+ Construction of earthen berms or drainage ditches around the perimeter of the landfarm to
prevent runon of stormwater during precipitation events;

+ Installation of an access ramp to allow aeration equipment to pass over the perimeter berms
or ditches;

* Regrading and revegetation of excavated areas at I&W South and I& W South Site #2;

+ Modification or enhancement, as necessary, to the exiting tencing to preclude or minimize
disturbance of the landfarm by humans or wildlife; and,

+ Implementation of an operations and maintenance program which is expected to 1ndude the
application of water and nutrients to optimize operating etficiency.

Based on volume estimates presented in Table 3-12, the landfarm will need to be sized to
accommodate approximately 605 cubic yards of contaminated soil. The contaminated soil will
be placed to a maximum thickness of 18 inches to ensure that commonly available tilling
equipment will be able to provide adequate aeration. To accommodate the known volume of soil
at this thickness, a landfarm surface area of approximately 1,210 square yards is required. To
achieve this surface area, the landtarm will have approximate dimensions of a 35 yard by 35 yard
square, and the fenced enclosure at [&W South is sutficiently large to make this landfarm
footprint feasible. It is anticipated that a suitable location for the landfarm is near the center of
the enclosure in the approximate current location of the waste pile (a tlat area that will allow
access from all sides), but it is expected that the exact location will be finalized after a Removal
Action Alternative is selected. Once an area within the I&W South enclosure is selected, it will
be cleared of vegetation and graded to a flat surface. After the landfarm footprint has been
prepared, the contaminated soil from [&W South and I&W South Site #2 will be relocated to this
location. After relocation, construction equipment will be utilized to terrace the contaminated
material into windrows to minimize air erosion, and earthen berms or drainage channels will be
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installed around the perimeter to minimize erosion via surface water runon and runoff. At this
time, it is believed that simple earthen berms or ditches will be sufficient to manage the surtace
water that is expected at the Site; however, riprap or other additional erosion protection
mechanisms may be installed if deemed necessary during the early operation period of the
landfarm. '

The results of the geotechnical sampling which took place as part of this EE/CA indicate that the
need for physical pretreatment of the soil (e.g., shredding, screening, or crushing) is not
anticipated. As part of a landfarm design, the contaminated soil to be treated tvpically undergoes
a biotreatability evaluation prior to construction to insure that the soil conditions are fully
compatible with the landfarming process; however, based on the established success of
landfarms in the vicinity of the Site on similarly contaminated materials, no biotreatability study
is being assumed in this EE/CA for cost estimating purposes. Nevertheless, during the design
process, a biotreatability evaluation may be proposed as a conservative measure to help validate
the effectiveness ot the proposed treatment and, therefore, the success of this alternative.

Based on the minimal potential impacts to groundwater and discussions with NMOCD, a liner
system is not required as part of the landfarm design. Similarly, the need for water management,
leachate collection, or other design teatures above and beyond the earthen berms around the
landfarm perimeter are not anticipated. Vapor emissions controls such as covers or mechanical
means to control volatile organic emissions are also not expected to be required based on
NMOCD guidance, and therefore, these features are not included in this alternative.

After the construction of the landfarm is concluded, the disturbed areas of [&W South and I&W
South Site #2 will be regraded to match the surrounding terrain and revegetated using carefully
selected seed native to the area of the Site. Temporary sedimentation and erosion control
measures such as silt fences and/or hay bales will be implemented as necessary to minimize
offsite transport of sediments resulting from the construction activities. Following establishment
of the new vegetation, these erosion control measures will be removed.

Operations and maintenance activities under this alternative will be primarily linked to the
aeration of the contaminated soil during treatment and application of water and nutrients to
enhance the biodegradation ot the contaminants. The most common method for aeration ot
landfarms is the use ot farm equipment towing a discing device. Although the length of
treatment that will be required cannot be accurately determined at this time without a
biotreatability study, typical treatment times range from six months to two years. To be
conservative, this EE/CA will assume a treatment time of two years. Aside from the regular
aeration, operations and maintenance activities are expected include the application of nutrients

- and water, and for cost estimating purposes, it is assumed that this will take place eight times per
year (no watering will occur during the winter months). In addition, minor repair to the
berms/ditches will be needed based on the results ot periodic surveillance and inspections, as
well as minor repairs to the tence, gates, and any signage that is posted to discourage trespassers
are the only tasks that are anticipated. At the conclusion of the treatment phase, the fencing may
be removed and revegetation of the tormer landfarm area can commence.

Effectiveness Evaluation

The design concepts under this alternative provide the framework for achieving a high level of
environmental protection, both through the removal and offsite disposal of the most
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contaminated waste material and the treatment of the remaining contaminated soil in an onsite
landfarm. While there will be some residual risk of exposure to humans and wildlife during the
treatment phase under this alternative, the risk will be greatly reduced as organic contaminant
concentrations are reduced during treatment.

A successfully implemented landfarm will address all of the RAOs by significantly reducing or
eliminating the risk associated with offsite transport of pollutants or exposure to potential human
and ecological targets. Based on normal treatment efficiency for landfarming, the ARARSs for
soil would be met by this alternative after six months to two years of treatment. The NMOCD
remediation action level for TPH (3,000 mg/kg) is well within the expected etficiency as
landfarms can often treat petroleum hydrocarbons to 10 mg/kg or below if maintained properly.

[t is anticipated that there may be several short-term mitigable impacts to the environment during
implementation of this alternative in the form. Impacts could include fugitive dust and wildlife
disturbance through noise and human activity during construction and regular landfarm
maintenance, but are not expected to result in any significant or long-term effects. In addition,
during construction and operation ot the landfarm, there is an increased potential for otfsite
sediment transport from the disturbed or excavated areas (prior to revegetation) via surface water
during precipitation events. Once the treatment phase of this alternative is completed, the Site
can be revegetated and returned to its natural state.

[Implementability

The actions required for the implementation of this alternative are technically feasible using
standard methods and procedures. The concepts are based on normal excavation and access
control design practices; however, excavation of the sludge is expected to be more time
consuming and more difficult than typical earthwork. The necessary equipment, personnel, and
services (including the identified TSD facility) are readily available to support implementation of
this alternative. Because of the intensive O&M activities that are required to maintain the needed
treatment efticiency, BLM will require additional labor, either via its own personnel or through
contracting. As a result, this alternative is more difficult to implement than Alternative 4 (Otfsite
Landfarming). According to NMOCD guidance, landfarming is an acceptable method of
managing and treating soil contaminated with petroleum hydrocarbons, so administrative
requirements are expected to be met.

Cost Analvsis

The capital costs associated with this alternative are the highest ot any ot the alternatives
considered in this EE/CA due to the labor associated with the design and construction of the
landfarm. Landfarm construction is one of the least expensive onsite treatment options available,
but the availability of existing permitted landfarms near the Site still makes offsite treatment a
more financially attractive alternative. Operations and maintenance costs tfor this alternative are
also the highest of the tour alternatives and the associated tasks are the most intense being
considered until treatment of the contaminated soil is completed. The anticipated capital cost for
this alternative is $261,225; annual O&M costs are expected to be approximately $26,900 until
the conclusion of the treatment phase. which is expected to two years in duration.
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Alternative 4: Offsite Disposal of Sludge and Offsite Landfarming of Contaminated Soil

Like Alternative 3 (Offsite Disposal of Sludge and Onsite Landfarming of Contaminated Soil),
this alternative involves the offsite disposal of the sludge currently located at [&W South and
I&W South Site #2 at the hazardous waste incinerator in Deer Park, Texas. But unlike the other
three alternatives discussed in this EE/CA, this alternative involves the complete removal of all
contaminated material identified in excess of the cleanup goals which include the camper RMC
for metals and the NMOCD remediation action levels for TPH and BTEX compounds.

Offsite disposal of the identified waste materials is a comprehensive effort determined to meet
RAOs and ARARs for this project by completely removing the waste source material from the
Site, rather than attempting to treat or manage the material in place. Under this alternative, all
contaminated soil remaining after the sludge disposal will be removed and disposed in an
appropriate offsite disposal facility, so that contaminant sources identified in excess of the
removal goals are eliminated. Based on the location of the Site and NMOCD guidance, the most
appropriate scenario involves excavation of the material and shipping to the Lea Land, Inc.
commercial landfarm located approximately 30 miles away.

The primary elements of this alternative include:

+  Removal of approximately 85 cubic yards of sludge from [&W South and [&W South Site #2
to a permitted TSD facility;

+ Excavation, hauling, and disposal of contaminated soil from [&W South (approximately 418
cubic yards) and [&W South Site #2 (approximately 186 cubic yards) at local NMOCD
permitted commercial landfarm;

+ Regrading and revegetation of excavated areas at [&W South and 1&W South Site #2;

+ Removal of existing fencing if desired as part of site closure; and,

* Implementation of an operations and maintenance program to insure success of revegetation.

After the removal ot the contaminated soil and sludge. the disturbed areas ot [&W South and
[&W South Site #2 will be regraded to match the surrounding terrain and revegetated using a
seed mix native to the area of the Site. Temporary sedimentation and erosion control measures
such as silt fences and/or hay bales will be implemented as necessary to minimize oftsite
transport of sediments from areas undergoing revegetation. Following establishment of the new
vegetation, these erosion control measures will be removed.

Operations and maintenance activities for this alternative would be relatively short in duration as
compared to the other altemnatives and would likely include a six to twelve month period of
inspection, watering, and other care required to insure the success of the new vegetation and
additional placement ot seed in areas ot unsuccesstul revegetation during the initial attempt.

Effectiveness Evaluation

By removing the entire volume of waste material to appropriate permitted offsite locations, the
potential for offsite transport ot the contaminants is entirely eliminated for all exposure
pathways, the potential for exposure to human or ecological targets is eliminated, and the need
for long-term maintenance or monitoring is drastically reduced.
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The design concepts comprising this alternative provide the highest possible level of
environmental protection considering the chemical and physical characteristics of the waste
materials. Removal and offsite disposal of the sludge and contaminated soil will meet all
identified ARARs and RAOs for the Site.

Short-term disturbance during the construction activities proposed under this alternative may
include impacts from fugitive dust associated with the removal activities. Such disturbance is

expected to be minimal if proper standard engineering controls are implemented.

Implementability

The actions required for the implementation ot this alternative are technically feasible using
standard methods and procedures. Implementation of this alternative involves the use of heavy
equipment which 1s expected to be readily available; however, excavation of the sludge is
expected to be more time consuming and more difficult than typical earthwork. The necessary
equipment, personnel, and services are readily available to support implementation of this
alternative. According to NMOCD guidance, landfarming is an acceptable method of managing
and treating soil contaminated with petroleum hydrocarbons, so administrative requirements are
expected to be met.

Suitable disposal facilities have been identitied which can accept the sludge and contaminated
soil to be removed under this alternative. This alternative is expected to be administratively
feasible; State and community acceptance of this alternative will be determined through the
public involvement portion of the BLM community relations effort associated with the EE/CA
process.

Cost Analysis

The capital costs associated with the implementation of this alternative are higher than the No
Action Alternative and Alternative 2 (Oftsite Disposal of Sludge and Onsite Consolidation of
Contaminated Soil), but are lower than Alternative 3 (Offsite Disposal of Sludge and Onsite
Landtfarming of Contaminated Soil). This is due to the fact that excavation and offsite disposal
at the nearby Lea Land landfarm is less expensive than the costs associated with the design and
construction ot a similar landfarm onsite. Operations and maintenance costs under this
alternative are expected to be negligible after the revegetation operations have been deemed
successtul after the first six to twelve months following construction. The anticipated capital
cost for this alternative 1s $181,018; annual O&M costs are expected to be $1,000, and will no
longer be necessary after the first year.
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7.0 COMPARATIVE ANALYSIS OF ALTERNATIVES

A comparative analysis of the four Removal Action alternatives with respect to the effectiveness,
implementability, and cost criteria is presented in Table 7-1. This chart summarizes the detailed
analysis presented in Attachment D. All of the removal action alternatives are expected to be
technically implementable. Excluding the No Action Alternative, which requires no equipment
or services for implementation, the remaining three alternatives all involve proven technologies
and equipment, and the necessary services are expected to be readily available.

Alternative 1 (No Action) does not address the risks associated with the waste material onsite. It
is neither effective in mitigating the human health risk nor does it prevent ecological exposure,
offsite transport of contaminants via the surface water or air pathways, or address the volume and
toxicity of the contaminants. Since the contaminated soils and sludge remain in their current
state under this alternative, they remain a threat to human and ecological receptors which come
into contact with 1t, and the material is still subject to erosion by wind and surface water. This
alternative does not meet the response goals or identified ARARs for the project.

Alternative 2 (Offsite Disposal of Sludge and Onsite Consolidation of Contaminated Soil) is
moderately eftective in mitigating the human health risk by removing the most highly
contaminated material and relocating the remaining material into the tenced enclosure at [&W
South. However, it does not prevent ecological exposure, otfsite transport of contaminants via
the surface water or air pathways, and does not address the volume or toxicity of the
contaminants remaining onsite. Since the contaminated soil will remain uncovered in this
alternative with no additional treatment, it stands to remain a threat to human and ecological
receptors which come into contact with it (although the fencing may continue to mitigate much
of the human health risk), and is still subject to erosion by wind and surface water. While the
removal of the sludge results in meeting the removal goals for metals (camper RMC), the
contaminated material that remains onsite does not meet the NMOCD remediation action level
requirements for TPH. As a result, the ARARs are not completely satisfied by this altemative.

In Alternative 3 (Otfsite Disposal ot Sludge and Onsite Landfarming of Contaminated Soil), the
sludge is removed from [&W South and I&W South Site #2. In addition, the remaining
contaminated material present in excess of the removal goals are consolidated for treatment in a
landfarming treatment unit. This landfarm, designed and constructed onsite within the fenced
enclosure at I&W South, is expected to treat the waste to well below the removal goals of the
EE/CA if properly maintained. Although the removal goals would not be met as immediately as
under an alternative involving full offsite disposal, they would be met in under two years if
anticipated treatment efficiencies are achieved. Nevertheless, the design, construction, and
operation of an onsite landfarm is not expected to be financially beneficial over offsite
landtarming due to the presence of several existing facilities in close proximity to the Site.

Alternative 4 (Offsite Disposal of Sludge and Offsite Landfarming of Contaminated Soil)
involves the complete removal of the sludge and contaminated soil and subsequent transportation
and disposal of the materials at appropriate offsite facilities. This alternative completely
eliminates the principal threats posed by the sludge and contaminated soil by removing them
trom areas accessible to potential human and ecological targets and applicable exposure

pathways. Alternative 4 provides the highest level of protection to the environment as well as
human health. :
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8.0 RECOMMENDED REMOVAL ACTION ALTERNATIVE

As directed by EPA guidance, the four Removal Action Alternatives presented in this EE/CA
have been evaluated against the following three general criteria: effectiveness, implementability,
and cost. The specific components of each criteria, are defined as follows:

Effectiveness Evaluation

+  Overall protectiveness of human health and environment
+ Ability to achieve RAOs/ARARs
» Short-/long-term effectiveness

Implementability Evaluation

» Technical feasibility

« Administrative feasibility

« Availability of materials and sources
+ Community applicability

Cost Analyses

+ Capital cost

+ Post removal control cost

* Present worth cost

+ Operations, maintenance and monitoring costs

Of the four alternatives that have been analyzed, Alternative 4 (Offsite Disposal of Sludge and
Oftsite Landfarming of Contaminated Soil) appears to satisfy the evaluation criteria to the
greatest degree. Alternative 4 is effective in complying with ARARs and meeting the RAOs, and
1s more protective of human health and environment than Alternatives 1 and 2. Although
Alternative 3 (Offsite Disposal of Sludge and Onsite Landfarming of Contaminated Soil)
provides nearly the same degree protection to human health and the environment, the cost of
Alternative 4 1s lower than Alternative 3. Alternative 4 can eliminate the potential liability
associated with keeping the contaminated material onsite and can effectively eliminate the
principle threats posed by the release of contaminants. from the Site by reducing offsite transport
via all perceived potential exposure pathways in both the short- and long-term.
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|
| I
| . Table 3-1: Waste Source and Soil Sampling Summary
Sample Sample Location/Rationale Date Time
Number Type
l IW-WS-1 Sludge Sample collected from liquid waste pit (1&W South) to determine 5/14/2002 | 1035
concentrations of RCRA metals, PAHs, BTEX compounds, and TPH for COC
identitication and quantificiation. Hazardous waste determination via TCLP
used for evaluating disposal options. The material is believed to be have some
l of the highest contaminant concentrations onsite.
IW-WS-2 Waste Sample collected trom eastern edge of trench ([&W South) to determine the 5/142002 | 1130
material/soil | concentrations of BTEX compounds, metals. and TPH in the material
I exhibiting visible contamination to a lesser degree than the material in the
liquid waste pit.
IW-WS-3 Waste Replicate sample of IW-WS-2 collected tor QA. QC purposes. 5/14/2002 | 1130
| I material/soil
|
i [W2-WS-1 | Waste Sample collected trom the area of visible contamination at {&W South Site #2 5/14/2002 | 0833
! material’soit | and analyzed to determine concentrations of TPH and merals in the material
! l exhibiting less visible contamination than the sludge at this location.
IW2-WS-2 | Sludge Collected trom the area of high visible contamination at [&W South Site #2. to | 5/14/2002 | 0900
determine concentrations of RCRA metals, PAHs, BTEX compounds, and TPH
for COC identification and quantificiation. Hazardous waste determination via
| TCLP used tor evaluating disposal requirements. This material is believed to
‘ be representative of material with some of the highest contaminant
| concentrations onsite.
l IW2-GT-I Soil Sample collected from an area of unimpacted native soil adjacent to [&W South | 5/14/2002 | 0950
Site #2. Analyzed using a suite of geotechnical tests to determine any limiting
factors which may impact alternative development.
} I IW2-GT-2 Waste Sample collected from the area of visible contamination at {&W South Site #2 5/14/2002 ] 1000
i material/soil | and subjected to geotechnical analyses to assess the physical properties of the
! : contaminated material.
|
! I IW-GT-3 Waste Sample collected trom an area of unimpacted native soil within the tenced area 571472002 | 1338
‘ material soil [ at I&W South to evaluate the physical properties of cleun onsite soil in the
event that it is necessary for use as borrow material.
} l IW-GT-4 Soil Sample collected from an area ot unimpacted native soil outside the fenced area | 5/14/2002 | 1334
at [&W South to evaluate the physical properties of nearby offsite soil in the
event that it is necessary for use as borrow material.
IW2-AG-1 | Soil Sample collected from an area of unimpacted native soil adjacent to [&W South | 5/14/2002 | 0930
Site #2. Analyzed using a suite ot agronomic tests to determine suitability for
use in landfarming operations and/or revegetation.
! IW2-AG-2 | Waste Sample collected trom the area of visible contamination at [&W South Site #2, 5/14/2002 | 1000
material/soil | and subjected to agronomic analyses to determine whether or not landfarming
activities are possible for treatment of this matenal.
IW-AG-3 Soil Sample collected trom an area of unimpacted native sotl within the tenced area | 3/14/2002 | 1339
at I&W South. Analyzed using a suite ot agronomic analyses to determine
suitability for use in landfarming operations and/or revegetation.
IW-AG-4 Soil Sample collected from an area of unimpacted native soil adjacent to [&W 5/14/2002 | 1330
I South. Analyzed using a suite of agronomic analyses to determine suitability
tor use in landfarming operations and/or revegetation.




Table 3-2: Preliminary Assessment Soil Sampling Analytical Results (Inorganics)

Concentration
Compound Sample (ppm)
Antimony 27IW-§  |ND
i 281W-S__[0.6J i
‘ 29TW-S  {ND
Aresenic 27 IW-S |8
28 TW-S 5
29 [W-S 6
Beryllium 271W-S  |ND
28 TW-S |ND
29 ITW-S |ND
Cadmium 271W-S  |ND
' 28 IW-S  |ND
| 91W-S  |ND
| Chromium 27 1IW-S 9.4
| 23TW-S_ |62
29 TW-S 6.4
Copper 27IW-S 4.6
28 TW-S 5.3
29 [W-S 17
Lead 27 IW-S |52
28 TW-S 23
29 [W-S 24
Mercury - 271W-S  [0.23 JN
' 28 [W-§ 0.07 JN
29 [W-S 0.1 IN
Nickel 27 TW-S 12 E
28 [W-S 3.6JE
20 IW-S |62 E
Selenium 27IW-S  IND
28 [W-S ND
29 [W-S ND
Silver ' 27{W-S [ND
28 [IW-S ND
29 IW-S ND
Thallium 27 IW-S 0.03J

28 [W-§  10.091]
29 [W-S  10.05)

Zinc 27IW-S |45
28 TW-S 4]
29 [W-S |68

J = Estimate (Cadium and Mercury could be as high as 1.4 times and 1.5 times, respectively, greater than the
reported values).

N = Spike recovery problems.

E = Interferences.

ND = Below quantitation limit.




Table 3-3: Preliminary Assessment Soil Sampling Analytical Results (Organics)

Concentration
Compound Sample (ppm)
Acetone 27 IW-S TR, B
28 IW-S  |ND
29 IW-S |ND
Toluene 27IW-S  10.09B
28 IW-S |ND
291W-S |ND
Ethylbenzene 271W-S |ND
28 IW-S  ]0.05
29IW-S |ND
Napthalene 271W-S  |ND
28 IW-S |ND
29 IW-S |ND
2-Methylnapthalene |27 IW-S ND
28 IW-S [ND
291TW-S |ND
Fluorene 27 IW-S ND
28 IW-S |ND
29 IW-S  |ND
Phenanthrene 27 IW-S 7.1
28IW-S |ND
29 IW-S |38
Di-N-butylphthalate |27 I[W-S [ND
28 IW-S IND
29IW-S  |ND
Chrysene 271W-S  |ND
28 IW-S |ND
29 IW-S IND

TR = Compound detected in unquantifiable trace amount.
B = Compound found in the laboratory reagent blank.

J = Indicates an estimated value.

ND = Below quantitation limit.




Table 3-4: Focused Site Investigation Background Sampling Analytical Results

Sample Detection Dilution
Parameter Location Result Limit Factor
Solids (%) 4004 99.1 0.10 --
4005 59.3 0.10 --
4006 994 0.10 -
1.1.2-Trichloroethane (ug'kg) 4004 ND 5.00 --
) 4005 ND 5.00 -
4006 6 S I
Arsenic, Total (mg'kg) 4004 ND {0 -
4005 0.99 0.91 1.0
4006 1.2 0.89 1.0
Bicarbonate (mg/kg) 4004 321 10.0 --
4005 231 10.0 --
4006 231 10.0 --
Bis{2-ethvlhexyl)phthalate (ugrkg) 4004 ND 3000 -
4005 ND 3000 -
4006 504 330 {
Calcium, Total {mg/kg) 4004 2320 440 1.0
4005 1360 444 1.0
4006 1300 455 1.0
Carbonate (mgrkg) 4004 40.2 10.0 --
4005 20.1 10.0 -
4006 20.1 10.0 -
Chemical Oxygen Demand (mg/kg) 4004 296 25.1 1.0
4005 271 25.1 1.0
4006 291 25.1 1.0
Chromium, Total (mg’kg) 4004 3.8 0.88 1.0
4005 4.0 0.89 1.0
4006 57 0.91 1.0
Di-N-butyl phthalate {ug’kg) 4004 130 JB 340 |
4005 35JB 340 1
4006 76 B 330 !
Lead. Total imerkg) 4004 4.2 0.29 i.0
4003 3.0 0.27 1.0
4006 3.2 0.27 1.0
Magnesium. Total {mgrkg) 4004 537 44() 1.0
4003 510 444 1.0
4006 811 455 1.0
Potassium, Total (mg/kg) 4004 655 440 1.0
4005 744 444 1.0
4006 1030 455 1.0
Silicon, Total (mg/kg) 4004 560 8.8 1.0
4005 474 8.9 1.0
4006 336 9.1 1.0
Total Organic Carbon (mgrkg) 4004 2370 177 1.0
4003 2080 127 1.0
4006 2370 118 1.0
Zinc, Total (mg/kg) 4004 1.1 1.8 i.0
4003 18.8 1.8 1.0
4006 15.0 1.8 1.0

ND = Below quantitation limit.
Sampiing Depth Range: 0.3-1.0 ft.

B = Compound was found in the blank and sample.
J = Result is an estimated value below the reporting limit.




Table 3-5: Focused Site Investigation Soil Sampling Analytical Results

Sampling Depth Sample Detection Dilution
Parameter Sample ID Range (Ft.) Result Limit Factor

Solids (%)

Location 2001

0004 3.0-4.0 83.9 0.10 1.0

0009 8.0-9.0 38.8 0.10 1.0

0016 15.0-16.0 97.4 0.10 1.0

Location 2002

0004 3.0-4.0 84.9 0.10 1.0

0009 8.0-9.0 87.6 0.10 1.0

0016 15.0-16.0 96.7 0.10 1.0

Location 2003

0004 3.0-4.0 92.4 0.10 1.0

0009 8.0-9.0 96.7 0.10 1.0

0016 15.0-16.0 954 0.10 1.0

Location 2004

0004 3.0-4.0 9353 0.10 1.0

0009 8.0-9.0 91.5 0.10 1.0

0016 15.0-16.0 90.4 0.10 1.0
1.1,2-Trichloroethane (ug/kg)

Location 2001

0009 8.0-9.0 ] 3] 6 1

Location 2004

0009 8.0-9.0 3] S 1
Acetone (ug/kg)

Location 2001

0004 3.0-4.0 15B 12 1

0009 8.0-9.0 18 B 11 1

0016 15.0-16.0 10 B 10 1

Location 2002

0004 3.0-4.0 16 B 12 1

0009 8.0-9.0 13B 11 1

0016 15.0-16.0 135B 10 1

Location 2003

0004 3.0-4.0 36 B 11 1

0009 8.0-9.0 128 10 1

0016 15.0-16.0 11 B 11 1

Location 2004

0004 3.0-4.0 19B 11 1

0009 8.0-9.0 20B 11 1

0016 15.0-16.0 22 B 11 1
Aroclor-1254 (ug’kg)

Location 2004

0004 3.0-4.0 34 JB 86 1.00

0016 15.0-16.0 38 7B 84 1.00
Arsenic. Total {mg/kg) :

Location 2001

0004 3.0-4.0 1.9 1.2 1.0

0009 8.0-9.0 1.1 1.1 1.0

Location 2002

0004 3.0-4.0 1.2 1.1 1.0

0009 8.0-9.0 1.4 1.1 1.0




Table 3-5: Focused Site Investigation Soil Sampling Analytical Results

Sampling Depth Sample Detection Dilution
Parameter Sample ID Range (Ft.) Result Limit Factor

Arsenic, Total (mg/kg)

Location 2003

0004 3.0-4.0 1.3 1.1 1.0

0009 8.0-9.0 1.5 1.0 1.0

0016 15.0-16.0 1.0 1.0 1.0

Location 2004

0004 3.0-4.0 1.6 1.1 1.0

0009 8.0-9.0 438 1.1 1.0

00l6 15.0-16.0 2.4 1.1 1.0
Bicarbonate (mg/kg)

Location 2001

0004 3.0-4.0 167 10.0 1.0

0009 8.0-9.0 133 10.0 1.0

0016 15.0-16.0 411 10.0 1.0

Location 2002

0004 3.0-4.0 94.2 10.0 1.0

0009 8.0-9.0 91.4 10.0 1.0

0016 15.0-16.0 62.0 10.0 1.0

Location 2003

0004 3.0-4.0 119 10.0 1.0

0009 8.0-9.0 114 10.0 1.0

0016 15.0-16.0 157 10.0 1.0

Location 2004

0004 3.0-4.0 139 10.0 1.0

0009 8.0-9.0 120 10.0 1.0

0016 15.0-16.0 3 10.0 1.0
Bis(2-ethylhexyl)phthalate (ug/kg)

Location 2001

0004 3.0-4.0 891 380 1
Calcium. Total (mg/kg)

Location 2001

0004 3.0-4.0 161000 39600 100

0009 8.0-9.0 43900 348 1.0

0016 15.0-16.0 18700 508 1.0

Location 2002

0004 3.0-4.0 2060 376 1.0

0009 8.0-9.0 1510 568 1.0

0016 15.0-16.0 42800 504 1.0

Location 2003

0004 3.0-4.0 2430 534 1.0

0009 8.0-9.0 1440 508 1.0

0016 15.0-16.0 2010 518 1.0

Location 2004

0004 3.0-4.0 1030 492 1.0

0009 3.0-9.0 3890 541 1.0

0016 15.0-16.0 35200 534 1.0




Table 3-5: Focused Site Investigation Soil Sampling Analvtical Results

Sampling Depth | Sample Detection Dilution
Parameter Sampie ID Range (Ft.) Resuit Limit Factor

Carbonate (mg/kg)

Location 2001

0004 3.0-4.0 47.7 10.0 1.0

0009 8.0-9.0 90.1 10.0 1.0

0016 15.0-16.0 82.2 10.0 1.0

Location 2002

0004 3.0-4.0 23.6 10.0 1.0

0009 3.0-9.0 22.8 10.0 1.0

0016 15.0-16.0 414 10.0 1.0

Location 2003

0004 3.0-4.0 64.9 10.0 1.0

0009 8.0-9.0 82.7 10.0 1.0

0016 15.0-16.0 83.9 10.0 1.0

Location 2004

0004 3.0-4.0 10.7 10.0 1.0
Chemical Oxvgen Demand (mg:kg)

Location 2001

0004 3.0-4.0 122 29.8 1.0

0009 8.0-9.0 32.5 28.2 1.0

0016 15.0-16.0 95.3 237 1.0

Location 2002

0004 3.0-4.0 34.0 29.5 1.0

0016 15.0-16.0 29.8 25.8 1.0

Location 2003 )

0004 3.0-4.0 31.2 27.0 1.0

0009 8.0-9.0 55.2 25.8 1.0

0016 15.0-16.0 102 6.2 1.0

Location 2004

0004 3.0-4.0 110 26.8 1.0

0009 8.0-9.0 35.3 27.3 1.0

0016 15.0-16.0 319 277 1.0
Chromium, Total (mg/kg)

Location 2001

0004 3.0-4.0 2.4 1.2 1.0

0009 8.0-9.0 .1 1.1 1.0

0016 13.0-16.0 1.5 1.0 1.0

Location 2002

0004 3.0-4.0 2.6 1.2 1.0

0009 8.0-9.0 4.4 1.1 1.0

0016 15.0-16.0 1.6 1.0 1.0

Location 2003

0009 8.0-9.0 2.0 1.0 1.0

0016 15.0-16.0 4.2 1.0 1.0

Location 2004

0004 3.0-4.0 4.8 0.98 1.0

0009 8.0-9.0 7.4 1.1 1.0

0016 15.0-16.0 6.3 1.1 1.0




Table 3-5: Focused Site Investigation Soil Sampling Analytical Results

Sampling Depth Sample Detection Dilution
Parameter Sample ID Range (Ft.) Result Limit Factor

Copper, Total (mg/kg)

Location 2001

0009 8.0-9.0 3.2 2.7 1.0

Location 2002

0009 8.0-9.0 43 2.8 1.0

0016 15.0-16.0 2.6 2.5 1.0

Location 2003

0016 15.0-16.0 2.9 2.6 1.0

Location 2004

0009 8.0-9.0 33 2.7 1.0

0016 15.0-16.0 7.3 2.7 1.0
Delta-BHC (ug/kg)

Location 2001

0009 8.0-9.0 0.75] 4.5 1.00
Di-N-butyl phthalate (ug/kg)

Location 2001

0004 3.0-4.0 120 JB 330 1

0009 8.0-9.0 92 JB 360 !

0016 15.0-16.0 387 JB 340 |

Location 2002

0004 3.0-4.0 150 JB 390 1

0009 8.0-9.0 100 JB 370 1

0009 8.0-9.0 110 JB 370 1

0016 15.0-16.0 92 JB 340 1

0016 15.0-16.0 120 JB

Location 2003

0004 3.0-4.0 96 IB 50 1

0009 8.0-9.0 110 B 350 1

0009 8.0-9.0 110 JB 50 1

0016 15.0-16.0 36 IB 350 1

Location 2004

0004 3.0-4.0 70 JB 330 1

0009 8.0-9.0 120 JB 330 1

0016 15.0-16.0 100 JB ©350 1
Dichloromethane-methylene chloride (ugrkg)

Location 2001

0004 3.0-4.0 11 B 6 1

Location 2002 :

0016 15.0-16.0 4 JB b 1

Location 2003

0004 3.0-4.0 11 B 5 |

0009 8.0-9.0 9B 5 !

0016 15.0-16.0 9B 5 1

Location 2004

0009 8.0-9.0 I12B 5 |

0016 15.0-16.0 17B 5 1
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Table 3-3: Focused Site Investigation Soil Sampling Analytical Results

Sampling Depth | Sample Detection Dilution
Parameter Sample ID Range (Ft.) Result Limit Factor

Lead, Total (mg/kg)

Lecation 2001

0004 3.0-4.0 4 0.36 1.0

0009 8.0-9.0 3.8 0.34 1.0

0016 15.0-16.0 1.5 0.30 1.0

Location 2002

0004 3.0-4.0 2.5 0.33 1.0

0009 8.0-9.0 3.6 0.33 1.0

0016 15.0-16.0 2.1 0.30 1.0

Location 2003

0004 3.0-4.0 23 0.32 1.0

0009 8.0-9.0 1.9 0.31 1.0

0016 15.0-16.0 4.0 0.30 1.0

Location 2004

0004 3.0-4.0 3.8 0.32 1.0

0009 8.0-9.0 6.7 0.32 1.0

0016 15.0-16.0 4.7 0.33 1.0
Magnesium, Total (mg/kg)

Location 2001

0004 3.0-4.0 2630 396 1.0

0009 8.0-9.0 2810 548 1.0

0016 15.0-16.0 320 508 1.0

Location 2002

0004 3.0-4.0 3640 576 1.0

0009 8.0-9.0 5300 568 1.0

0016 15.0-16.0 371 504 1.0

Location 2003

0004 3.0-4.0 3080 534 1.0

0009 8.0-9.0 2320 508 1.0

0016 15.0-16.0 1340 518 1.0

Location 2004

0004 3.0-4.0 608 492 1.0

0009 8.0-9.0 1590 541 1.0

0016 15:0-16.0 1300 534 1.0
Potassium. Total (mg/kg)

Location 2001

0009 8.0-9.0 578 548 1.0

Location 2002

0009 8.0-9.0 732 568 1.0

Location 2003

0016 15.0-16.0 338 518 1.0

Location 2004

0004 3.0-4.0 672 492 1.0

{0009 3.0-9.0 1040 541 1.0
0016 15.0-16.0 1220 534 1.0




Table 3-5: Focused Site Investigation Soil Sampling Analytical Results

Sampling Depth Sample Detection Dilution
Parameter Sample ID Range (Ft.) Result Limit Factor

Silicon, Total (mg/kg)

Location 2001

000+ 3.0-4.0 289 11.9 1.0

0009 8.0-9.0 274 10.9 1.0

0016 15.0-16.0 149 10.1 1.0

Location 2002

0004 3.0-4.0 401 1.5 1.0

0009 8.0-9.0 407 11.4 1.0

0016 15.0-16.0 196 10.1 1.0

Location 2003

0004 3.0-4.0 335 10.7 1.0

0009 8.0-9.0 306 10.2 1.0

0016 15.0-16.0 292 10.4 1.0

Location 2004

0004 3.0-4.0 290 9.3 1.0

0009 8.0-9.0 331 10.8 1.0

0016 15.0-16.0 390 10.7 1.0
Sodium. Total (mg/kg)

Location 2001

0004 3.0-4.0 637 396 1.0

0009 8.0-9.0 597 548 1.0

Location 2004

0004 3.0-4.0 887 492 1.0
Total Organic Carbon (mg/kg)

Location 2001

0004 3.0-4.0 10400 571 1.0

0009 8.0-9.0 2170 328 1.0

0016 15.0-16.0 3160 270 1.0

Location 2002

0004 3.0-4.0° 28700 909 1.0

000% 3.0-9.0 10300 643 1.0

0016 15.0-16.0 5820 400 1.0

Location 2003

0004 3.0-4.0 22000 909 1.0

0009 8.0-9.0 7910 455 1.0

0016 15.0-16.0 98.3 75.2 1.0

Location 2004

0004 3.0-4.0 812 60.4 1.0

0009 8.0-9.0 311 66.4 1.0

0016 15.0-16.0 928 70.9 1.0




Table 3-3: Focused Site Investigation Soil Sampling Analytical Results

Sampling Depth | Sampie Detection Dilution
Parameter Sample ID Range (Ft.) Result Limit Factor
Zinc. Total (mg/kg)
Location 2001
0004 3.0-4.0 8.1 2.4 1.0
0009 8.0-9.0 12.4 22 1.0
0016 15.0-16.0 5.0 2.0 1.0
Location 2002
0004 3.0-4.0 7.6 2.3 1.0
0009 8.0-9.0 12.3 2.3 1.0
0016 15.0-16.0 34 2.0 1.0
Location 2003
0004 3.0-4.0 4.7 2.1 1.0
0009 8.0-9.0 6.2 2.0 1.0
0016 15.0-16.0 16.8 2.1 1.0
Location 2004
0004 3.0-4.0 10.4 2.0 1.0
0009 8.0-9.0 11.7 2.2 1.0
0016 15.0-16.0 12.8 2.1 1.0

B = Compund was found in the blank and sample.
J = Result 1s an estimated value below the reporting limit.




Table 3-6: EE/CA Soil and Waste Source Sampling Analytical Results (Inorganics)

Compound [BLM HRMC | NMED SSL | IW-WS-1 IW-WS-2 TW-WS.3 IW2-WS-1 | TW2-WS-2

Arsenic 20 17 35.6 5.0 49 73 275
Barium NE 15000 421 111 116 41.6 30.3
Cadmium 70 190 <0.65 <0.30 <0.50 <0.50 <0.73
Chromium NE 100000 (a) 34 8.6 9.1 5.9 48.5
Lead 1000 1000 146 13.6 16.3 55 124
Mercury 40 69 0.72 <0.065 <0.066 <0.063 <0.097
Selenium 700 1200 0.99 <0.30 <0.50 <0.50 1.6
Silver 700 1200 <l.3 <1.0 <1.0 <0.99 <l.3

HRMC = Human Risk Management Criteria (Camper).

NMED SSL = New Mexico Environment Department Soil Screening Levels (Industnal/Occupational Worker).

NE = Not Established.
(a) Value reported 1s for Chromium 1.
All values in mg-kg (ppm).
Bold indicates value in excess of risk based or regulatory critena.




Table 3-7: EE/CA Soil and Waste Source Sampling Analytical Results (Purgeable Organics and TPH)

NMED SSL

Compound NMOCD RAL TW-WS-1 | IW-WS-2 | TW-WS-3 | TW2-WS-1 | IW2-WS-2
Benzene 10 5.6 8.16 <0.66 <0.66 NT 70.6
Toluene NNS 180 <0.66 <0.66 <0.66 NT 190
Ethylbenzene NNS 68 13.7 <0.66 <0.66 NT 107
Xylenes (toral) NNS 63 9.16 <0.66 <0.66 NT 248
BTEX (total) 50 NNS 31.68 <2.64 <2.64 NT 615.6
TPH (C10-C40) 3000 NNS 104000 13500 15200 2300 458000

NMOCD RAL = New Mexico Oil Conservation Division Remediation Action Level.
NMED SSL = New Mexico Envirenment Department Soil Screening Levels (Industrial/Occupational Worker).
NNS = No numeric standard.

NT = Not tested.

All values in mg'kg (ppm).
Bold indicates value in excess of regulatory threshold.




Table 3-8: EE/CA Soil and Waste Source Sampling Analvtical Results (Polynuclear Aromatic

Hydrocarbons)

Compound NMED SSL | [W-WS-1 | TW-WS-2 | ITW-WS-3 | IW2-WS-1 | IW2-WS-2

Acenaphthene 4900 <86 NT NT NT <190
Acenaphthylene NNS <86 NT NT NT <190
Anthracene 34000 <43 NT NT NT <96
Benzo(a)anthracene 26 <43 NT NT NT <96
Benzo(a)pyrene 2.6 <8.6 NT NT NT <19
Benzo(b)fluoranthene 26 <8.6 NT NT NT <19
Benzo(g,h,1)perylene NNS <8.6 NT NT NT <19
Benzo(k)fluoranthene 260 <8.6 NT NT NT <19
Chrvsene 2500 <43 NT NT NT <96
Dibenzo(a.h)anthracene 2.6 <8.6 NT NT NT <19
Fluoranthene 5300 <43 NT NT NT <96
Fluorene 4000 <43 NT NT NT <96
Indeno(!,2,3-c.d)pvrene 26 <8.6 NT NT NT <19
Naphthalene 43 <43 NT NT NT 118
1-Methylnaphthalene NNS 223 NT NT NT 368
2-Methvinaphthalene NNS <43 NT NT NT 303
Phenanthrene 4400 <43 NT NT NT <96
Pvrene 4300 <43 NT NT NT <96

NMED SSL = New Mexico Environment Department Soil Screening Levels (Industrial Occupational Worker).

NNS = No Numeric Standard.
NT = Not tested.
All values in mg/kg (ppm).

Bold indicates value in excess of regulatory criteria.




Table 3-9: EE/CA Soil and Waste Source Sampling Analyvtical Results (TCLP)

Compound EPA TC IW-WS-1 W-WS-2 IW-WS-3 IW2-WS-1 NV2-WS-2

Benzene 0.5 0.194 NT NT NT 3.59
Chlorobenzene 100 <0.10 NT NT NT <0.10
Chloroform 6.0 <0.10 NT NT NT <0.10
Carbon Tetrachloride 0.5 <0.10 NT NT NT <0.10
1.1-Dichloroethylene 0.7 <0.10 NT NT NT <0.10
1.2-Dichloroethane 0.3 <0.10 NT NT NT <0.10
Methy! Ethvl Ketone 200 <0.20 NT NT NT <0.20
Tetrachloroethylene 0.7 <0.10 NT NT NT <0.10
Trichloroethylene 0.5 <0.10 NT NT NT <0.10
Vinyl Chloride 0.2 <0.10 NT NT NT <0.10
2-Methylphenol 200 <0.05 NT NT NT <0.05
3&4-Methylphenol 200 <0.03 NT NT NT <0.05
Pentachlorophenol 100 <0.25 NT NT NT <0.25
2.4.5-Trichlorophenol 400 <0.03 NT CNT NT <0.05
2,4.6-Trichlorophenol 2.0 <0.03 NT NT NT <0.05
!.4-Dichlorobenzene 7.5 <0.03 NT NT NT <0.05
2.4-Dinirotoluene 0.13 <0.03 NT NT NT <0.05
Hexachlorobenzene 0.13 <0.03 NT NT NT <0.05
Hexachlorobutadiene 0.5 <0.03 NT NT NT <0.05
Hexachloroethane 3.0 <0.03 NT NT NT <0.05
Nitrobenzene 2.0 <0.05 NT NT NT <0.05
Pyridine 5.0 <0.05 NT NT NT <0.05
Arsenic 5.0 <0.10 NT NT NT 0.3
Barium 100 0.73 NT NT NT 0.36
Cadmium 1.0 <0.04 NT NT NT <0.04
Chromium 5.0 <0.10 NT NT NT <0.10
Lead 5.0 <0.10 NT NT NT <0.10
Mercury 0.2 <0.0020 NT NT NT <0.0020
Selenium 1.0 <0.10 NT NT NT <0.10
Stlver 5 <0.030 NT NT NT <0.050

EPA TC = EPA Toxicity Characteristic Regulatory Level (40 CFR 261.24) for hazardous waste determination.

NT = Not tested.

All values in mg/1 (ppm).

Bold indicates value in excess of regulatory threshold.




Table 3-10: EE/CA Soil and Waste Source Geotechnical Sampling Results

Parameter IW-GT-3 IW-GT-4 IW2-GT-1 IW2-GT-2

Moisture Content 0.9% 1.4% 1.5% 1.6%
Liguid Limit N/A N/A N/A N/A
Plastic Limit Non-Plasticf; Non-Plastic Non-Plastic][ Non-Plastic
Plasticity Index Non-Plastic] Non-Plastic] Non-Plastic{ Non-Plastic
% Passing 2200 Sieve 12.9% 17.7% 19% 19.3%
Soil Classification SM SM SM SM

N/A = Not applicable.

SM = Silty sand (>12% passes #200 sieve).




Table 3-11: EE/CA Soil and Waste Source Agronomic Sampling Results

Parameter IW-AG-3 IW-AG-4 IW2-AG-1 IW2-AG-2

pH 8.0 8.0 7.9 7.6
Electrical Conductance (mmhos/cm) 0.3 0.3 04 1.1
Calcium (meq/]) 29 3.1 3.1 10.8
Magnesium (meq/l) 0.2 0.3 0.4 1.3
Sodium (meg/l) 0.4 0.5 0.5 2.1
Potassium {meg/1) 0.2 0.2 0.2 0.3
Sodium Adsorption Ratio 0.5 0.4 0.4 0.8
Alkalinity (mg/1) 121 130 98 152
% Qrganic Matter 0.5% 0.5% 0.4% 2.0%
% Total Nitrogen 0.004 0.009 0.002 0.022

mmhos/cm = Millimhos per centimeter.

meq/l = Milliequivalents per liter.
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Table 6-1: Summary of Screening of Management and Treatment Technologies

Category

Management/Treatment Technology

Results of Screening Process

No Action

None

Retained

Institutional Controls

Barriers, fences, gates, warning signs

Retained for further analysis as
part of other alternatives

Management and/or
Treatment of Waste
Material

Containment Eliminated
Onsite Thermal Treatment Eliminated
Landfarming Retained

Soil Vapor Extraction (Vapor Venting) Eliminated
Bioventing (Active Soil Aeration) Eliminated
Composting (Biopiles) Eliminated
Solidification Eliminated
Offsite Disposal Retained
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ATTACHMENTS



ATTACHMENT A
Photo Journal



Photo 1: 1&W South Site, Trench, facing northwest.

Photo 2: 1&W South Site, Waste Pile, facing southwest.




Photo 3: I&W South Site, Overburden Pile, facing northwest.

Photo 4: [&W South Site, Overburden Pile, facing northeast.
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Photo 8: I&W South Site #2, Area of High Visible Contamination (Foreground)
and waste pile (top left), facing northwest.



Photo 9: I&W South Site #2, Area of High Visible Contamination, facing west.



ATTACHMENT B

Data Validation Report and Raw Analytical Results




Date: August 14, 2002

Subject: [&W Hot Oil, Data Validation

From: Craig Markowitz - Data Validator Kelly Luck - Senior Data Validator
Dynamac Corporation Dynamac Corporation
To: Bryan Frey

Dynamac Corporation

Overview

Analytical data generated by Accutest Laboratories Gulf Coast, Inc. for 3 soil samples, 2 sludge samples,
and 2 aqueous samples collected for the I&W Hot Oil sampling project were evaluated. The sample set
contained one field blank, one trip blank, and one field duplicate pair. Samples were analyzed for total
petroleum hydrocarbons (TPH; SW-846 Method 8015 modified), metals (Method 6010), mercury (Method
7471), purgeable aromatics (Method 8021), polynuclear aromatic hydrocarbons (PAHs; Method 8310),
TCLP volatiles (Method 1311 and 8260), TCLP semivolatiles (Methods 1311 and 8270), TCLP metals
(Methods 1311 and 6010), and TCLP mercury (Methods 1311 and 7470).

The data were reviewed according to the National Functional Guidelines for Inorganic Data Review (2/94)
and National Functional Guidelines for Organic Data Review (2/94) in conjunction with the QA/QC
requirements specified in SW-846 Methods 1311,6010,7470,7471,8015, 8021, 8260, 8270, and 8310. The
text of this report addresses only those problems affecting usability.

Discussion
Holding Times: All analyses were completed within required holding times (14 days for TPH, purgeable
aromatics, and TCLP volatiles; 14 days to extraction and 40 days to analysis for PAHs and TCLP

semivolatiles: 28 days for mercury; and 180 days for metals).

Blunk Analvsis Results: No target analytes were detected in the method blanks reported by the laboratory
or in the field and trip blanks.



I&W Hot Oil, Validation Report August 14,2002 .
Page 2 !

Surrogate Spike Recovery Results: Surrogate spike recoveries were within QC limits in all samples, with
some exceptions which are detailed in the table below.

Surrogate QC
Sample | Fraction Surrogate Recovery, % | Limits, % Action
[W2-WS-1 TPH o-terphenyl! 0 60-124 | None; surrogate recovery was low
because the sample required dilution.
IW2-WS-2 | PAHs o-terphenyl 0 37-158 | None; surrogate recoveries were low
p-terphenyl 0 50-149 because the sample required dilution.
TPH o-terphenyl 0 60-124
IW-WS-1 PAHs o-terphenyl 0 37-158 | None; surrogate recoveries were low
p-terphenyl 0 59.149 | because the sample required dilution.
TPH o-terphenyl 0 60-124
IW-wS-2 TPH o-terphenyl 0 60-124 | None; surrogate recovery was low
because the sample required dilution.
[W-WS-3 TPH o-terphenyl 0 60-124 | None; surrogate recovery was low
because the sample required dilution.

Matrix Spike/Matrix Spike Duplicate Results: The matrix spike and matrix spike duplicate (MS/MSD)
recovery results for all analytes were within QC limits (laboratory-specified limits for each analyte) for all
organic analytes, and were within QC limits (75-125%) for all inorganic analytes, with the exception of
TCLP barium (recoveries of 65.0% and 67.5%). The results for TCLP barium in samples IW2-WS-2 and
IW-WS-1 were qualified as estimated with a low bias (L).

Samples outside the sample set were used for MS/MSD for purgeable aromatics (soil samples), PAHs, metals
(soil samples), and mercury (soil samples); all results were within QC limits.

Relative percent difference (RPD) between the analysis of matrix spike and matrix spike duplicate samples
was within the QC limits (0-20% RPD for metals and mercury; laboratory-specified limits for organic
analytes). :

Laborutory Duplicate Sumples: The RPD between the analysis of samples and their laboratory duplicates
was within QC limits (0-20% RPD for metals and mercury; laboratory-specified limits for organic analytes)
for all analytes. Laboratory duplicate analyses were not conducted for TPH (MS/MSD analyses were
conducted instead).

Samples outside the sample set were used for duplicate analyses for percent solids, purgeable aromatics (soil
samples), PAHs (soil samples), metals (soil samples), and mercury (soil samples); all results were within
QC limits, with the exception of high RPD observed for total selenium. Because the actual matrix of the
samples used for these duplicate analyses is not known, the results of these analyses cannot be applied to
samples in this sample set.

Luboratory Control Sumple Results: Recovery of target analytes in the laboratory control samples was
within QC limits (laboratory-specified limits for each analyte) for all target analytes, with the exception of
TCLP vinyl chloride. High recovery was observed for TCLP vinyl chloride in the laboratory control sample
(166%); however, no qualification of data was required as TCLP vinyl chloride was not detected in any
sample.
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ICP Seriual Dilution Results: The percent difference between initial sample results and the results of a 5x
dilution ot the same sample were within QC limits (0-10% difference for analytes present at greater than 50x
the instrument detection limit) for all analytes except TCLP barium (79.5% RPD). No qualification of data
was required as TCLP barium results were previously qualified due to poor matrix spike recovery. We note

August 14, 2002

that a sample outside the sample set was used for serial dilution analyses for total metals.

Field Duplicate Results: One field duplicate pair was collected. samples IW-WS-2 and [W-WS-3. The RPD
between the results tor target analytes in these samples are presented in the table below. All RPDs were
within QC limits (G-50%).

Analyte Units IW-WS-2 IW-WS-3 Reporting Limit RPD
Percent Solids % 993 99.5 N:A 0.2%
Arsenic mg/kg 5.0 4.9 1.0 2.0%
Barium mg/kg 11 16 0.50 4.4%
Cadmium mg/kg <0.50 <0.50 0.50 Not calculated
Chromium mg/kg 8.6 9.1 1.3 5.7%
Lead mg/kg 13.6 163 0.50 18.1%
Mercury mg/kg <0.065 <0.066 0.065 Not calculated
Selenium mg/kg <0.50 <0.50 0.50 Not calculated
Silver mg/kg <1.0 <1.0 1.0 Not calculated
TPH (C10-C40) | mg/kg 15500 15200 3300 2.0%
Benzene ug/kg ND ND 30 Not calculated
Toluene ug/kg ND ND 50 Not calculated
Ethylbenzene ug’kg ND ND 50 Not calculated
Xylenes (total) ugke ND ND 150 Not caleulated

Attachments:

l. Glossary of Data Qualitier Codes

2. Data Summary Forms. These are spreadsheets of all results with applied qualifier codes.
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GLOSSARY OF DATA QUALIFIERS CODES - INORGANIC

Code

[ Definition

Codes Relating to Identification

(NO CODE) |Contirmed identification.
U Not detected. The associated number indicates approximate sample concentration necessary to
be detected.
B Detected at greater than the reporting limit but not substantially above the level
reported in laboratory or field blanks.
R Results are rejected. Analyte may or may not be present in the sample. Supporting

data necessary to confirm result.

Codes Relating to Quantitation

J

Analyte present. Reported value may not be accurate or precise. This qualifier is
applied in cases where the relative percent difference between duplicate analyses
(matrix spike/matrix spike duplicate, laboratory duplicate, and/or field duplicate) is
outside the QC lIimits.

Analyte present. Reported value may be biased high. Actual value is expected to be
lower. This qualifier is applied in cases where the matrix spike, post-digestion spike.
or laboratory control sample recovery is higher than the QC limits.

Analyte present. Reported value may be biased low. Actual value is expected to be
higher. This qualifler is applied in cases where samples were analyzed outside holding
times, or where the matrix spike, post-digestion spike, or laboratory control sample
recovery is lower than the QC limits.

UJ

Not detected; reporting limit may be inaccurate or imprecise. This qualifier is applied
in cases where the relative percent difference between duplicate analyses (matrix
spike/matrix spike duplicate, laboratory duplicate, and/or field duplicate) is outside the
QC hmits.

UL

Not detected; reporting limit is probably higher. This qualifier is applied in cases
where samples were analyzed outside holding times. or where the matrix spike.
post-digestion spike. or laboratory control sample recoverv is lower than the QC limits.
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Technical Report for

Dynamac Corporation Environmental Serv.
[&W Hot Oil

DYNAMAC/ BLM / 1&W HOT OIL

Accutest Job Number: T2695
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Test results contained within this data package meet the requirements
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and/or state specific certification programs as applicable.
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Accutest Laboratories

Sample Summary

Dynamac Corporation Environmental Serv.

Job No: T2695
I&W Hot Oil
Project No: DYNAMAC/ BLM / 1&W HOT OIL
Sample Collected Matrix Client
Number  Date Time By  Received Code Type Sample ID
T2695-1  05/14/02 08:35 BF  05/15/02 SO  Soil IW2-WS-1
T2695-2  05/14/02 09:00 BF  05/15/02 SO  Sludge IW2-WS-2
T2695-3  05/14/02 10:55 BF  05/15/02 SO  Sludge IW-WS-1
T2695-4  05/14/02 11:30 BF  05/15/02 SO  Soil ITW-WS-2
T2695-5  05/14/02 11:30 BF  05/15/02 SO  Soil IW-WS-3
T2695-6  05/14/02 11:50 BF  05/15/02 AQ Water FB-1
T2695-7  05/14/02 00:00 BF  05/15/02 AQ Trip Blank Water TB-1
T2695-2A  05/14/02 09:00 BF  05/15/02 SO  Sludge IW2-WS-2
T2695-3A 05/14/02 10:55 BF  05/15/02 SO  Sludge IW-WS-1

Soil samples reported on a dry weight basis unless otherwise indicated on resuit page.




Accutest Laboratories

Report of Analysis : Page 1 of |

Client Sample ID: [W2-WS-1
Lab Sample ID:  T2695-1 Date Sampled: 05/14/02
Matrix: SO - Sail Date Received: 05/15/02
Method: SW846 8015 M SW846 3550B _ Percent Solids: 99.6
Project: 1&W Hot Oil

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 ZF05174.D 10 05/23/02 AFL 05/20/02 F:0P5172 F:GZF240
Run #2
CAS No.  Compound Result RL Units Q

TPH (C10-C40) 2300 1700  mg/kg
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
84-15-1 o-Terphenyl 0% 2 60-124%
(a) Outside control limits due to dilution.
ND = Not detected J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

Jof 26




Accutest Laboratories

Report of Analysis

Page 1 of 1

Client Sample ID: IW2-WS§-1
Lab Sample ID:  T2695-1
Matrix: SO - Sail

Project: 1&W Hot Oil

Date Sampled:
Date Received: 05/15/02

Percent Solids: 99.6

05/14/02

Metals Analysis

Analyte Result
Arsenic 7.3
Barium 41.6
Cadmium <0.50
Chromium 5.9
Lead 5.5
Mercury <0.063
Selenium <0.50
Silver <0.99

RL

0.99
0.50
0.50
1.5
0.50
0.063
0.50
0.99

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

O
-

et pek pd et Pk b pd pmd

Prep

05/17/02
05/17/02
05/17/02
05/17/02
05/17/02
05/29/02
05/17/02
05/17/02

Analyzed By

05/20/02
05/20/02
05/20/02
05/20/02
05/20/02
05/29/02
05/21/02
05/20/02

JA
JA
JA
JA
JA
Jjc
JA
JA

Method

SW846 60108
SW846 60108
SW846 6010B
SW846 60108
SW846 6010B
SW846 7471A
SW846 60108
SW846 60108

Prep Method

SW846 3050B
SW846 30508
SW846 3050B
SW846 3050B
SW846 3050B
SWB46 7471A
SW846 3050B
SW846 30508

RL = Reporting Limit




Accutest Laboratories

Report of Analysis Page 1 of 1

Client Sample ID: IW2-WS-2
Lab Sample ID:  T2695-2 Date Sampled: 05/14/02
Matrix: SO - Sludge : Date Received: 05/15/02
Method: SW846 8021B Percent Solids: 67.6
Project: [&W Hot Oil

File ID DF Analyzed By Prep Date Prep Batch  Analvtical Batch
Run #1 KK002462.D 5000 05/23/02 RM n/a n/a GKK123
Run #2 ’
Purgeable Aromatics
CAS No.  Compound Result RL Units Q
71-43-2 Benzene 70600 8000 ug’kg
108-88-3 Toluene 190000 8000 ug/kg
100-41-4 Ethylbenzene 107000 8000 ug/kg
1330-20-7  Xylenes (total) 248000 24000 ug/kg
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
460-00-4 4-Bromofluorobenzene 98% 66-141%
98-08-8 aaa-Trifluorotoluene 99% 70-130%

ND = Not detected } = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

50f 26




Accutest Laboratories

Report of Analysis Page 1of 1

Client Sample ID: IW2-WS-2
Lab Sample ID:  T2695-2

R

Date Sampled: 05/14/02

Matrix: SO - Sludge Date Received: (5/15/02
Method: EPA 8310 SW846 35508 Percent Solids: 67.6
Project: 1&W Hot Oil
File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #12  AA010812.D 10 05/23/02  AFL 05/22/02 F:0P5194 F:GAA499
Run #2
Polynuclear Aromatic Hydrocarbons
CAS No.  Compound Result RL Units Q
83-32-9 Acenaphthene ND 190000 wug/kg
208-96-8 Acenaphthylene ND 190000 ug/kg
120-12-7 Anthracene ND 96000 ug/kg
56-55-3 Benzo(a)anthracene ND 96000 ug/kg
50-32-8 Benzo(a)pyrene ND 19000 ug/kg
205-99-2 Benzo(b)fluoranthene ND 19000  ug/kg
191-24-2 Benzo(g,h.i)perylene ND 19000 ug/kg
207-08-9 Benzo(k)fluoranthene ND 19000 ug/kg
218-01-9 Chrysene ND 96000 ug/kg
53-70-3 Dibenzo(a.h)anthracene ND 19000 ug/kg
206-44-0  Fluoranthene ND 96000 ug/kg
86-73-7 Fluorene ND 96000 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 19000  ug/kg
91-20-3 Naphthalene 118000 96000 ug/kg
90-12-0 1-Methylnaphthalene b 368000 96000 ug/kg
91-57-6 2-Methylnaphthalene b 303000 96000 ug/kg
85-01-8 Phenanthrene ND 96000  ug/kg
129-00-0 Pyrene ND 96000 ug/kg
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
84-15-1 o-Terphenyl o € 37-138%
92-94-4 p-Terphenyl 0% ¢ 59-149%

(a) Dilution required due to matrix interference; extract was viscous.
{b) All hits confirmed by spectral match using a diode array detector.
(c) Outside control limits due to dilution.

ND = Not detected
RL = Reporting Limit
E = Indicates value exceeds calibration range

J = Indicates an estimated value
B = Indicates anaiyte found in associated method blank
N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1

Client Sample ID: 1W2-WS-2
Lab Sample ID:  T2695-2 Date Sampled: 05/14/02
Matrix: SO - Sludge Date Received: 05/15/02
Method: SW846 8015 M SW846 35508 Percent Solids: 67.6
Project: 1&W Hot Oil

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 ZF05175.D 100 05/23/02 AFL 05/20/02 F:0P5172 F:GZF240
Run #2
CAS No. Compound Result RL Units Q

TPH (C10-C40) 458000 240000 mg/kg
CAS No.  Surrogate Recoveries Run#1.  Run#?2 Limits
84-15-1 o-Terphenyl 0% @ 60-124%
(a) Outside control limits due to dilution.
ND = Not detected J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound




Accutest Laboratories

Report of Analysis

Page 1 of 1

Client Sample [D: IW2-WS-2
Lab Sample ID:  T2695-2
Matrix: SO - Sludge

Project: [&W Hot Oil

Date Sampled:
Date Received:

Percent Solids: 67.6

05/14/02
05/15/02

Metals Analysis

Analyte Result RL
Arsenic 275 1.5
Barium 30.3 0.73
Cadmium <0.73 0.73
Chromium 48.5 2.2
Lead 124 0.73
Mercury <0.097 0.097
Selenium 1.6 0.73
Silver <1.5 1.5

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

]
-

Pt bt bk b ek ek et

Prep

05/17/02
05/17/02
05/17/02
05/17/02
05/17/02
05/29/02
05/17/02
05/17/02

Analyzed By

05/21/02
05/21/02
05/21/02
05/21/02
05/21/02
05/29/02
05/21/02
05/21/02

JA
JA
JA
JA
JA
jc
JA
JA

Method

SW846 60108
SW846 60108
SW846 6010B
SW846 60108
SW8.16 6010B
SW846 7471A
SW846 60108
SW846 6010B

Prep Method

SW846 30508
SW846 3050B
SW846 30508
SW846 30508
SW846 3050B
SW846 T471A
SW8416 30508
SW846 3050B

RL = Reporting Limit




Accutest Laboratories

Report of Analysis

Page 1 of 1

Client Sample ID: IW-WS-1

Lab Sample ID:  T2695-3 Date Sampled: 05/14/02
Matrix: SO - Sludge Date Received: 05/15/02
Method: - SW846 8021B Percent Solids: 76.8
Project: 1&W Hot Oil
File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 KK002452.D 500 05/23/02 RM n/a n/a GKK125
Run #2
Purgeable Aromatics
CAS No. Compound Result RL Units Q
71-43-2 Benzene 8160 660 ug’kg
108-88-3 Toluene ND 660 ug/kg
100-41-4 Ethylbenzene 13700 660 ug/kg
1330-20-7  Xylenes (total) 9160 2000 ug/kg
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
460-00-4 4-Bromofluorobenzene 100% 66-141%
98-08-8 aaa-Trifluorotoluene 108% 70-130%

ND = Not detected
RL = Reporting Limit

E = Indicates value exceeds calibration range

J = Indicates an estimated value
= Indicates analyte found in associated method blank
Indicates presumptive evidence of a compound

B
N
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Accutest Laboratories

Report of Analysis

Client Sample ID: IW-WS-1
Lab Sample ID:  T2695-3 ‘ Date Sampled: 05/14/02
Matrix: SO - Sludge Date Received: 05/15/02
Method: EPA 8310 SW846 3550B Percent Solids: 76.8 '
Project: 1&W Hot Oil
File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #12  AA010813.D 10 05/23/02 AFL 05/22/02 F:0P5194 F:CAA499
Run #2 »

Polynuclear Aromatic Hydrocarbons

CAS No.  Compound Result RL Units Q
83-32-9 Acenaphthene ND 86000 ug/kg
208-96-8 Acenaphthylene ND 86000 ug/kg
120-12-7 Anthracene ND 43000 ug/kg
56-55-3 Benzo(a)anthracene ND 43000 ug/kg
50-32-8 Benzo(a)pyrene ND 8600 ug/kg
205-99-2 Benzo(b)fluoranthene ND 8600 ug/kg
191-24-2 Benzo(g.h.i)perylene ND 8600  ug/kg
207-08-9 Benzo(k)fluoranthene ND 8600 ug’kg
218-01-9 Chrysene ND 43000 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 8600 ug/kg
206-44-0  Fluoranthene ND 43000 ug/kg
86-73-7 Fluorene ND 43000 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 8600  ug/kg
91-20-3 Naphthalene : ND 43000 ug/kg
90-12-0 1-Methylnaphthalene ® 22500 43000 ug/kg ]
91-57-6 2-Methyinaphthalene ND 43000 ug/kg
85-01-8 Phenanthrene ND 43000 ug/kg
129-00-0 Pyrene ND 43000 ug/kg
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
84-15-1 o-Terphenyl 0% ¢© 37-158%
92-94-4 p-Terphenyl 0% ¢ 59-149%

(a) Dilution required due to matrix interference; extract was viscous.
(b) All hits confirmed by spectral match using a diode array detector.
(c) Outside control limits due to dilution.

ND = Not detected J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

" 100f26




Accutest Laboratories

Report of Analysis

Page 1 of 1

Client Sample ID: IW-WS-1
Lab Sample ID:  T2695-3

Date Sampled: 05/14/02

Matrix: SO - Sludge Date Received: 05/15/02
Method: SW846 8015 M SW846 35508 Percent Solids:  76.8
Project: [&W Hot Oil
File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 ZF05176.D 100 05/23/02 AFL 05/20/02 F:0P5172 F:GZF240
Run #2
CAS No.  Compound Result RL Units Q
TPH (C10-C40) 104000 22000 mg/kg
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
84-15-1 o-Terphenyl 0% ? 60-124%

(a) Outside control limits due to dilution.

ND = Not detected
RL = Reporting Limit
E = Indicates value exceeds calibration range

R O

Z W=

i

i

]

Indicates an estimated value

Indicates analyte found in associated method blank
Indicates presumptive evidence of a compound

C 11of 26



Accutest Laboratories

Report of Analysis - Page 1 of 1.
Client Sample ID: IW-WS-1
Lab Sample ID:  T2695-3- Date Sampled: 05/14/02
Matrix: SO - Sludge Date Received: 05/15/02

Percent Solids: 76.8

Project: 1&W Hot Oil

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By  Method Prep Method
Arsenic 35.6 1.3 mg/kg 1 05/17/02 05/21/02 JA  SW846 6010B SW846 30508
Barium 421 0.65 mg/kg 1 05/17/02 05/21/02 jA  SWB846 6010B SW846 3050B
Cadmium <0.65 0.65 mgkg 1 05/17/02 05/21/02 JA  SWB846 6010B SWB846 3050B
Chromium 34.0 2.0 mg/kg 1 05/17/02 05/21/02 JA  SW846 60108 SW846 30308
Lead 146 - 0.65  mgkg 1 05/17/02 05/21/02 jJA  Sws46 6010B SW846 3050B
Mercury 0.72 0.087 mg/kg 1 05/29/02 05/29/02 jC  SWB4G T471A SWB46 7471A
Selenium 0.99 0.65 mg/kg 1 05/17/02 05/21/02 JA  SW846 6010B SW846 30508
Silver <13 1.3 mg/kg 1 05/17/02 05/21/02 JA  SWB46 6010B SW846 3050B

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1of |

Client Sample ID: IW-WS-2
Lab Sample ID:  T2695-4 Date Sampled: 05/14/02
Matrix: SO - Seil Date Received: 05/15/02
Method: SW846 8021B Percent Solids: 99.3
Project: 1&W Hot Oil

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 KK002463.D 50 05/23/02 RM n/a n/a GKK125
Run #2
Purgeable Aromatics
CAS No. Compound Result RL Units Q
71-43-2 Benzene ND 50 ug/kg
108-88-3 Toluene ND 50 ug/kg
100-41-4 Ethylbenzene ND 50 ug’kg
1330-20-7  Xylenes (total) ND 150 ug/kg
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
460-00-4 4-Bromofluorobenzene 84% 66-141%
98-08-8 aaa-Trifluorotoluene 91% 70-130%

ND = Not detected
RL = Reporting Limit

E = Indicates value exceeds calibration range

] = Indicates an estimated value

B = Indicates analyte found in associated methed blank
N = Indicates presumptive evidence of a compound

13 of 26
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Accutest Laboratories

R
bid
Al

Report of Analysis Page 1 of 1

Client Sample ID: [W-WS-2
Lab Sample ID:  T2695-4 Date Sampled: 05/14/02
Matrix: SO - Soil Date Received: 05/15/02
Method: SW846 8015 M SW846 35508 Percent Solids:  99.3
Project: 1&W Hot Oil

File ID DF Analyzed By Prep Date Prep Batch  Analvtical Batch
Run #1 ZF05177.D 20 05/23/02  AFL 05/20/02 F:0P5172 F:GZF240
Run #2
CAS No.  Compound Result RL Units Q

TPH-(C10-C40) 15500 3300 mg/kg
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
84-15-1 o-Terphenyl 0% ? 60-124%

(a) Outside control limits due to dilution.

ND = Not detected
RL = Reporting Limit
E = Indicates value exceeds calibration range

] = Indicates an estimated value
B = Indicates analyte found in associated method blank
N = Indicates presumptive evidence of a compound
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Accutest Laborataories

Report of Analysis Page 1 of 1
Client Sample ID: IW-WS-2 .
Lab Sample ID:  T2695-4 Date Sampled: 05/14/02
Matrix: SO - Soil Date Received: (15/15/02

Percent Solids: 99.3
Project: 1&W Hot Oil

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By  Method Prep Method
Arsenic 5.0 1.0 mg/kg 1 05/17/02 05/21/02 JA  SW846 60108 SW846 3050B
Barium 111 0.50 mg/kg 1 05/17/02 05/21/02 JA  SW846 60108 SW816 30508
Cadmium <0.50 0.50 mgkg 1 05/17/02 05/21/02 JA  SW846 60108 SW846 3050B
Chromium 8.6 1.5 mg/kg 1 05/17/02 05/21/02 }JA  SWB846 6010B SW816 30508
Lead 13.6 0.50 mg/kg 1 05/17/02 05/21/02 JA  SW846 6010B SW8H16 30508
Mercury <0.065 0.065 mg/kg | 05/29/02 05/29/02 JC  SW846 7471A SWBHG 7471A
Selenium <0.50 0.50 mg/kg 1 05/17/02 05/21/02 JA  SW846 6010B SWBH6 30508
Silver <1.0 1.0 mg/kg 1 05/17/02 05/21/02 JA  SWBI6 6010B SW846 30508

RL = Reporting Limit
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Accutest Laboratories |
Report of Analysis Page Lof 1 v
Client Sample ID: IW-WS-3
Lab Sample ID:  T2695-5 Date Sampled: 05/14/02
Matrix: S0 - Soil Date Received: 05/15/02
Method: SW846 8021B Percent Solids:  99.5
Project: 1&W Hot Oil
File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 KK002464.D 50 05/23/02 RM n/a n/a GKK125
Run #2
Purgeable Aromatics
CAS No.  Compound Result RL Units Q
71-43-2 Benzene ND 50 ug’kg
108-88-3 Toluene ND 50 ug/kg
100-41-4 Ethylbenzene ND 50 ug/kg
1330-20-7  Xylenes (total) ND 150 ug/kg
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
460-00-4 4-Bromofluorobenzene 81% 66-141%
98-08-8 aaa-Trifluorotoluene 91% 70-130%

ND = Not detected J
RL = Reporting Limit B
E = Indicates value exceeds calibration range N

= Indicates an estimated value
Indicates analyte found in associated method blank
Indicates presuniptive evidence of a compound
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Accutest Laboratories

Report of Analysis

Page 1 of |

Client Sample ID: TW-WS-3
Lab Sample ID:  T2695-5

Date Sampled: 05/14/02

Matrix: SO - Soil Date Received: 05/15/02
Method: SW846 8015 M SW846 35508 Percent Solids: 99.5
Project: 1&W Hot Gil
File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 ZF05188.D 20 05/24/02 AFL 05/20/02 F:0P5172 F:GZF241
Run #2
CASNo.  Compound Result RL Units Q
TPH (C10-C40) 15200 3300  mg/kg
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
84-15-1 o-Terphenyl 0% 2 60-124%

{a) Outside control limits due to dilution.

ND = Not detected
RL = Reporting Limit
E = Indicates value exceeds calibration range

J = Indicates an estimated value

B = Indicates analyvte found in associated method blank
N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis

Page 1 of 1

Client Sample ID: IW-WS-3
Lab Sample ID:  T2695-5

Date Sampled: 05/14/02

Matrix: SO - Sail Date Received: 03/15/02

Percent Solids: 99.5
Project: [&W Hot Oil
Metals Analysis
Analyte Result RL Units DF Prep Analyzed By  Method Prep Method
Arsenic 4.9 1.0 mg/kg 1 05/17/02 05/21/02 JA  SWB846 60108 SW846 3050B
Barjum 116 0.50 mgkg 1 05/17/02 05/21/02 JA  SW846 6010B SW846 3050B
Cadmium <0.50 0.56  mg/kg 1 05/17/02 05/21/02 JA  SWB846 60108 SW846 3050B
Chromium 9.1 1.5 mg/kg 1 05/17/02 05/21/02 JA  SWB846 60108 SW846 3050B
Lead 16.3 0.50 mg/kg 1 05/17/02 05/21/02 JA  SW846 60108 SW846 3050B
Mercury <0.066 0.066 mg/kg 1 05/29/02 05/29/02 JC  SW846 7471A SWBME 74T1A
Selenium <0.50 0.50 mg/kg 1 . 05/17/02 05/21/02 JA  SWB846 60108 SW846 30508
Silver <1.0 1.0 mg/kg 1 05/17/02 05/21/02 JA  SW846 60108 SW846 3050B

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1

Client Sample ID: FB-1 ;
Lab Sample ID:  T2693-6 Date Sampled: 05/14/02 !
Matrix: AQ - Water Date Received: 05/15/02 l
Method: ~ SW846 80218 Percent Solids: n/a i
Project: [&\\ Hot Qil

File ID DF Analyzed By Prep Date Prep Batch  Analvtical Batch
Run #1 KK002390.D 1 052002 RM na na GKK122
Run #2 |
Purgeable Aromatics
CAS No.  Compound Result RL Units Q
71-43-2 Benzene | ND 1.0 ug |
108-88-3 Toluene N\D 1.0 ug |
100-41-4 Ethyibenzene ND 1.0 ug
1330-20-7  Xylenes (total) ND 3.0 ug |
CAS No. Surrogate Recoveries Run# 1 Run=2 Limits
460-00-4 4-Bromofluorobenzene 83% 63-123%
98-08-8 aaa-Trifluorotoluene 97% 70-130%
ND = Not detected J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

19 of 76
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Accutest Laboratories

Report of Analysis

Page 1 of |

Client Sample ID: TB-1
Lab Sample ID:  T2695-7

Date Sampled: 05/14/02

Matrix: AQ - Trip Blank Water Date Received: 05/15/02
Method: SW846 80218 Percent Solids: n/a
Project: 1&W Hot Qil
File ID DF Analyzed By Prep Date Prep Batch  Analvtical Batch
‘Run #1 KK002394.D 200 05 20°02 RM n/a n.a GKK122
iRun $2
Purgeable Aromatics
CAS No.  Compound Result RL Units Q
71-43-2 Benzene ND 1.0 ug’l
108-88-3 Toluene ND 1.0 ug: |
100-41-4 Ethylbenzene ND 1.0 ug/l
1330-20-7  Xylenes (total) ND 3.0 ug/1
CAS Nn Surrogate Recoveries Run# 1 Run# 2 Limits
460-00-4 4-Bromofluorobenzene 86% 63-123%
98-08-8 aaa-Trifluorotoluene 98% 70-130%

ND = Not detected
RL = Reporung Limit
£ = Indicates value exceeds calibration range

=

703

Indicates an estimated value

= Indicates analyte found in associated method blank
= [ndicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis

Page 1 of 1

Client Sample ID: 1W2-WS-2
Lab Sample ID:  T2695-2A

Date Sampled: 05/14/02

Matrix: SO - Sludge Date Received: 05/15/02
Method: SW846 82608 Percent Solids: 67.6
Project: [&W Hot Oil
File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 F0049268.D 20 05/29/02 BC 05/28/02 OP1028 VF451
Run #2 F0049272.D 40 03/29/02 BC 05/28/02 OP1028 VF451
VOA TCLP Leachate
CAS No.  Compound Result HW# MCL RL Units Q
71-43-2 Benzene - 3.591 D018 0.50 0.20 mg/l
108-90-7 Chlorohenzene ND D021 100 0.10 mg/l
67-66-3 Chloroform ND D022 6.0 0.10 mg/l
56-23-5 Carbon tetrachloride ND D019 0.50 0.10 mg/l
75-35-4 1.1-Dichloroethylene ND D029 0.70 0.10 mg/1
107-06-2 1,2-Dichloroethane ND D028 0.50 0.10 mg/l
78-93-3 Methyl ethyl ketone ND D035 200 0.20 mg/l
127-18-4 Tetrachloroethylene ND D039 0.7¢ 0.10 mg/1
79-01-6 Trichloroethylene ND D040 0.50 0.10 mg/l
75-01-4 Vinyl chioride ND D043 0.20 0.10 mg/l
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
1868-53-7  Dibromofluoromethane 102% 102% 86-118%
2037-26-5  Toluene-D8 98% 98% 88-110%
460-00-4 4-Bromofluorobenzene 105% 104% 86-115%
17060-07-0 1,2-Dichloroethane-D4 101% 102% 80-120%

(a) Result is from Run# 2

ND = Not detected J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 261 6/96) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound



Accutest Laboratories

‘Report of Analysis

Page 1 of 1

Client Sample ID: IW2-WS-2

Lab Sample ID:  T2695-2A Date Sampled: 05/14/02
Matrix: SO - Sludge Date Received: 05/15/02
Method: SW846 8270C SW846 3510C Percent Solids: 67.6
Project: [&W Hot Oil

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 A01782.D 1 05/28/02 SC 05/28/02 OopP1027 EA327
Run #2
ABN TCLP Leachate
CAS No.  Compound Result Hw# MCL RL Units Q
95-48-7 2-Methylphenol ND D023 200 0.050 mgl

3&4-Methylphenol ND D024 200 0.050 my
87-86-5 Pentachlorophenol ND D037 100 0.25 mg/l
95-95-4 2.4,5-Trichlorophenol ND D041 400 0.050 'mg/l
88-06-2 2.4,6-Trichlorophenol ND D042 2.0 0.050 mg!l
106-46-7 1,4-Dichlorobenzene ND D027 7.5 0.050 mg/!l
121-14-2 2,4-Dinitrotoluene ND D030 0.13 0.050 mg/l
118-74-1  Hexachlorobenzene ND D032 0.13 0.050 mg/l
87-68-3 Hexachlorobutadiene ND D033 0.50 0.050 mg/
67-72-1 Hexachloroethane ND D034 3.0° 0.050 mg/l
98-95-3 Nitrobenzene ND D036 2.0 0.050 mg/l
110-86-1 Pyridine ND D038 5.0 0.050 mg/l
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
367-12-4 2-Fluorophenol 51% 21-100%
4165-62-2  Phenol-d5 31% 10-94%
118-79-6 2.4,6-Tribromophenol 94% 10-123%
4165-60-0  Nitrobenzene-d5 91% 35-114%
321-60-8  2-Fluorobiphenyl 92% 43-116%
1718-51-0  Terphenyl-d14 93% 33-141%

ND = Not detected
MCL = Maximum Contamination Level {40 CFR 261 6/96)
E = Indicates value exceeds calibration range

J = Indicates an estimated value
B = Indicates analyte found in associated method blank
N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis

Page 1 of 1

Client Sample ID: [W2-WS-2
Lab Sample ID:  T2695-2A
Matrix: SO - Sludge

Project: [&W Hot Oil

Date Sampled:

05/14/02

Date Received: 05/15/02

Percent Solids:

67.6

Metals Analysis, TCLP Leachate SW846 1311

Analyte Result Hw# MCL RL Units
Arsenic 0.30 D004 5.0 0.10 mgl
Barium 0.36 D005 100 0.10 mg/l
Cadmium <0.040 D006 1.0 0.040 mg/l
Chromium <0.10 D007 5.0 0.10 mgl
Lead <0.10 D008 5.0 0.10 mg/l
Mercury <0.0020 DO00S 0.20 0.0020 mgl
Selenium <0.10 D010 1.0  0.10 mg/l
Silver <0.050 DO11 5.0  0.050 mgl

DF

10
10
10
10
10

10
10

Prep

05/23/02
05/23/02
056/23/02
05/23/02
05/23/02
05/29/02
05/23/02
05/23/02

Analyzed By

05/24/02
05/24/02
05/24/02
05/24/02
05/24.02
06/01:02
05/24/02
05/24.02

JA
JA
JA
JA
JA
JA
JA
JA

Method

SW846 60108
SW846 6010B
SW846 6010B
SW816 60108
SW846 60108
SW86 7470A
SW816 60108
SW816 60108

Prep Method

SW846 3010A
SW846 3010A
SW846 3010A
SWSH6 3010A
SW816 3010A
SWE16 7470
SWS6 3010A
SWHAD 3010A

RL = Reporting Limit
MCL = Maximum Contamination Level (40 CFR 261 6/96)

3 of 26




Accutest Laboratories

Report of Analysis Page i of 1

Client Sample ID: TW-WS-1 g

Lab Sample ID:  T2695-3A Date Sampled: 05/14/02 i

Matrix: SO - Sludge Date Received: 05/15/02 .

Method: SW846 8260B Percent Solids: 76.8 R

Project: [&W Hot Qil ;

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch

Run #1 F0049311.D . 20 05/306/02  BC 05/28/02 OP1028 VF451

Run #2 '

VOA TCLP Leachate

CAS No.  Compound Result Hw# MCL RL Units Q

71-43-2 Benzene 0.194 D018 0.50 0.10 mg/l

108-90-7 Chlorobenzene ND D021 160 0.10 mg/1

67-66-3 Chloroform ND D022 6.0 0.10 mg/1

56-23-5 Carbon tetrachloride ND D019 0.50 0.10 mg/1

75-35-4 I,1-Dichloroethylene ND D029 0.70 0.10 mg/1

107-06-2 1,2-Dichloroethane ND D028 0.50 0.10 mg/1

78-93-3 Methyi ethyl ketone ND D035 200 0.20 mg/l

127-18-4 Tetrachloroethylene ND D039 0.70 0.10 mg/1

79-01-6 Trichloroethylene ND D040 0.50 0.10 mg/l

75-01-4 Vinyl chloride ND D043 0.20 0.10 mg/

CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7  Dibromofluoromethane 102% 86-118%

2037-26-5  Toluene-D8 98% 88-110%

460-00-4  4-Bromofluorobenzene 100% 86-115%

17060-07-0 1,2-Dichloroethane-D4 103% 80-120%

ND = Not detected » J = Indicates an estimated value

MCL = Maximum Contamination Level (40 CFR 261 6/96) B = Indicates analyte found in associated method hlank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
C21of 26




Accutest Laboratories

Report of Analysis Page 1 of 1

Client Sample ID: IW-WS-1
Lab Sample ID:  T2695-3A

Date Sampled: 05/14/02

Matrix: SO - Sludge Date Received: 05/15/02
Method: SW846 8270C SW846 3510C Percent Solids: 76.8
Project: [&W Hot Oil

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 A01783.D 1 05/28/02 SC 05/28/02 0oP1027 EA327
Run #2
ABN TCLP Leachate
CAS No.  Compound Result HW# MCL RL Units Q
95-48-7 2-Methylphenol ND D023 200 0.050 mg/]

3&4-Methylphenol ND D024 200 0.050 mg/l
87-86-5 Pentachlorophenol ND D037 100 0.25 mg/!
95-95-4 2,4,5-Trichlorophenol ND D041 400 0.050 mg/l
88-06-2 2,4,6-Trichlorophenol ND D042 2.0 0.050 mg/l
106-46-7 1,4-Dichlorobenzene ND D027 7.5 0.050 mg/l
121-14-2 2.4-Dinitrotoluene ND D030 0.13 0.050 mg/l
118-74-1 Hexachlorobenzene ND D032 0.13 0.050 mg/l
87-68-3 Hexachlorobutadiene ND D033 0.50 0.050 mg/l
67-72-1 Hexachloroethane ND D034 3.0 0.050 mg/l
98-95-3 Nitrobenzene ND D036 2.0 0.050 mg/l
110-86-1 Pyridine ND D038 5.0 0.050 mg/l
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
367-12-4 2-Fluorophenol 42% 21-100%
4165-62-2  Phenol-d5 28% 10-94%
118-79-6 2.4.6-Tribromophenol 87% 10-123%
4165-60-0  Nitrobenzene-d5 82% 35-114%
321-60-8 2-Fluorobipheny! 84% 43-116%
1718-31-0  Terphenyl-d14 81% 33-141%

ND = Not detected

MCL = Maximum Contamination Level (40 CFR 261 6/96)
E = Indicates value exceeds calibration range

J = Indicates an estimated value
B = Indicates analyte found in associated method blank
N = Indicates presumptive evidence of a compound



Accutest Laboratories

Report of Analysis

Page 1 of 1

Client Sample ID: [W-WS-1
Lab Sample ID:  T2695-3A
Matrix: SO - Sludge

Project: [&W Hot Oil

Date Sampled:
Date Received:
Percent Solids:

05/14/02
05/15/02
76.8

Metals Analysis, TCLP Leachate SW846 1311

Analyte Result
Arsenic <0.10
Barium 0.73
Cadmium <0.040
Chromium <0.10
Lead <0.10
Mercury <0.0020
Selenium <0.10
Silver <0.050

Hw# MCL RL Units

D004
D005
D006
D007
D008
D009
D016
D011

5.0 010 mg/
100 0.10 mg/l
1.0 0.040 mg/
50 010 mgl
50 010 mgl
0.20 0.0020 mg/!
1.0 010 mg/
5.0 0.050 mg/

DF

10
10
10
10
10

10
10

Prep

05/23/02
05/23/02
05/23/02
05/23/02
05/23/02
05/29/02
05/23/02
05/23/02

Analyzed By

05/24/02
05/24/02
05/24/02
05/24/02
05/24/02
06/01/02
05/24/02
05/24/02

JA
JA
JA
JA
JA
JA
JA
JA

Method

SW846 60108
SW846 6010B
SW846 6010B
SW846 6010B
SW846 60108
SW8.16 7470A
SW846 6010B
SW846 60108

Prep Method

SW846 3010A
SW846 3010A
SW846 3010A
SW846 3010A
SW846 3010A
SW816 7470A
SW846 3010A
SW846 3010A

RL = Reporting Limit

MCL = Maximum Contamination Level (40 CFR 261 6/96)

26 of 26
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Blank Spike Summary Page 1 of 1
Job Number: T2695

Account: ALGC Accutest Laboratories Gulf Coast, Inc.

Project: DYNAMDGE: 1&W Hot Oil

Sample File ID DF Analyzed By Prep Date Prep Batch ~ Analytical Batch
OP5172-BS ZF05173.D | 05/23/102 NI 05/20/02 OPs5172 GZF240

The QC reported here applies to the following samples: Method: SW846 8015 M

T2695-1, T2695-2, T2695-3, T2695-4, T2695-5

Spike BSP  BSP
CAS No. Compound mg/kg mgkg % Limits

TPH (C10-C40) 66.6  63.1 95

. 40-140

CAS No.  Surrogate Recoveries BSP Limits

84-15-1 o-Terphenyl 85% 60-124 %




Blank Spike Summary Page 1 of
Job Number: T2695

Account: ALGC Accutest Laboratories Gulf Coast, Inc.

Project: DYNAMDGE: I&W Hot Oil

Sample . File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP5194-BS AAQ010801.D1 05/23/02 MRE 05/22/02 OP5194 GAA499

The QC reported here applies to the following samples: Method: EPA 8310

T2695-2, T2695-3

Spike BSP  BSP

CAS No. Compound ug’kg  ug/kg % Limits
83-32-9 Acenaphthene 3330 2710 =1
208-96-8  Acenaphthylene 3330 2780 3
120-12-7  Anthracene 3330 3310 a0 -
56-55-3 Benzo(a)anthracene 1670 1560 3 [
50-32-8 Benzo(a)pyrene 1670 1460 =3 TO8 B
205-99-2  Benzo(b)fluoranthene 1670 1570 B R
191-24-2  Benzo(g,h,i)perylene 1670 1510 3] TN
207-08-9  Benzo(k)fluoranthene 1670 1580 a3 Eu-12G
218-01-9  Chrysene 1670 1680 151 -t
U3 c8-127
206-44-0  Fluoranthene 3330 3030 a1 TN
86-73-7 Fluorene 3330 2940 o R2-12e
193-39-5  Indeno(1,2,3-cd)pyrene 1670 1470 i3 BTG
91-20-3 Naphthalene 3330 2520 Te 3ol
90-12-0 1-Methyinaphthalene 3330 2590 B
91-57-6 2-Methylnaphthalene 3330 2600 °W =103
85-01-8 Phenanthrene 3330 2990 o8 Soel I
129-00-0  Pyrene 3330 3090 R trelln
CAS No. Surrogate Recoveries BSP Limits
84-15-1 o-Terpheny! 93 % 37-158%
92-94-4 p-Terphenyl ) 96% 59-149%

I 53-70-3 Dibenzo(a,h)anthracene 1670 1550



Method Blank Summary
Job Number: T2695

Page | of

Account: ALGC Accutest Laboratories Gulf Coast, Inc.

Project: DYNAMDGE: I&W Hot Qil

Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP5172-MB  ZF05172.D 1 05/23/02 NI 05/20/02 OP5172 GZF240

The QC reported here applies to the following samples:

T2695-1, T2695-2, T2695-3, T2695-4, T2695-5

CAS No. Compound Result RL Units Q
TPH (C10-C40) ND mg/kg

CAS No.  Surrogate Recoveries Limits

84-15-: o-Terphenyl 76%. 60-124%

Method: SW846 8015 M




Matrix Spike/Matrix Spike Duplicate Summary

Job Number: T2695

Page 1 of |

Account: ALGC Accutest Laboratories Gulf Coast, Inc.
Project: DYNAMDGE: 1&W Hot Qil
Sample File ID DF Analyzed By Prep Date Analytical Batch
OP5172-MS  ZF05186.D 20 05/24/02 NJ 05/20/02 GZF241
0OP5172-MSD  ZF05187.D 20 05/24/02 NJ 05/20/02 GZF241
T26954 ZF05177.D 20 05/23/02 NJ 05/20/02 GZF240
The QC reported here applies to the follo(ving samples: Method: SW846 8015 M
T2695-1, T2695-2, T2695-3, T2695-4, T2695-5
T2695-4 Spike MS MS MSD Limits

CAS No. Compound mg/kg Q mg/kg mgkg % RPD Rec/RPD

TPH (C10-C40) 15500 66 7600 3180* 2 14400 -1671* %20 40-140/25
CAS No.  Surrogate Recoveries MS MSD T2695-4
84-15-1  o-Terphenyl 0%*b 0%

(a) Outside control limits due to high level in sample relative to spike amount.

(b) Outside control limits due to dilution.




Matrix Spike/Matrix Spike Duplicate Summary

Job Number: T2695

Page of1

Account: ALGC Accutest Laboratories Gulf Coast, Inc.
Project? DYNAMDGE: [&W Hot Oil
Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP5194-MS  AA010804.D1 05/23/02 MRE 05/22/02 GAA499
OP5194-MSD  AA010805.D1 05/23/02 MRE 05/22/02 GAA499
F13224-1 AA010803.D1 05/23/02 MRE 05/22/02 GAA499
The QC reported here applies to the following samples: Method: EPA 8310
T2695-2, T2695-3

F13224-1 Spike MS MSD Limits
CAS No. Compound ug/kg ug/kg ug/kg % RPD Rec/RPD
83-32-9  Acenaphthene ND 3880 3240 770011 49-132/32
208-96-8  Acenaphthylene ND 3880 3330 80 1l 49-132/28
120-12-7  Anthracene ND 3880 - 3980 94 13 - 27-157/25
56-55-3.  Benzo(a)anthracene ND 1940 1810 85 137 45-150/21
50-32-8 Benzo(a)pyrene ND 1940 1730 L A3 T 54-134/23
205-99-2  Benzo(b)fluoranthene ND 1940 1810 i 55-131/21
191-24-2  Benzo(g,h,i)perylene ND 1940 1770 - 55-133/24
207-08-9  Benzo(k)fluoranthene ND 1940 1850 : 60-133/24
218-01-9  Chrysene ND 1940 1950 60-139/20
53-70-3 Dibenzo(a,h)anthracene ND 1940 1820 8 . §7-129/20
206-44-0  Fluoranthene ND 3880 3630 * 55-139/20
86-73-7  Fluorene ND 3880 3500 8¢ . 58-126/25
193-39-5  Indeno(1,2,3-cd)pyrene ND 1940 1730 Bl ’
91-20-3  Naphthalene ND 3880 2970 70
90-12-0  1-Methylnaphthalene ND 3880 3070 73
91-57-6  2-Methylnaphthalene ND 3880 3080 A3 i W
85-01-8 Phenanthrene ND 3880 3560 85 I T 42-150/30
129-00-0  Pyrene ND 3880 3650 87 12 - 54-140/20
CAS No.  Surrogate Recoveries MS MSD F13224-1
84-15-1 o-Terphenyl 92% 86% - 1% 37-158%
92-94-4  p-Terphenyl 93% 86% U 82% 59-149%




Method Blank Summary

Page of

Job Number: T2695
Account: ALGC Accutest Laboratories Gulf Coast, Inc.
Project: DYNAMDGE: 1&W Hot Oil
Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP5172-MB  ZFQ5185.D 1 05/24/02 NI 05/20/02 QPs172 GZF241
The QC reported here applies to the following samples: Method: SW846 8015 M
T2695-1, T2695-2, T2695-3, T2695-4, T2695-5
CAS No. Compound Result RL Units Q

TPH (C10-C40) ND mg/kg
CAS No.  Surrogate Recoveries Limits
84-15-1  o-Terpheny! 81% W 60-124%




Method Blank Summary
Job Number:  T2695 '

Account: ALGC Accutest Laboratories Gulf Coast, Inc.

Project: DYNAMDGE: 1&W Hot Qil

Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
QP5194-MB  AA010802.D1 05/23/02 MRE 05/22/02 OP5194 GAA499

The QC reported here applies to the following samples: Method: EPA 8310

T2695-2, T2695-3

CAS No.

83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
218-01-9
53-70-3
206-44-0
86-73-7
193-39-5
91-20-3
90-12-0
91-57-6
85-01-8
129-06-0

CAS No.

84-15-1
92-94-4

Compound Units Q
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo(a)anthracene 330 ug/kg
Benzo(a)pyrene - 67 ug/kg
Benzo(b)fluoranthene 67 ug/kg
Benzo(g,h,i)perylene . 67 ug/kg
Benzo(k)fluoranthene 67 ug/kg
Chrysene 330 ug/kg
Dibenzo(a, h)anthracene 67 ug/kg
Fluoranthene 330 ug’kg
Fluorene 330 ug/kg
Indeno(1,2,3-cd)pyrene 67 ug/kg
Naphthalene - 330 ug/kg
1-Methylnaphthalene =330 ug/kg
2-Methylnaphthalene 330 ug/kg
Phenanthrene 330 ug/kg
Pyrene £ 330 ug/kg
Surrogate Recoveries Limits
o-Terphenyl 86% 37-158%
p-Terphenyl 93% 59-149%




DUPLICATE RESULTS SUMMARY
GENERAL CHEMISTRY

Login Number: T2695
DYNAMDGE - Dymamac Corporation Environmental Serv
Project: DYNAMDGES3S - IaW Hot Cil

Analyte

Barch ID

Solids, Percent
Solids, Percent
Solids, Percent

Agsociated Samples:
Batch GN2799: T2695-1,

T269S5-2,

GN2799
GN2799
GN2799

T2695-3 '2695-4

Page 1




Blank Spike Summary Page 1 of 1
Job Number: T2695

Account: DYNAMDGE Dynamac Corporation Environmental Serv

Project: 1&W Hot Oil

Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
GKK122-BS  KK002378.D1 05/20/02 RM /a n/a GKK122

The QC reported here applies to the following samples: Method: SW846 8021B

T2695-6, T2695-7

Spike  BSP BSP

. CAS No. Compound ug/l ug/l %o Limits
71-43-2 Benzene 20 18.7 94 - 50-124
100-41-4  Ethylhenzene 20 18.7 94 52-131
108-88-3  Toluene 20 18.2 91 - 56-123
1330-20-7 Xylenes (total) 60 546 91 54-129
CAS No.  Surrogate Recoveries BSP Limits

460-004  4-Bromofluorobenzene
98-08-8 aaa-Trifluorotoluene 101

L 63-123%
© 70-130%




Blank Spike Summary

Job Number: T2695

Account: DYNAMDGE Dynamac Corporation Environmental Serv,

Project: I&W Hot Oil

Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
GKK125-BS n/a GKK125

KK002445.D 50 05/23/02 RM n/a

The QC reported here applies to the following samples:

T2695-2, T2695-3, T2695-4, T2695-3

Spike BSP  BSP

CAS No.

71-43-2
100-41-4
108-88-3
1330-20-7

CAS No.

460-00-4
98-08-8

Compound

Benzene
Ethylhenzene
Toluene
Xylenes (total)

Surrogate Recoveries

4-Bromofluorobenzene
aaa-Trifluorotoluene

ug’kg

1000
1000
1000
3000

ug/kg % Limits

937 ©59-137
961 - 62-136
926 - 64-131
2810 L 66-140

Limits

66-141%

70-130%

Method: SW846 8021B




Method Blank Summary Page 1 of
Job Number: T2695

Account: DYNAMDGE Dynamac Corporation Environmental Serv.

Project: I&W Hot Oil

Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
GKKI122-MB  KK002379.D1 05/20/02 RM n/a n/a GKK122

The QC reported here applies to the following samples:

T2695-6, T2695-7

CAS No. Compound Result RL Units Q
71-43-2  Benzene ND 1.0 ug/l
100-41-4  Ethylbhenzene ND 1.0 ug/l
108-88-3 Toluene ND- 1.0 ug/l
1330-20-7 Xylenes (total) ND 3.0 ug/l
CAS No. Surrogate Recoveries Limits

460-00-4  4-Bromofluorobenzene 86% 63-123%

93-08-8 aaa-Trifluorotoluene 97% 70-130%

Method: SW846 8021B




Method Blank Summary Page of
Job Number: T2695

Account: DYNAMDGE Dynarnac Corporation Environmental Serv

Project: 1&W Hot Qil

Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
GKK125-MB  KK002446.D 50 05/23/02 RM n/a n/a GKK125

The QC reported here applies to the following samples:

T2695-2, T2695-3, T26954, T2695-5

CAS No. Compound Result RL Units Q
71-43-2 Benzene 50 ug/kg
100-41-4  Ethylbenzene 50 ug/kg
108-88-3  Toluene 50 ug/kg
1330-20-7 Xylenes (total) 150 ug/kg
CAS No. Surrogate Recoveries Limits

460-00-4  4-Bromofluorobenzene 88%. 66-141%

98-08-3 aaa-Trifluorotoluene 9% 70-130%

Method: SW3846 8021B




Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1
Job Number: T2695
Account: DYNAMDGE Dynamac Corporation Environmental Serv.
Project: I&W Hot Qil
Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batc‘h"
T2695-6MS KX002391.D1 05/20/02 RM n/a n/a GKX122 e
T2695-6MSD  KK002392.D1 05/20/02 RM n/a n/a GKXK122 .
T2695-6 KX002390.D 1 05/20/02 RM n/a n/a GKK122
The QC reported here applies to the following samples: Method: SW846 8021B
T2693-6, T2695-7

T2695-6 Spike MS MS MSD MSD Limits
CAS No. Compound ug/l Q ugn ug/l % ug/l % RPD Rec/RPD
71-43-2 Benzene ND 20 18.0 90 17.7 89 z 32-128/33
100-41-4  Ethylbenzene ND 20 18.5 93 18.2 91 2 41-133/37
108-88-3  Toluene ND 20 17.8 g9 17.5 88 z 37-129/36
1330-20-7 Xylenes (total) ND 60 53.8 90 52.5 88 ’ 46-128/25
CAS No.  Surrogate Recoveries MS Limits
460-00-4  4-Bromofluorobenzene 94% 63-123%
98-08-8 aaa-Trifluorotoluene 97%: 70-130%




Matrix Spike/Matrix Spike Duplicate Summary

Job Number: T2695

Page 1 of 1

Account: DYNAMDGE Dynamac Corporation Environmental Serv.

Project: 1&W Hot 0il

Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
T2698-18MS  KK002443.D 50 05/23/02 RM n/a n/a GKK125
T2698-18MSD  KK002449.D 50 05/23/02- RM n/a w/a GKK125
T2698-18 KK002447.D 50 05/23/02 RM n/a /a GKK125

The QC reported here applies to the following samples:

T2695-2, T2695-3, T2695-4, T2695-5

T2698-18  Spike

CAS No. Compound ug’kg Q uglkg
71-43-2 Benzene ND 1270
100-41-4  Ethylbenzene ND 1270
108-88-3  Toluene ND 1270
1330-20-7 Xylenes (total) ND 3310
CAS No. Surrogate Recoveries MS MSD

460-00-4  4-Bromofluorobenzene
98-08-8 aaa-Trifluorotoluene

MS MS
ugkg %
1150 91
11950 94
1130 89
3470 91
T2698-18

Method: SW846 8021B

MSD
ug/kg

= 1110
w1140
#1090
© 3330

Limits

66-141%
70-130%

MSD Limits

%  RPD Rec/RPD
87 4 42-146/30
90 . 4 40-140/34
8 4 55-125/25
87 4 46-137/35



Blank Spike Summary of 1
Job Number: T2695

Account: DYNAMDGE Dynamac Corporation Environmental Serv.

Project: I&W Hot Qil

Sample File ID DF Analyzed By Prep Date Analytical Batch
OP1027-BS A01780.D 1 05/28/02 SC 05/28/02 ’
The QC reported here applies to the following samples: Method: SW846 8270C
T2695-2A, T2695-3A

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits
95-48-7 2-Methylphenol 500 377 W3 26-125
- 3&4-Methylphenol 1000 759 a 20-151

87-86-5 Pentachlorophenol 500 429 4 10-144

95-95-4 2,4,5-Trichlorophenol 500 454 i 39-125

88-06-2 2,4,6-Trichlorophenol 500 436 w7 43-125

106-46-7  1,4-Dichlorobenzene 500 330 £ 10-125

121-14-2  2,4-Dinitrotoluene 500 461 142 21-140

118-74-1  Hexachlorobenzene 500 533 17 43-125

87-68-3 Hexachlorobutadiene 500 268 34 10-125

67-72-1 Hexachloroethane 500 308 A2 10-125

98-95-3 Nitrobenzene 500 466 Y3 26-125

110-86-1  Pyridine 500 240 33 10-125

CAS No. Surrogate Recoveries BSP Limits

367-12-4  2-Fluoropheno} 21-100%
4165-62-2 Phenol-d5 10-94%

118-79-6  2,4,6-Tribromephenol 10-123%
4165-60-0 Nitrobenzene-d5 35-114%
321-60-8  2-Fluorobiphenyl 43-116%.

1718-51-0 Terphenyl-d14 33-141%




Duplicate Summary
Job Number: T2695

Page 1 of 1

Account: DYNAMDGE Dynamac Corporation Environmental Serv

Project: 1&W Hot Oil

Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP1027-DUP A01786.D 1 05/28/02  SC 05/28/02 OP1027 EA327
T2695-2A AQ1782.D | 05/28/02  SC 05/28/02 OP1027 =  EA327

The QC reported here applies to the following samples:

T2695-2A, T2695-3A

CAS No.
95-48-7

87-86-5
95-85-4
88-06-2
106-46-7
121-14-2
118-74-1
87-68-3
67-72-1
98-95-3
110-86-1

CAS No.

367-12-4
4165-62-2
118-79-6
4165-60-0
321-60-8
1718-51-0

Compound

2-Methylphenol
3&4-Methylphenol
Pentachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
1,4-Dichlorobenzene
2,4-Dinitrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Nitrobenzene
Pyridine

Surrogate Recoveries

2-Fluorophenol
Pheno!-d5
2,4,6-Tribromophenol
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14

T2695-2A
ug/l Q

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DUP

37%
25%
71%
67%
2%
68%

bup

Method: SW846 8270C

ug/l Q RPD Limits

ND

ND

ND

ND

ND n 3
ND i :
ND 1 -39
ND e ©33
ND E 57
ND ne i 56
ND nro G 42
ND e P67
T2695-2A  Limits
51% G 21-100%
31% 2 10-94%
a7 10-123%
R = 35-114%

G2 - 43-116%
i 33141%



Leachate Blank Summary
Job Number: T2695

Page | of 1

Account: DYNAMDGE Dynamac Corporation Environmental Serv
Project; I&W Hot Oil

Sample File ID DF Analyzed By Prep Date
OP1027-LB AQ1781.D 1 05/28/02 sC 05/28/02

Prep Batch  Analytical Batch
OP1027 EA327

The QC reported here applies to the following samples:

T2695-2A, T2695-3A

CAS No. Compound

95-48-7 2-Methylphenol
3&4-Methylphenol
87-86-5  Pentachlorophenol
95-95-4 2,4,5-Trichlorophenol
88-06-2 2,4,6-Trichlorophenol
106-46-7  1,4-Dichlorobenzene
121-14-2  2,4-Dinitrotoluene
118-74-1  Hexachlorobenzene
87-68-3 Hexachlorobutadiene
67-72-1 Hexachloroethane
98-95-3 Nitrobenzene
110-86-1  Pyridine

CAS No. Surrogate Recoveries

367-12-4  2-Fluorophenol
4165-62-2 Phenol-dS

118-79-6  2,4,6-Tribromophenol
4165-60-0 Nitrobenzene-d3
321-60-8  2-Fluorobiphenyl
1718-51-0 Terphenyl-d14

49%
32%
81%
86%
91%
83%

RL Units Q

50 ug/l
50 ug/l
250 ug/l
50 ug/l
50 no/l
50 ug/l
50 ug/l
50 ug/l
50 ug/l
50 ug/l
50 ug/l
ug/l
Limits
21-100%
10-94%
10-123 %
35-114%
43-116%
33-141%

Method: SW846 8270C




| -

Matrix Spike/Matrix Spike Duplicate Summary Page of
Job Number: T2695
Account: DYNAMDGE Dynamac Corporation Environmental Serv
Project: I&W Hot Qil
Sample FileID DF Apalyzed By Prep Date Prep Batch  Amalytical Batch
OP1027-MS  A01784.D 1 05/28/02 SC 05/28/02 OP1027 EA327
QP1027-MSD  AQ1785.D | 05/28/02 SC 05/28/02 0oP1027 EA327
T2695-2A A01782.D | 05/28/02 SC 05/28/02 0P1027 EA327
The QC reported here applies to the following samples: Method: SW846 8270C
T2695-2A, T2695-3A
T2695-2A  Spike. MS MS MSD MSD Limits

CASNo. Compound ug/l Q ug/ ug/1 %o ug/l % RPD Rec/RPD
95-48-7 2-Methylphenol ND 500 353 10-126/30

3&4-Methylphenol ND 1000 655 10-149/44
87-86-5 Pentachlorophenol ND 500 488 10-181/44
95-95-4 2,4,5-Trichlorophenol ND 500 433 12-140/40
88-06-2 2,4,6-Trichlorophenol ND 500 392 11-139/38
106-46-7  1,4-Dichlorobenzene ND 500 278 10-125/58
121-14-2  2,4-Dinitrotoluene ND 500 433 11-125/39
118-74-1 Hexachlorobenzene ND 500 465 42-125/33
87-68-3 Hexachlorabutadiene ND 500 207 16-125/57
67-72-1 Hexachloroethane ND 500 267 10-125/56
98-95-3 Nitrobenzene ND 500 413 12-125/42
110-86-1  Pyridine ND 500 234 10-125/67
CAS No.  Surrogate Recoveries MS MSD T2695-2A  Limits
367-12-4  2-Fluorophenol 45% 46% i 51% 21-100%
4165-62-2 Phenol-dS 32% 31% 31% 10-94 %
118-79-6  2,4,6-Tribromophenol 91% 95% 94% . 10-123%
4165-60-0 Nitrobenzene-d5 86% 89% " 91% 0 35-114%
321-60-8  2-Fluorobiphenyl 90% 92% 92%  43-116%
1718-51-0 Terphenyl-di4 73% 70% 93 % 33-141%




Blank Spike Summary Page of
Job Number: T2695

Account: DYNAMDGE Dynamac Corporation Environmental Serv |

Project: I&W Hot Oil

Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP1028-BS F0049264.D .20 05/29/02  BC 05/28/02 OP1028 VF451

The QC reported here applies to the following samples: Method: SW846 8260B

T2695-2A, T2695-3A

Spike  BSP BSP

CAS No. Compound ug/l ug/ %o Limnits
71-43-2 Benzene 500 504 1% 74-138
108-90-7  Chlorobenzene 500 463 72-131
67-66-3 Chloroform 500 481 66-133
56-23-5 Carbon tetrachlonde 500 496 i 58-141
75-35-4  1,1-Dickluroethylene 500 526 © 60-143
107-06-2  1,2-Dichloroethane . 500 446 64-129
78-93-3 Methyl ethyl ketone 2500 2040 50-151
127-18-4  Tetrachloroethylene 500 497 75-126
79-01-6 Trichloroethylene 500 487 72-128
75-01-4 Vinyl chloride 500 828 2 61-125
CAS No.  Surrogate Recoveries BSP Limits

86-118%
80-120%
88-110%
86-115%

1868-53-7 Dibromofluoromethane
17060-07-0 1,2-Dichloroethane-D4
2037-26-5 Toluene-D8

460-00-4  4-Bromofluorobenzene

(a) Outside control limits but not detected in the samples.




Leachate Blank Summary Page of
Job Number: T2695

Account: DYNAMDGE Dynamac Corporation Environmental Serv.

Project: [&W Hot Qil

Sample File ID DF By Prep Date Prep Batch  Analytical Batch
OP1028-MB  F0049265.D 20 BC 05/28/02 OP1028 VF451

The QC reported here applies to the following samples: Method: SW846 8260B

T2695-2A, T2695-3A

CAS No.

71-43-2
108-50-7
67-66-3
56-23-5
75-35-4
107-06-2
78-93-3
127-18-4
79-01-6
75-01-4

CAS No.

1868-53-7
17060-07-0
2037-26-5

460-00-4

Compound

Benzene
Chiorobenzene
Chloroform

Carbon tetrachloride
1,1-Dichinroethylene
1,2-Dichloroethane
Methyl ethyl ketone
Tetrachloroethylene
Trichloroethylene
Vinyl chloride

Surrogate Recoveries

Dibromofluoromethane
1,2-Dichloroethane-D4
Toluene-D§

4-Bromofluorobenzene

RL Units Q

160 ug/l
100 ug/l
100 ug/l
100 ug/l
100 ug/l
100 ug/l
200 ug/l
100 ug/l
100 ug/l
100 ug/l

Amits

86-1 8%
80-1 0%
88-1 0%
86-1 5%



Matrix Spike/Matrix Spike Duplicate Summary Page ofl
Job Number: T2695 *: ’
Account: DYNAMDGE Dynamac Corporation Environmental Serv.

Project: I1&W Hot Oil

Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
T2695-3AMS  F0049312.D 20 05/30/02  BC n/a n/a VF451
T2695-3AMSD F0049313.D 20 05/30/02 BC n/a n/a VF451
|T2695-3A F0049311.D 20 05/30/02  BC 05/28/02 OP1028 VF451

The QC reported here applies to the following samples: Method: SW846 8260B

T2695-2A, T2695-3A

T2695-3A Spike MS MS MSD MSD Limits

CASNo. Compound ug/l Q ugi ug/l % ug/1 % Rec/RPD
71-43-2 Benzene 194 500 729 713 104 47-141/16
108-90-7  Chlorobenzene ND 500 504 487 97 66-131/15
67-66-3  Chloroform ND 500 517 503 101 38-148/18
56-23-5  Carbon tetrachloride ND 500 561 543 109 26-145/25
75-354 1,1-Dichloroethylene ND 500 545 549 110 20-161721
107-06-2  1,2-Dichloroethane ND 500 494 488 98" 37-158/15
78-93-3  Methyl ethyl ketone ND 2500 2470 2540 102 12-178/18
127-184  Tetrachloroethylene ND © 500 559 526 105 20-133/15
79-01-6 Trichloroethylene ND 500 540 531 106 40-152/18
75-014  Vinyl chloride ND 500 508 539 108 16-148/51
CAS No.  Surrogate Recoveries MS MSD T2695-3A  Limits

1868-53-7 Dibromofluoromethane 103% 86-118%

17060-07-0 1,2-Dichloroethane-D4 101% 80-120%

2037-26-5 Toluene-D8 99 % 88-110%

460-00-4  4-Bromofluorobenzene 96% 86-115%




l BLANK RESULTS SUMMARY
Part 2 - Method Blanks
l Login Number: T2695
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
; Project: DYNAMDGES3S - I&W Hot 0il
QC Batch ID: MP948 : Methods: SW846 6010B
l Matrix Type: SOLID Units: mg/kg
Prep Date: 05/17/02
1 o
Metal RL iDL raw final
Aluminum 10 .4
I Antimony 0.50 .07
Arsenic 1.0 .06 0.085%5 <i.0
Barium 0.50 .01 0.029 <°- 59‘.->‘:-=
I Beryllium .50 .02 R
Boron 25 .2
l Cadmium 0.50 .02 0.023 <6.50
Calcium 50 .45
Chromium 1.5' .05 0.047 <1.5
l Cobalt 0.50 025
Copper 1.0 .05
I Iron 15 .7
Leagd 0.50 .07 0.049
l Lithium 0.50 .02
Magnesium 50 .2
Manganese 1.5 015
I Molybdenum 1.0 .05 )
Nickel 2.0 . 065
l Potassium S50 .45
Selenium 0.50 085S -0.050 <0.50
l Silicon 60 .35
Silver 1.0 .03 -0.0090 <1.0
Sodium 50 .4
I Strontium 0.50 .005
Thallium 0.50 .1
I Titanium 0.50 .02
Uranium 5.3 .22
Vanadium 0.50 . 025
l Zinc 1.0 .025
Associated samples MP948: T2695-1, T2695-2, T2695-3, T2695-4, T2695-5S
I Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
l Page 1



MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY

Login Number: T2695
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
f Project: DYNAMDGES35 - I&W Hot 0il

QC Batch ID: MP948 Methods: SwW846 6010B
Matrix Type: SOLID Units: mg/kg

Prep Date: 05/17/03 "08/17/02

T2652-1 QcC T2652-1 Spikelot Qc
Metal Original DUP RPD Limits Original MS MPTS1 % Rec Limits

Aluminum
Antimony
Arsenic 6.4 6.4 . 75-125

Barium 269 285 269 318 51.2 75-125

Beryllium

Boron
‘Cadmium 0.57 0.55 0.57 47.0 51.2 9076 = 75-125

Calcium

Chromium 11.0 12.8 11.0 57.8 51.2 91.3 o 75-125

Cobalt
Copper

Iron

Lead 78.2 65.9 78.2 114 51.2 899N (b) 75-125

Lithium

Magnesium

Manganese

Molybdenum

Nickel
Potassium
Selenium 0.51 0.75 38.1 (a) 0-20 6.51 44.8 51.2 86.4 75-125
Silicon '

Silver 0.0 0.0 NC ©0-20 0.0 18.8 20.5 91.7 75-125
Sodium

Strontium

Thallium

Titanium

Uranium

Vanadium

Zinc

Associated samples MP948: T2635-1, T2695-2, T26§5~3, T2695-4, T2695-5

Results < IDL are shown as zero for calculation purposes

(*) Outside of QC limits

(N) Matrix Spike Rec. outside of QC limits

(anr) Analyte not requested

{a) RPD acceptable due to low duplicate and sample concentrations.
(b) Post-spike recovery for Pb(T2652-1):90.8%

Page 1




MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY

Login Number: T2695
Account: DYNAMDGE - Dynamac Corporation Eavironmental Serv.
Project: DYNAMDGES35 - I&W Hot Oil

QC Batch ID: MP948 Methods: SwW846 6010B

Matrix Type: SOLID Units: mg/kg :

Prep Date: ¥05/17/02 05/17/02
T2652-1 Spikelot Qc T2658-1 Qc

Metal Ooriginal MsD MPTS1 % Rec Limits Original DUP RPD Limits

Aluminum

Antimony

Arsenic 6.4 S4.5 51.2 53.9 75-125 2.0 5.2 _38.9!(3) 0-20

Barium 269 330 51.2 i

75-125  62.4 4.8 ﬁﬁz;skfé} 0-20
Beryllium S

Boron

Cadmium 0.57 47.3 51.2 '91.é 75-125 0.047 0.0 200.0ib) 0-20
Calcium

Chromium 11.0 59.2 51.2 " 94.1 75-125 6.4 8.4 27.0*(a) 0-20
Cobait

Copper

Iron

Lead 78.2 123 51.2 "lgf ©75-125 7.7 9.7 ;zjﬁo'(ﬁf 0-20
Lithium

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium 0.51 44.2 51.2 85.3 75-125 0.50 1.2 82.4*(a) 0-20
Silicon

Silver 0.0 18.7 20.5 91.2 75-12% 0.0 0.0 NC 0-20
Sodium

Strontium

Thallium

Titanium

Uranium

Vanadium

Zinec

Associated samples MP948: T2695-1, T2695-2, T2695-3, T2695-4, T2695-5

Results < IDL are shown as zero for calculation purposes

(*) Outside of QC limits

(N) Matrix Spike Rec. outside of QC limits

(anr) Analyte not requested

(a) High RPD due to possible sample nonhomogeneity.
(b) RPD acceptable due to low duplicate and sample concentrations.

Page 2



QC Batch ID:
Matrix Type:

Prep Date:

MP94
SOLI

8
D

MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY

Login Number: T2695
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
Project: DYNAMDGES3S - I&W Hot 0Oil

05/17/02

Methods:

SW846 60108
Units: mg/kg

1 05/17/02

Metal

T2

€58-1

Original Ms

Spikelot
MPTS1

% Rec

Qc
Limits

T2658-1
Original MsD

Spikelot
MPTS1

QC

% Rec Limits

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Thallium
Titanium
Uranium
Vanadium

2inc

62.

0.

6.

.50

047 56.1

4 61.2

.7 66.9

48.2

56.2

56.2

56.2

56.2

56.2

22.5

92.

39,

97.

84.

92.

6.

& -

9

6

75-125

S30.6N(a) 75-125

8 % 75-125

 75-125

Y05. 4 75-125

75-125

75-125

62.4 75.5

0.047 56.6

59.5

0.50 49.3

0.0

Associated samples MP948: T2695-1, T2695-2, T2695-3, T2695-4, T2695-5

Results < IDL are shown as zero for calculation purposes
(*} Outside of QC limits

(N) Matrix Spike Rec. outside of QC limits

(anr) Analyte not requested
(a) Post-spike recovery for Ba(T2658-1):99.8%

~ Page 3

21.0

55.6 '96.0 I 75-125

S5.6  23.6M(a) 75-125

55.6 101.7 % 75-125

55.6 100,475 75-12%

55.6  33.2:-°" 75-125

55.6 87.8 75-125

22.2 94.4 75-125

L




SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY

Login Number: T2695
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.

t Project: DYNAMDGES35 -

QC Batch ID: MP948
Matrix Type: SOLID

I&W Hot Oil

Methods:
Units: mg/kg

SW846 6010B

Prep Date:

05/17/02

BSP
Result

Spikelot QC

Metal MPTS1 % Rec Limits

Aluminum
Antimony
Arsenic 53.2 S0 - 80-120

Barium 52.8 50 " 80-120

Beryllium

Boron

Cadmium 53.2 50 ‘ldél4 80-120
Calcium

Chromium 52.2 50 ~104.4 . 80-120
Cobalt

Copper

Iron

Lead 50.3 50 s 80-120
Lithium

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium 46.6 S0 93.2 B0-120
Silicon

Silver 19.9 20 99.5 80-120

Sodium

Strontium

Thallium

Titanium

Uranium

vanadium

Zinc

Associated samples MP948: T2695-1, T2695-2, T2695-3, T2695-4, T2695-5
Results < IDL are shown as zero for calculation purposes

(*) OQutside of QC limits
(anr) Analyte not requested

Page 1



SERIAL DILUTION RESULTS SUMMARY

Login Number: T2695

Account: DYNAMDGE - Dynamac Corporation Environmental Serv.

¢ Project: DYNAMDGE535 - I&W Hot 0il

QC Batch ID: MP948 Methods: SW846 6010B

Matrix Type: SOLID Units: ug/l

Prep Date: 05/17/02 £05£17/02

T2652-1 Qc T2658-1 Qc
Metal Original SDL 1:5 RPD Limits Original SDL 1:5 RPD Limits

Aluminum
Antimony
Arsenic 125 135 35.5 40.6
Barium 5280 6010 1110 1250

Beryllium

Boron
Cadmium 11.2 14.2 1ié;sr(b) 0-10 0.840 0.00
Calcium

Chromium 215 243 512;6-(3) 0-10 114 122

Cobalt

Copper

Iron

Lead 1530 1770 {15.6'(a) 0-10 137 152

Lithium
Magnesium
Manganese

Molybdenum

Nickel

Potassium

Selenium 10.0 13.1 30.8 {(b) 0-10 8.93 ¢.00 100.0(b) 0-10

Silicon

Silver 0.00 0.00 NC 0-10 0.00 0.00 ‘NG 0-10

Sodium

Strontium

Thallium

Titanium

Uranium

Vanadium

Zinc

Associated samples MP948: T2695-1, T2695-2, T2695-3, T2695-4, T2695-5
Results < IDL are shown as zero for calculation purposes

(*) Outside of QC limits

(anr) Analyte not requested
{a} Serial dilution indicates possible matrix interference.

(b) Percent difference acceptable due to low initial sample concentration (< 50 times IDL).

0-10

Page 1
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BLANK RESULTS SUMMARY
Part 2 - Method Blanks

Login Number: T2695
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
: Project: DYNAMDGES3S - I&W Hot 04l

QC Batch ID: MP$67

Methods: swg46 7471A
Matrix Type: SOLID

Units: mg/kg

Prep Date: +05/29/02
MB

Metal RL IDL raw final

Mercury 0.067 .01 0.028 <0.067

Associated samples MP967: T2695-1, T2695-2, T2695-3, T2695-4

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits

(anr) Analyte not requested

Page 1



MATRIX SPIXKE AND DUPLICATE RESULTS SUMMARY

Login Number: T2695

Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
f Project: DYNAMDGES3S - I&W Hot Oil
QC Batch ID: MP967 ’ Methods: SWg46 7471A
Matrix Type: SOLID Units: mg/kg
prep Date: 05/29/02 05/29/02
T2670-4 QC T2670-4 Spikelot QC
Metal Original DUP RPD Limits Original Ms HGTXWS1 % Rec Limits
Mercury 0.039 0.040 2.5 0-20 0.039 2.1 2 105.3 .7 75-125

Associated samples MP967: T2695-1, T2695-2, T2695-3, T2695-4

Results < IDL are shown as zero for calculation purposes

(*) Outside of QC limits

(N) Matrix Spike Rec. outside of QC limits

{anx) Analyte not requested

Page 1




MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY

Login Number: T269S
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
% Project: DYNAMDGES3S - I&W Hot 0il

QC Batch ID: MP967 Methods: SW846 7471A
Matrix Type: SOLID Units: mg/kg
Prep Date: 05/29/02
T2670-4 Spikelot QC
Metal Original MSD HGTXWS1 % Rec Limits
Mercury 0.039 2.1 2 10523 0 75-125

Associated samples MP967: T2695-1, T2695-2, T2695-3, T2695-4

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits

(N) Matrix Spike Rec. outside of QC limits

(anr) Analyte not requested

Page 2



SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY

Login Number: T2695
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
; Project: DYNAMDGES3S - I&W Hot 0il

QC Batch ID: MP967 Methods: SW846 7471A
Matrix Type: SOLID Units: mg/kg
Prep Date: “05/29/02
BSP Spikelot Qc
Metal Result HGTXWS1 % Rec Limits
Mercury 1.7 1.7 “102.0-. 80-120

Associated samples MP967: T2695-1, T2695-2, T2695-3, T2695-4

Results < IDL are shown as zero for calculaticn purposes
(*) Outside of QC limits
(anr) Analyte not requested

Page 1




BLANK RESULTS SUMMARY
Part 2 - Method Blanks

Login Number: T2695
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.

: Project: DYNAMDGES3S - I&W Hot 0Oil
QC Batch ID: MP9és8 Methods: SWB846 7471A
Matrix Type: SOLID Units: mg/kg
Prep Date: $05/29/02
MB
Metal RL IDL raw final
Mercury 0.067 .01 0.025 <0067

Associated samples MP968: T2695-S

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr} Analyte not requested

Page 1



MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY

Login Number: T269S
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
: Project: DYNAMDGES3S - I&W Hot 0il

QC Batch ID: MP968 Methods: SW846 7471A

Matrix Type: SOLID Units: mg/kg

Prep Date: .05/29/02 05/29/02
T2677-20 QC T2677-20 Spikelot QC

Metal Original DUP RPD Limits Original MS HGTXWS1 ¢t Rec Limits

Mercury 0.0 0.0 'Ne. v 0-20 0.0 2.2 2.1 103.1 75-125

Associated samples MP968: T2695-5

Results < IDL are shown as zero for calculation purposes
(*} Outside of QC limits

(N) Matrix Spike Rec. outside of QC limits

(anr) Analyte not requested

Page 1
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY

Login Number: T2695
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
Project: DYNAMDGES3S - Is&W Hot Oil

QC Batch ID: MP9é8 Methods: SW846 7471A
Matrix Type: SOLID Units: mg/kg
Prep Date: 05/29/02
T2677-20 Spikelot Qc
Metal Original MSD HGTXWS1 ¥ Rec Limits
Mercury 0.0 2.2 2.1 104.8 75-125

Associated samples MP968: T2695-5

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits

(N) Matrix Spike Rec. outside of QC limits

(anr) Analyte not requested

Page 2
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY

Login Number: T2695
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
4 Project: DYNAMDGES3S - I&W Hot Oil

QC Batch ID: MP3968 Methods: SW846 7471A
Matrix Type: SOLID Units: mg/kg
Prep Date: ©05/29/62
BSP Spikelot QC
Metal Result HGTXWS1 % Rec Limits
Mercury 1.8 1.7 ‘108.0 80-120

Associated samples MP968: T2695-5

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
{anr) Analyte not requested

Page 1




b

QC Batch ID: MP972

Account:

BLANK RESULTS SUMMARY
Part 2 - Method Blanks

Login Number: T2695
DYNAMDGE - Dynamac Corporation Environmental Serv.
Project: DYNAMDGES3S - I[&W Hot Oil

Methods: SwW846 6€010B

Matrix Type: LEACHATE Units: mg/l

Prep Date: 05/23/02
MB

Metal RL IDL raw final

Aluminum 2.0 .08

Antimony 0.10 .014

Arsenic 0.10 .012 0.0036 <0.10

Barium 0.10 .002 0.015

Beryllium 0.10 -004

Boron 5.0 .04

Cadmium 0.040 004 0.000060 <0.040

Calcium 10 .03

Chromium 0.16 .01 -0.0051 <0.10

Cobalt 0.10 .005 ‘

Copper 0.20 .01

Iron 3.0 .14

Lead 0.10 0ls 0.012

Lithium 0.10 .004

Magnesium 10 .04

Manganese 0.30 .003

Molybdenum 0.20 .01

Nickel 0.40 .013

Potassium 10 .09

Selenium g.10 017 -0.000050<0.10

Silicon 12 .07

Silver 0.050 .006 -0.0088 <0.050

Sodium 10 .08

Strontium 0.10 .001

Thallium Q.10 .02

Titanium 0.10 .004

Vanadium 0.10 .005

2Zinc 0.20 .00s

Agsociated samples MP972: T2695-2A, T2695-3A

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested

Page 1



MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY

Login Number: T2695
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
f Project: DYNAMDGES3S - IgW Hot 0il '

QC Batch ID: MP972 ’ Methods: SW846 6010B
Matrix Type: LEACHATE Units: mg/l

Prep Date: 505/23/02 “'95/23/02

T2695-2A QC T2695-2A Spikelot
Metal Original DUP RPD Limits Original MS MPTTC1 ¥ Rec

QC
Limits

Aluminum

Antimony
Arsenic 0.30 0.46 “42.1+(a) 0-20 0.30 4.5 5.0

Barium 0.36 0.25

Beryllium

Boron
Cadmium 0.0 0.0 f&é "o 0-20 0.0 0.33 0.40 555.5
Calcium

Chromium 0.0 0.0 NC : 0-20 Q.0 Q.32 0.490 80.0
Cobalt

Copper

Iron

Lead 0.0 0.029  200.0(b} 0-20 0.0 4.1 5.0

Lithium

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium 0.0 0.0 NC 0-20 0.0 0.83 1.0 83.0
Silicon

Silver 0.0 0.0 NC 0-20 0.0 0.32 0.40 80.0
Sodium

Strontium

Thallium

Titanium

Vanadium

Zinc

Associated samples MP972: T2695-2A, T2635-3A

Results < IDL are shown as zero for calculation purposes

(*) Qutside of QC limits

(N) Matrix Spike Rec. outside of QC limits

(anr) Analyte not requested

(a) High RPD due to possible sample nonhomogeneity. Actual extraction duplicate.
(b) RPD acceptable due to low duplicate and sample concentrations.

(c) Spike recovery indicates possible matrix interference. Post-spike recovery for Ba(T2695-2A)

75-125

75-125

75-125

75-125

75-125

75-125

75-125

Page 1
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY

Login Number: T2695

Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
: Project: DYNAMDGES315 - I&W Hot 0Oil

QC Batch ID: MP972
Matrix Type: LEACHATE

Prep Date:

05/23/02

Methods: SW846 6£010B
Units: mg/l

T2695-2A Spikelot
Metal Original MsSD MPTTC1

QC
% Rec Limits

Aluminum

Antimony

Arsenic 0.30 4.4 5.0
Barium 0.36 0.62 0.40
Beryllium

Boron

Cadmium g.0 .33 Q.40
Calcium

Chromium 0.0 0.32 0.40
Cobalt

Copper

Iron

Lead 0.0 4.1 5.0
Lithium

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium 0.0 0.80 1.0
Silicon

Silver 0.0 0.31 0.40
Sodium

Strontium

Thallium

Titanium

Vanadium

Zinc

"83.0 - 75-125

Gsidk(a) 75-125

82.5 - 75-125

80.0 75-125

8220 75-125

80.0 75-125

77.5 75-125

Associated samples MP972: T2695-2A, T2695-3A

Results < IDL are shown as zero for calculation purposes

(*) outside of QC limits

(N} Matrix Spike Rec. outside of QC limits

{anr) Analyte not requested

(a) spike recovery indicates possible matrix interference. Post-spike recovery for Ba(T2695-2A)

:98.3%

Page 2




SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY

Login Number: T2695

Account: DYNAMDGE - Dynamac Corporation Environmental Serv.

QC Batch ID: MP972
Matrix Type: LEACHATE

Prep Date:

Project:

105723702

DYNAMDGES31S5 - I&W

Hot 0Oil

Methods: SW846 6010B
Units: mg/1

BSP
Metal Result

Spikelot
MPTTC1 % Rec

oc
Limits

Aluminum

Antimony

Arsenic 5.1
Barium 0.41
Beryllium

Boron

Cadmium 0.41
Calcium

Chromium 0.3;
Cobalt

Copper

Iron

Lead 5.1
Lithium

Magnesium

Manganese
Molybdenum

Nickel

Potassium

Selenium 0.99
Silicon

Silver 0.39
Sodium

Strontium

Thallium

Titanium

vanadium

Z2inc

0.40  '102.5 %

80-120

© 80-120

80-120

80-120

* 80-120

1.0 99.0 80-120

0.40 97.5 80-120

Associated samples MP972: T2695-2A, T2695-3A

Results < IDL are shown as zero for calculation purposes

(*) Outside of QC limits

(anr) Analyte not requested

Page 1
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY

Login Number: T269S
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
; Project: DYNAMDGES35 - I&W Hot Oil

QC Batch ID: MP980 Methods: SW846 7470A

Matrix Type: LEACHATE Units: mg/1

Prep Date: 05/25/02 .05/29/02
T2695-2A Qc T2695-2A Spikelot Qc

Metal Original DUP RPD Limits  Original Ms HGTXWS1 & Rec Limits

Mercury 0.0011 0.0023 70.6{a) 0-20 0.0011  0.095 0.10 “93790 7 75-125

Associated samples MP980: T2695-2A, T2695-3A

Results < IDL are shown as zero for calculation purposes

(*) Outside of QC limits

(N) Matrix Spike Rec. outside of QC limits

(anr) Analyte not requested

(a) RPD acceptable due to low duplicate and sample concentrations.

Page 1



MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY

Login Number: T2695

Account: DYNAMDGE - Dynamac Corporation Environmental Serv.

; Project: DYNAMDGES3S - I&W Hot 0il

QC Batch ID: MP980 Methods: SWB46 7470A
Matrix Type: LEACHATE Units: mg/1
Prep Date: - 05/29/02
T2695-2A Spikelot Qc
Metal Original MSD HGTXWS1 & Rec Limits
Mercury 0.0011  0.094 0.10 92,9 .7 75-125

Associated samples MP980: T2695-2A, T2695-3A

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits

(N) Matrix Spike Rec. outside of QC limits

(anr) Analyte not requested

Page 2
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY

Login Number: T2695
Account: DYNAMDGE - Dynamac Corporation Environmental Serv.
i Project: DYNAMDGES3S - I&W Hot Qil

QC Batch ID: MP980 Methods: SW846 7470A
Matrix Type: LEACHATE Units: mg/l
pPrep Date: 05/29/02
BSP Spikelot Qc
Metal Result HGTXWS1 % Rec Limits
Mercury 0.095 0.10 95,0+ /.7 80-120

Associated samples MP980: T2695-2A, T2695-3A

Results « IDL are shown as zero for calculation purposes
(*) Outside of QC limits
{anr) Analyte not requested

Page 1
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SPEEDIE
AND ASSOCIATES

GEOTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS
333t E. WOOD STREET * PHOENIX, ARIZONA 85040

LABORATORY REPORT

Physical Properties of Soils and Aggregates

Client: Dynamac Corporation Project No. 020542LA
ATTN: Bryan Frey Lab No. 121645
20440 Century Bivd., # 100 Field No. N/A
Germantown, Maryland 20874 Report Date: 05-21-02
Project:  |&W Hot Qil Service South
Location: Southeastern New Mexico
Material: Reddish Silty Sand Sampled By:  Client : Date 05-14-02
Source:  Native Submitted By: Fed Ex Date 05-16-02
Supplier: N/A Authorized By: Client Date 05-16-02
Sample Location: IW2-GT-1
SIEVE ANALYSIS - ASTM C136 ADDITIONAL TESTING
Sieve Cumulative | Specification PHYSICAL PROPERTIES TEST SPECIFICATION
Size % Passing Limits RESULTS LIMITS
6" 100 LIQUID & PLASTIC PROPERTIES; ASTM D4318
3 100 Liquid Limit N/A
21/2° 100 Plastic Limit Non-Plastic
2" 100 Plasticity Index Non-Plastic
11720 100
1" 100
3/4" 100 MOISTURE CONTENT; ASTM D2216 1.5%
1/2° 99
3/8" 98
1/4" 96 SOIL CLASSIFICATION; ASTM D2487 SM
#4 96
#8 94
#10 94
#16 93
#30 93
#40 92
#50 89
#100 43
#200 19.0
Comments: Laboratory test results reported herain apply oniy to the specific sample on which the test was run. The
above services and report were performed pursuant to the terms and conditions of the agreement o
. proposal, if any, between SA and client. SA wamants that this work was performed under the
Copies to: Addressee (1) appropriate standard of care, including the skill and judgement that is reasonably expected from

similarly situated professionals. No other wamanty, guaranty, or representation, either express or

implied is included or intended.

Reviewed by __gﬁu
Laboratory ager

-

A .




SPEEDIE
AND ASSOCIATES

GEOTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS
333t E. WOOD STREET » PHOENIX, ARIZONA 85040

LABORATORY REPORT

Physical Properties of Soils and Aggregates

Client: Dynamac Corporation Project No. 020542LA
ATTN: Bryan Frey _ Lab No. 121646
20440 Century Bivd., # 100 Field No. N/A
Germantown, Maryland 20874 Report Date: 05-22-02
Project:  1&W Hot Oil Service South
Location: Southeastern New Mexico
Material:  Light Brown Silty Sand Sampled By:  Client Date 05-14-02
Source:  Native Submitted By: Fed Ex Date 05-16-02
Supplier:  N/A Authorized By: Client Date 05-16-02
Sample Location: IW2-GT-2
SIEVE ANALYSIS - ASTM C136 ADDITIONAL TESTING
Sieve Cumulative | Specification PHYSICAL PROPERTIES TEST SPECIFICATION
Size % Passing Limits RESULTS LIMITS
6" 100 LIQUID & PLASTIC PROPERTIES; ASTM D4318
3" 100 Liquid Limit N/A
21/2" 100 Plastic Limit Non-Plastic
2" 100 Plasticity Index Non-Plastic
11/2" 100
1" 100
3/4" 100 MOISTURE CONTENT; ASTM D2216 1.6%
12" 100
3/8” 98
1/4" 95 SOIL CLASSIFICATION; ASTM D2487 SM
#4 93
#8 91
#10 S0
#16 83
#30 88
#40 87
#50 82
#100 41
#200 19.3
Comments: Laboratory test results reportad herein apply only to the specific sample on which the test was run. The
above services and raport wers performed pursuant to the terms and conditions of the agreement or
. proposal, if any, between SA and client. SA wamants that this work was performed under the
Copies to: Addressee (1)

appropriate standard of care, including the skifl and judgement that is reasonably expected from
similarly situated professionals. No other wamanty, guaranty, or representation, either express or

Implied i3 included or intended.

Reviewed by __%
Laboratory Manager




SPEEDIE
AND ASSOCIATES

GEOTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS
3331 E. WOOD STREET = PHOENIX, ARIZONA 85040

LABORATORY REPORT

Physical Properties of Soils and Aggregates

Client: Dynamac Corporation Project No. 020542LA

ATTN: Bryan Frey Lab No. 121647
20440 Century Bivd., # 100 Field No. ' N/A
Germantown, Maryland 20874 Report Date: 05-22-02

Project:  1&W Hot Oil Service South

Location: Southeastern New Mexico

Material:  Light Reddish Siity Sand Sampled By:  Client Date 05-14-02
Source:  Native Submitted By: Fed Ex Date 05-16-02
Supplier: N/A Authorized By: Client Date _ 05-16-02
Sample Location: IW-GT-3
SIEVE ANALYSIS - ASTM C136 - ADDITIONAL TESTING
Sieve Cumulative | Specification PHYSICAL PROPERTIES TEST SPECIFICATION
Size % Passing Limits RESULTS LIMITS
6" 100 LIQUID & PLASTIC PROPERTIES; ASTM D4318
3" 100 Liquid Limit N/A
21/2" 100 Plastic Limit Non-Plastic
ra 100 Plasticity Index Non-Plastic
112" 100
1" 100
3/4" 100 MOISTURE CONTENT,; ASTM D2216 0.9%
1/2" 100
3/8" 100
1/4" 100 SOIL CLASSIFICATION; ASTM D2487 SM
# 99
#8 99
#10 99
#16 99
#30 98
#40 98 )
#50 93
#100 41
#200 12.9
Comments: Laboratory test results reported harein apply only to the specific sample on which the test was run. The

above services and report were performed pursuant to the terms and conditions of the agreement or
. proposal, if any, between SA and client. SA wamants that this work was performed under the
Copies to: Addressee (1) appropriate standard of care, including the skill and judgement that is reasonably expected from
similarty situated professionals. No other warmanty, guaranty, or representation, either express or

implied is included or intanded.

Reviewed by _3@&.,
Laboratory Manag




SPEEDIE
AND ASSOCIATES

GEOTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS
3331 E. WOOD STREET * PHOENIX, ARIZONA 85040

LABORATORY REPORT

Physical Properties of Soils and Aggregates

Client: Dynamac Corporation Project No. 020542LA
ATTN: Bryan Frey Lab No. 121648
20440 Century Blvd., # 100 Field No. N/A
Germantown, Maryland 20874 Report Date: 05-22-02
Project: 1&W Hot Oil Service South
Location: Southeastern New Mexico
Material:  Light Reddish Silty Sand Sampled By:  Client Date 05-14-02
Source:  Native Submitted By: Fed Ex Date 05-16-02
Supplier: N/A Authorized By: Client Date 05-16-02
Sample Location: IW-GT-4
SIEVE ANALYSIS - ASTM C136 ADDITIONAL TESTING
Sieve Cumulative | Specification PHYSICAL PROPERTIES TEST SPECIFICATION
Size % Passing Limits RESULTS LIMITS
6" 100 LIQUID & PLASTIC PROPERTIES; ASTM D4318
3" 100 Liquid Limit N/A
21/2" 100 Plastic Limit Non-Plastic
2" 100 Plasticity Index Non-Plastic
11/2" 100
1" 100
3/4” 100 MOISTURE CONTENT; ASTM D2216 1.4%
1/2" 100
/8" 100
14" 100 SOIL CLASSIFICATION; ASTM D2487 SM
#4 100
#8 100
#10 100
#16 99
#30 99
#40 99
#50 93
#100 44
#200 17.7
Comments: Laboratory test results reported herain apply only to the specific sample on which the test was run. The
above services and report were performed pursuant to the terms and conditions of the agreement of
. proposal, if any, between SA and client. SA warrants that this work was performed under the
Copies to: Addressee (1)

appropriate standard of care, including the skill and judgement that is reasonably expected from
similady situated professionals. No other warranty, guaranty, or representation, either express of
implied is included or intended.

Revewsdby =208
Laboratory ger




l Lithium
_ e

QC Batch ID:
Matrix Type:

Prep Date:

Account:

MP972
LEACHATE

SERIAL DILUTION RESULTS SUMMARY

Login Number: T2695

DYNAMDGE - Dynamac Corporation Environmental Serv.
Project: DYNAMDGES35 - I&W Hot 0il

05/23/02

Methods: SW846 6010B
Units: ug/1

Metal

T2695-2A

Original SDL 10:10RPD

QC
Limits

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chrom:ium
Cobalt
Copper
Iron

Lead

Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Thallium
Titanium
Vanadium

Zinc

304 83.4

365 74.9

72.5 {(a)

79.5*{b)

NC

NC

NC

NC

NC

0-10

0-10

Associated samples MP9S72: T2695-2A, T2695-3A

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested

(@) Percent difference acceptable due to low initial sample

(b) Serial dilution indicates possible matrix interference.

concentration (< 50 times IDL).

Page 1



BLANK RESULTS SUMMARY
Part 2 - Method Blanks

Login Number: T2695

Account: DYNAMDGE - Dymamac Corporation Environmental Serv.

3 Project: DYNAMDGES3S - I&W

QC Batch ID: MPS80

Hot 0il

Methods: SW846 7470A

Matrix Type: LEACHATE Units: mg/l
Prep Date: :05/29/02
MB
Metal RL IDL raw final
Mézcury 0.0020  .0006 0.0010 "<0.0020

Associated samples MP980: T2695-2A, T2695-3A

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested

Page 1
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RISK MANAGEMENT CRITERIA FOR METALS
AT BLM MINING SITES

Karl L. Ford, Ph.D.
National Applied Resource Sciences Center, Denver, CO

INTRODUCTION

Mining activities have influenced the environment
of Public Lands throughout the West. Tailings from
ore mills have contributed large amounts of heavy
metals into air, water, stream sediments, and soils.
Uncontrolled migration of metal-laden mine tail-
ings via dust entrainment and erosion continues to
present potentially adverse risks to human health
and wildlife. Recreational demands are increasing
on areas where acute and prolonged exposure to
relatively high metal concentrations in soils, sedi-
ments, and surface waters is occurring. In some
locations, avian and aquatic kills have been re-
ported.

To address these issues, BLM has developed ac-
ceptable multimedia criteria for the chemicals of
concern (heavy metals) as they relate to recreational
use and wildlife habitat on BLM lands. The pri-
mary objective of this report is to establish risk
management criteria (RMC) for human health and
wildlife. Risk management criteria provide numeri-
cal action levels for metals in environmental me-
dia. RMC are designed (1) to assist land managers
in making natural resource decisions and (2) to
support ecosystem management. Ecosystem man-
agement is defined as the skillful use of ecological,
economic, social, and managerial principles in man-
aging ecosystems to produce, restore, or sustain
ecosystem integrity and desired conditions, uses,
products, or values and services over the long term.

RMC designed to protect human receptors for the
metals of concern were developed using available
toxicity data and standard U.S. Environmental Pro-
tection Agency (EPA) exposure assumptions. RMC
designed to protect wildlife receptors for the met-
als of concern were developed using toxicity val-
ues and wildlife intake assumptions reported in the
current ecotoxicology literature. Ingestion of soil,
sediment, and piancs is assumed to be the predomi-
nant source of metal exposure for wildlife recep-
tors.

The contaminants of concern and metal contami-
nation migration pathways were identified from
historical information and site visits. Potential re-
ceptors, receptor exposure routes, and exposure
scenarios were identified from on-site visits and
discussions with BLM personnel. Representative
wildlife receptors at risk were chosen using a num-
ber of criteria, including likelihood of inhabitation
and availability of data.

Risk management criteria should be used by the
land manager as a cautionary signal that potential
health hazards are present and that natural resource
management or remedial actions are indicated.
Furthermore, these criteria may be used as target
cleanup levels if remedial action is undertaken.




HUMAN HEAITH RISK MANAGEMENT CRITERIA

A wide range of possible exposure scenarios was
examined to represent potential human exposures
that might occur on BLM lands. Table 1 provides
an overview of the potential human receptors con-
sidered and the media to which they are assumed
to be exposed. All exposure factors are presented
in Appendix A. For the most part, the exposure
assumptions used in the calculation of human
health RMC are those provided in EPA guidance
documents.

The equations for the calculations of the human
RMC in soil, sediment, groundwater, surface wa-
ter, and fish are presented in Appendix A. The
RMC correspond to a generally recognized accept-
able level of health risk, specifically an excess can-
cer risk of 1.0E-05 or a noncancer hazard index of
1.0. An excess cancer risk of 1.0E-05 means that
for an individual exposed at these RMC under the
described exposure conditions, there is only a 1 in

100,000 chance that they would develop any type
of cancer in a lifetime as a result of contact with
the metals of concern on BLM lands. A hazard
index of 1.0 means that the dose of noncancer met-
als assumed to be received on BLM lands by any of
the receptors in a medium is lower than, or the

‘same as, a dose that would not result in any ad-

verse noncancer health effects.

The risk and hazard levels are consistent with EPA
guidance. The concept behind the RMC is that

_people will not experience adverse health effects

from metal contamination on BLM lands during
their lifetimes if exposure is limited to soil, sedi-
ments, and waters with concentrations at or less
than the RMC. To calculate this chance, EPA’s-
conservative interpretations of cancer data have
been used; therefore, the likelihood that this risk
has been underestimated is very low.

TABLE 1. Human Health Receptors, Media and Exposure Routes

Medium/Exposure Routes
RECEFPTOR Groundwater | Surface Water | Sediments Surface Soils Fish
ingestion ingestion ingestion | ingestion | Inhalation | ingestion

B el




Contaminant of Concern Selection

The contaminant of concern (COC) selection pro-
cesses utilized previous work at mining sites. The
selection processes in these investigations were sci-
entifically rigorous and in accordance with EPA risk
assessment guidance. Therefore, the COCs for
these investigations were combined to form the
COCl list for this effort. The COCs for the human
health RMC are antimony, arsenic, cadmium, cop-
per, lead, manganese, mercury, nickel, selenium,
silver, and zinc.

Lead RMC for the resident were determined from
EPA’s Integrated Exposure Uptake Biokinetic
Model. This model calculates acceptable lead ex-
posure via ingestion of soil, drinking water, and
food, and via inhalation of air, using 10 ug Pb/dl as
an acceptable blood lead concentration for 95% of
the exposed child population. Lead criteria for
other human receptors were based on available EPA
regulation and guidance.

"Exposure Scénarios

The human exposure scenarios were developed to
provide realistic estimates of the types and extent
of exposure which individuals might experience
to the COC:s in the water, soils, and sediments on
BLM property. Such exposures might occur to
individuals living on properties adjacent to BLM
lands; to individuals who use BLM lands for camp-
ing, boating, or all-terrain-vehicle (ATV) driving;
or to individuals who work on BLM lands. EPA
has published a number of standard exposure as-
sumptions that are consistently used to estimate

those factors which have been empirically deter-
mined, such as the number of liters of water an
adult drinks in a day, the average rate of inhalation
of dust, or the average number of years spent in
one residence. However, several site-specific ex-
posure assumptions have been developed in this
report, in addition to the standard EPA assump-
tions, to provide estimates as closely resembling
probable exposures on BLM property as possible.

The residential scenario was developed because
there are residential properties adjacent to BLM
land. Contamination may migrate from the BLM
tracts to adjoining residential property. All resi-
dential scenario exposure assumptions were ob-
tained directly from EPA guidance. A variety of
recreational exposure scenarios on BLM lands were
also considered, including camping, swimming,
boating, and ATV driving. The BLM-specific as-
sumptions were made for the recreational expo-
sure scenarios in consultation with BLM field of-
fices. Table 2 presents the human health RMC. In
the case of metals posing both cancer and
noncancer threats to health, the lower (more pro-
tective) concentration was selected as the risk man-
agement cCriterion.

The RMC have been divided by 11 metals and by
“n” media that receptors are exposed to (Table 1)
to account for multiple chemical and media expo-
sures. This ensures that the cumulative effects of
all the metals and all of the media are considered.
Therefore, as long as people are not exposed to
metals concentrations exceeding the RMC, they

are not expected to experience adverse effects.




TABLE 2. Human Risk Management Criteria

Medium

Resident

Camper

ATV
Driver

Worker

Surveyor

Boater

Swimmer

{ 5 ;
Manganese

T

Ménga

‘Manganese

RO Lo

g:Mercury
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TABLE 2. Human Risk Management Criteria (continued) ‘

Medium ‘ ATV
Resident| Camper Driver | Worker | Surveyor | Boater | Swimmer
GROUND WATER (ug/l) ‘

Silver

pallih 44

(1) Alternatives include defaulting to local background or evaluating bioavailable fraction
NA -Indicates not applicable




ECOLOGICAL RISK MANAGEMENT CRITERIA

Wildlife on the BLM lands may be exposed to metal
contamination via several environmental pathways.
The potential exposure pathways include soil and
sediment ingestion, vegetation ingestion, surface
water ingestion, and airborne dust inhalation. This
report establishes ecological RMC for metals in soil
and sediments. This has been accomplished using
the best data available for the calculations, includ-
ing ecotoxicological effects data for the metals of
concern, soil-plant uptake factors, representative
wildlife receptors, body weights, and soil and plant
ingestion rates for each receptor.

After careful consideration of regional scientific lit-
erature, and on the basis of field observations, sev-
eral wildlife receptors have been selected to repre-
sent a range of the types, sizes, and habitats of birds
and mammals representative of temperate BLM
lands. The selected wildlife receptors are the deer
mouse, mountain cottontail, bighorn sheep, white-
tailed deer, mule deer, cattle, elk, mallard, Canada
goose, and trumpeter swan,

The literature was surveyed for toxicity data rel-
evant either to wildlife receptors at the site or to
closely related species. In the absence of available
toxicity data for any receptor, data were selected
on the basis of phylogenetic similarity between
ecological receptors and the test species for which
toxicity data were reported. For example, while
no data on metal toxicity were found in the litera-
ture for trumpeter swans, there were data avail-
able on metal toxicity to Canada geese and mal-
lard ducks. Accordingly, the goose and duck data
were used, and the toxicity values were adjusted
to account for the differences in body weight and

food ingestion rate between the species. Uncer-
tainty factors were applied to protect against un-
derestimation of risks to trumpeter swans that
might result from metabolic differences between
ducks, geese, and swans. The COCs for the eco-
logical assessment included arsenic, cadmium, cop-
per, lead, mercury, and zinc.

Soil ingestion rates and exposure factors for each
receptor were obtained from the U.S. Fish and
Wildlife Service (Beyer, 1994) and unpublished
data. Soil-plant uptake factors were obtained from
Baes (1984). Where no dietary soil intake data

were available for a particular receptor, the soil

intake was assumed to be equal to that of an ani-
mal with similar diets and habits.

RMC were calculated for each chemical of con-
cern in soil based upon assumed exposure factors
for the selected receptors, along with species- and
chemical-specific toxicity reference values (TRVs).
TRVs were computed by chemical of concern for
each wildlife receptor/metal combination, using
the method of Ford, et al. (1992), shown in
Appendix A. Table 3 displays the TRVs.

TRVs represent daily doses of the metals for each
wildlife receptor that will not result in adverse
chronic toxic effects. Wildlife RMC have been
calculated from the TRVs and the assumed intake
of soil/sediment and plants that each receptor will
receive. Therefore, as long as wildlife are not ex-
posed to soils/sediments with concentrations of
metals exceeding the RMC, they are not expected
to experience adverse toxic effects. Table 4 shows
the RMC.
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TABLE 4. Wildlife and Cattle Risk Management Criteria, Soils (mg/kg)

Arsenic Cadmium

Copper Lead Mercury Zinc

Deer Mouse 52.0 1.0

4.2 132.0 0.4 40.0

it

T e T

glrumpeter:Swan

R e ﬁ‘mmauwg%#& R
.ﬁ pnne

1 Schacklette and Boernegen, 1984.
2 Kabata-Pendias, 1992.

Agquatic Plant Ingestion

Aquatic plants such as Arrowhead (Sagitarria sp.)
appear to accumulate metals and store them in their
tubers. Arrowhead tubers are eaten by swan and
other waterfowl. Of these consumers, swans re-
portedly eat the most; the plant constitutes 5-10%
of the diet of trumpeter swans and muskrats.

Elevated lead levels in Sagitarria have been reported
(Krieger, 1990). The mean value detected in tubers
was 159 ppm. The trumpeter swan body weight is
approximately 8.17 kg, and the daily ingestion rate
is 386 grams/day. Assuming the Sagitarria is 10%

of the swan’s diet, a swan’s lead intake might be
0.75 mg/kg/day. As shown in Table 3, the swan
TRV is 0.125 mg/kg/day. Thus, it can be seen that
the lead intake by waterfowl from Sagitarria alone
may represent a chronic (or possibly acute) lead
poisoning hazard for waterfowl.

Aquatic Life Protection

Surface waters are often contaminated by mining
sites. Table 5 presents EPA ambient water criteria
for metals and cyanide for the protection of aquatic
life and humans ingesting water and fish (EPA,
1986). States may have other criteria.




TABLE 5. Selected EPA Amblent Water Quality Criteria (rmcrograrns/hter) Note: States
may have other criteria.

Freshwater Freshwater Human

Aquatic Life Aquatic Life Water+Fish
Metal Acute Exposure Chronic Exposure Ingestion

o b Aot

vt o &'\w‘ ¢L*“%¢1 400 &
120*

+ Computed from hardness; (100 mg/1 used. See reference equation for other hardnesses).
Source: EPA, 1986.




DISCUSSION

It is anticipated that the RMC will be used as a
benchmark concentration to which environmen-
tal concentrations may be compared, assisting land
managers in protecting humans and wildlife on
BLM lands. These criteria should be used by the
land manager as a cautionary signal that potential
health hazards are present and that natural resource
management or remedial actions are indicated. It
is suggested that exceedances of the criteria be
interpreted as follows:

® less than criteria: low risk

® 1-10 times the criteria: moderate risk

* 10-100 times the criteria: high risk

¢ >100 times the criteria: extremely high risk

Given the uncertainties associated with the eco-
logical RMC and the values inherent in ecosystem
management, moderate risk may be addressed by
management and or institutional controls, whereas
high risk.may require remediation. Additionally,
the criteria may be used as target cleanup levels if
remedial action is undertaken. The human RMC
may be modified to be less stringent if the number
of metals present are fewer or if background con-
centrations are locally elevated.

Data from this study indicate the importance of
plant accumulation of metals. Some authors be-
lieve that copper and zinc are self-regulated; how-
ever, there is evidence that copper and zinc can be
accumulated in target organs such as the kidneys
and liver and can cause toxicity. Cadmium and
mercury can be bioaccumulated in tissue from one
trophic level to the next, resulting in the so-called
*secondary poisoning” of top consumers in a food
web. The wildlife criteria also protect soil

11

macrofauna such as earthworms and insects that
are important parts of terrestrial food chains and
detritivores important to nutrient cycling in eco-
systemns.

Wildlife RMC are consistent with no-effect metal
concentrations found for plants (Kabata-Pendias,
1992), for aquatic life assodiated with stream sedi-
ment (EPA, 1977), and for soil organisms respon-
sible for fertility and nutrient cycling (Will and
Suter, 1994). For wildlife, this model indicates that
the majority of the intake for copper, cadmium,
mercury, and zinc derives from ingestion of plants;
the majority of intake of arsenic and lead derives
from soil ingestion.

Various approaches have been suggested for select-
ing a criterion suitable for protecting groups of spe-
cies, communities, or ecosystems; however, none
have been widely accepted. For the purposes of
this Technical Note, the lower 95% confidence limit
of the mean (Table 4) is recommended at the
present time.

In summary, there are numerous applications of the
RMC, depending on the medium and the type of
exposure considered. Based on comparisons to avail-
able sampling data from mining sites, it is likely that
humans are occasionally and wildlife receptors are
frequently at risk from adverse toxic effects associ-
ated with metal contamination in soils and sedi-
ments. In order to ensure proper interpretation of
the significance of these results, all of the RMC in
this paper must be considered in light of the as-
sumptions used in their development. The contri-
butions of the assumptions used in this report to
the degree of uncertainty are described below.
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UNCERTAINTY ANALYSIS

Numerous toxicological interactions are known
among the metals of concern. Some are protec-
tive (e.g., zinc, copper, and calcium protect against
cadmium and lead), while others are synergistic
(i.e., toxic effects are cumulative). These effects
can be concentration dependent and species de-
pendent. The COCs on BLM lands may have syn-
ergistic effects on human or wildlife receptors.
Cumulative effects were quantitatively dealt with
for the human assessment, but not for the ecologi-
cal assessment. Because species-specific toxicity
data were not available for each wildlife receptor
and each metal, the ecological RMC for each metal
were calculated as though each was the only metal
present. As a result, the current ecological RMC
for each receptor/metal combination may be nu-
merically larger than if the synergistic effect of si-
multaneous exposure to all the metals could be
estimated.

After careful research into the current wildlife
management literature, toxicity data were selected
from test species that were phylogenetically simi-

lar as possible to likely receptors. The highest po- .

tential for uncertainty in the wildlife calculations
is associated with the protection against a greater
toxic response to any metal by wildlife, as com-
pared to the toxic response to the same metal by
laboratory animals. The amount of uncertainty in
such cases would be directly proportional to the
extent of phylogenetic difference between test and
receptor organisms. To minimize this uncertainty,
test species data were selected frem animals as
closely related to the ecological receptors for the
region as possible. Most values selected for use in
the wildlife risk management calculations are for
test species from the same biological order as the
ecological receptor, except for the use of poultry
(Galliformes) test species to estimate effects of cad-
mium, manganese, and zinc on waterfowl
(Anseriformes). To account for phylogenetic differ-
ences, uncertainty factors were used (Ford, et al.,
1992).

Phylogenetic and intraspecies differences between
test species and ecological receptors have been

taken into account by the application of uncertainty
factors in derivation of critical toxicity values. These
uncertainty factors were applied to protect wild-
life receptors which might be more sensitive to the
toxic effects of a metal than the test species. The
uncertainty factors were applied to the test spe-
cies toxicity data in accordance with a method de-
veloped by BLM. In accordance with this system,
a divisor of two (2) was applied to the toxicity ref-
erence dose for each level of phylogenetic differ-
ence between the test and wildlife spedies, (e.g.,
individual, species, genus, and family). Reason-
able uncertainty factors have also been applied to
account for the differences between test adminis-
tration conditions (length of exposure) and condi-
tions in the wild.

Toxic doses for each metal were selected from the
literature without regard to the specific metal com-

. pound administered in the toxicity test. Metal tox-

icity varies greatly with the solubility of the metal-
lic compound, which determines the ease of pas-
sage through biological membranes. This
bioavailability factor results in a tendency to over-
estimate actual human and wildlife RMC because
the geochemical species present in soils, sediments,
or waters of mining sites are expected to be of lower
solubility. Collection of mineralogical data on a
site may permit an upward adjustment of the RMC.

The process of calculating human health RMC
using a target hazard index and target excess life-
time cancer risk has a number of inherent sources
of uncertainty. There is statistical quantitative un-
certainty associated with the estimates of exposure
used in the calculation of the human health RMC.
Furthermore, EPA applies uncertainty factors when
establishing reference doses and cancer potency
slope factors by using animal data to develop hu-
man toxicity criteria. The degree of uncertainty in
the human health RMC.cannot be completely
quantified; however, due to the conservative as-
sumptions incorporated in the standard EPA de-
fault exposure factors and EPA toxicity criteria
used, and due to the conservative nature of the
exposure assumptions used for this report, the




"\uman health RMC are unlikely to underestimate
e true criteria.

For some metal-wildlife combinations, there was a
dearth of chronic toxicity data available. Uncer-
tainty exists with the extrapolation process used

for wildlife; however, it is conservative and consis-
tent with other work performed with plants and
domestic animals (Kabata-Pendias, 1992; National
Academy of Sciences, 1980) and soil organisms
(Will and Suter, 1994).
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SUMMARY

Interpretation of the significance of the human
health RMC depends on the current and future
land uses envisioned and the potential exposures
that could occur. An in-depth comparison between
the human health RMC and the actual concentra-
tions of metals on BLM lands is beyond the scope
of this paper. A high degree of confidence can be
placed in the RMC, because they have been calcu-
lated using verifiable scientific data and valid ex-
posure assumptions. Furthermore, a comparison
between the risk management calculations and
background concentrations shows that, for the most
part, all of the calculated wildlife and human RMC
are higher than reported background concentrations.

The wildlife RMC are also protective of plants. As
would be expected, the wildlife risk management
criteria are generally numerically larger than the
published soil and sediment background concen-
trations in the western U.S. (Table 4). However,
the increment is often only a few ppm to 50 ppm,
suggesting that only slightly elevated concentrations
may indicate risk. Based on the size of the
exceedances of the risk management criteria routinely

found at mining sites, it appears that soil/sediment
and plant ingestion may currently be causing metal
toxicity in wildlife receptors on Public Lands. Fur-
thermore, there are additional sources of metals
for regional wildlife, including contaminated sur-
face water and contaminated airborne dust. Con-
sideration of wildlife exposure to metals in plants
indicates that plant ingestion may be a significant
exposure route that should be considered when
making risk management decisions.

The RMC developed in this paper are conserva-
tive and are designed specifically to protect against
underestimation of risks to wildlife or human re-
ceptors. Therefore, it may be concluded that for
any area where environmental metal concentrations
are lower than the RMC, such media are not likely
to pose a risk of adverse effects to wildlife or hu-
mans. Given the uncertainties associated with the
ecological RMC and the values inherent in ecosys-
tem management, moderate risk may be addressed .
by management and or institutional controls,
whereas high risk may require remediation.
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APPENDIX A

EQUATION 1: Risk management criteria calculation based upon the noncarcinogenic haz-
ards from exposure to groundwater: residential, campground host, camper,
recreation maintenance worker, and surveyor receptors

THI « RfD, « BW + NCAT
C, (mg/l) = o
w(mg/L IR * EF + ED * Nnco

‘Where:

Cw = Chemical Risk Management Criteria in Water (mg/L)
THI = Target Hazard Index (unitless)
RfDo = Oral Chronic Reference Dose (mg/kg-day)
BW = Body Weight (kg) :
NCAT = Noncarcinogenic Averaging Time (period over which exposure resulting in
noncarcinogenic effects is averaged - days)
IR = Ingestion Rate (L/day)
.EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
Nnco = Number of COCs with an Oral Chronic Reference Dose (umtless)

EQUATION 2: Risk management criteria calculation based upon the carcinogenic risks from
the exposure to groundwater: residential, campground host, camper, recre-
ation maintenance worker, and surveyor receptors

TR « CAT BW, BW ]
Co(me/l) = +
wlmgl) = e Neg " [IRA*EDA IR+ EDL

‘Where:

Cw = Chemical Risk Management Criteria in Water (mg/L)
TR = Target Excess Individual Lifetime Cancer Risk (unitless)
CAT = Carcinogenic Averaging Time (period over which exposure resulting in
carcinogenic effects is averaged - days)
CPSo = Oral Carcinogenic Potency Slope (mg/kg-day)- 1
EF = Exposure Frequency (days/year)
Nco = Number of COCs with an Oral Carcinogenic Potency Slope (unitless)
BWa = Body Weight, Adult (kg) BWc = Body Weight, Child (kg)
IRA = Ingestion Rate, Adult (L/day) IRc = Ingestion Rate, Child (L/day)
EDa = Exposure Duration, Adult (years) EDc = Exposure Duration, Child (years)
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YQUATION 3: Risk management criteria calculation based upon the noncarcinogenic haz-
ards from exposure to surface water: campground host, camper, boater, and
swimmer receptors

THI » RfD, + BW « NCAT
CR+ET+ EF + ED « Nnco

Where:

Cw = Chemical Risk Management Criteria in Surface Water (mg/L)
THI = Target Hazard Index (unitless)
RfDo = Oral Chronic Reference Dose (mg/kg-day)
BW = Body Weight (kg)
NCAT = Noncarcinogenic Averaging Time (period over which exposure resulting in
noncarcinogenic effects is averaged - days)
CR = Contact Rate (L/hour)
ET = Exposure Time (hours/event)
EF = Exposure Frequency (events/year)
ED = Exposure Duration (years)
Nnco = Number of COCs with an Oral Chronic Reference Dose

EQUATION 4: Risk management criteria calculation based upon the carcinogenic risks from
exposure to chemicals in surface water: campground host, camper, boater,

and swimmer receptors

Cyymg/) = TR « CAT *[BWA ) BWc]
CPS, * CR+ ET # EF + Nco \ED4 EDc
Where:
Cw = Chemical Risk Management Criteria in Surface Water (mg/L)
TR = Target Excess Individual Lifetime Cancer Risk (unitless)
CAT = Carcinogenic Averaging Time (period over which exposure resulting in
carcinogenic effects is averaged - days)
CPSo = Oral Carcinogenic Potency Slope (mg/kg-day)- 1
CR = Contact Rate (L/hour)
ET = Exposure Time (hours/event)
EF = Exposure Frequency (events/year)
Nco = Number of COCs with an Oral Carcinogenic Potency Slope (unitless)
BWa = Body Weight, Adult (kg) BWc = Body Weight, Child (kg)
EDa = Exposure Duration, Adult (years) EDc = Exposure Duration, Child
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EQUATION 5: Risk management criteria calculation based upon the noncarcinogenic haz-
ards from exposure to sediments: campground host, camper, boater, and
swimmer receptors

THI « RfD, « BW + NCAT
IR « CF* EF * ED * Nnco

Cs (mg/kg) =
‘Where:

= Chemical Risk Management Criteria in Sediments (mg/kg)
THI = Target Hazard Index (unitless)
RiDgo = Oral Chronic Reference Dose (mg/kg—day)
BW = Body Weight (kg)
NCAT = Noncarcinogenic Averaging Time (period over which exposure resulting in
noncarcinogenic effects is averaged - days)
IR = Ingestion Rate (mg/day)
CF = Conversion Factor (kg/mg)

EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
Nnco = Number of COCs with an Oral Chronic Reference Dose (unitless)

| EQUATION 6: Risk management criteria calculation based upon the carcinogenic risks from
i exposure to sediments: campground host, camper, boater, and swimmer
|
|

receptors
C, (mg/kg) = TR = CAT *[ BW, | _BWc ]
CPSo #*CF * EF* Nco \IRA+EDs - IRc* EDc
Where:
Cs = Chemical Risk Management Criteria in Sediments (mg/kg)
TR = Target Excess Individual Lifetime Cancer Risk (unitless)
CAT = Carcinogenic Averaging Time (period over which exposure resulting in

carcinogenic effects is averaged - days)
CPSo = Oral Carcinogenic Potency Slope (mg/kg-day)- 1
CF = Conversion Factor (kg/mg)
EF = Exposure Frequency (days/year)
Nco = Number of COCs with an Oral Carcinogenic Potency Slope (unitless)
BWa = Body Weight, Adult (kg) BWc = Body Weight, Child (kg)
IRA = Ingestion Rate, Adult (mg/day) IRc = Ingestion Rate, Child (mg/day)
EDa = Exposure Duration, Adult (years) EDc = Exposure Duration, Child (years)
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‘EQUATION 7: Risk management criteria calculation based upon the noncarcinogenic haz-

ards from exposure to soil: residential, campground host, camper, ATV driver,
recreation maintenance worker, and surveyor receptors

Cs (mg/kg) =

THI « 365 » NCAT [ RD, ] [ RfD; ]
Where: EF * My O

+
IRs+ CF¥ Nnc THR * 1/PEF * Nyg

Cs = Chemical Risk Management Criteria in Soil (mg/kg)
THI = Target Hazard Index (unitless)
NCAT = Noncarcinogenic Averaging Time (period over which exposure resulting in
noncarcinogenic effects is averaged - years)
EF = Exposure Frequency (days/year)
RfDo = Oral Chronic Reference Dose (mg/kg-day)
IRs = Age Ajusted Soil Ingestion Rate (mg-yr/kg-day)

CF = Conversion Factor (kg/mg)
Nnco = Number of COCs with an Oral Chronic Reference Dose (unitless)
RfDj = Inhalation Chronic Reference Dose (mg/kg-day)
IHR = Inhalation Rate (m3/hr)

PEF = Particulate Emission Factor (m3/kg)
Nna = Number of COCs with an Inhalation Chronic Reference Dose (unitless)
Mn = Number of Media

EQUATION 8: Risk management criteria calculation based upon the carcinogenic risks from
exposure to soil: residential, campground host, camper, ATV driver, recre-
ation maintenance worker, and surveyor receptors

Cs (mg/kg) = TR+ AT+ 365/ [EF* MN*[[SFO * CF» IR5]+[5F,/N *IR * [I/PEF]]]

Where:
Cs = Chemical Risk Management Criteria in Soil (mg/kg)
TR = Target Excess Individual Lifetime Cancer Risk (unitless)
AT = Cardinogenic Averaging Time (period over which exposure resulting in

carcinogenic effects is averaged - years)
EF = Exposure Frequency (days/year)
SFo = Oral Carcinogenic Potency Slope (mg/kg-day)- 1
CF = Conversion Factor (kg/mg)
Nco = Number of COCs with an Oral Carcinogenic Potency Slope (unitless)
Mn = Number of Media
IRs = Age Ajusted Soil Ingestion Rate (mg-yr/kg-day)
SFi = Inhalation Carcinogenic Potency Slope (mg/kg-day)- 1
Na = Number of COCs with an Inhalation Carcinogenic Potency Slope (unitless)
IR = Inhalation Rate (m3/hr)
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EQUATION 9: Risk management criteria calculation based upon the noncarcinogenic haz-
ards from the ingestion of chemicals in fish tissue: residential, campground
host, and camper receptors

THI » RfD, » BW + NCAT

Cr (mg/kg) =
Where: ¢ (me/e IR * EF % ED * Nnco
Cr = Chemical Criteria in Fish (mg/kg)
THI = Target Hazard Index (unitless)

RfDo = Oral Chronic Reference Dose (mg/kg-day)
BW = Body Weight (kg)
NCAT = Noncarcinogenic Averaging Time (period over which exposure resulting in
noncarcinogenic effects is averaged - days)
IR = Ingestion Rate (kg/day)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
Nnco = Number of COCs with an Oral Chronic Reference Dose (unitless)

1 EQUATION 10: Risk management criteria calculation based upon the carcinogenic risks from
1 . the ingestion of chemicals in fish tissue: residential, campground host, and
camper receptors

TR + CAT *[ BW, , _BWc ]
‘Where: CPSo* EF * Nco

IRA*ED,  IRc*EDc

Cr = Chemical Criteria in Fish (mg/kg)
TR = Target Excess Individual Lifetime Cancer Risk (unitless)
CAT = Carcinogenic Averaging Time (period over which exposure resulting in
carcinogenic effects is averaged - days)

CPSo = Oral Carcinogenic Potency Slope (mg/kg-day)- 1
EF = Exposure Frequency (days/year)
Nco = Number of COCs with an Oral Carcinogenic Potency Slope (unitless)
BWa = Body Weight, Adult (kg) BWc = Body Weight, Child (kg)
IRa = Ingestion Rate, Adult (kg/day)
IRc = Ingestion Rate, Child (kg/day)

EDa = Exposure Duration, Adult (years) EDc = Exposure Duration, Child (years)
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EQUATION 11: Risk management criteria calculation based upon ecological receptor
exposure to soil and plants

TRV » BW
Where: (IRs * CF) + (B, * IR,xCF+ PDW)

Cs = Dry Weight Soil Concentration
TRV = Toxicity Reference Value (mg/kg—day)

BW = Body Weight (kg)
IRS = Soil Ingestion Rate (g/day)

Br = Soil-Plant Uptake Factor (unitless)
IRp = Plant Ingestion Rate (g/day)

CF = Conversion Factor (kg/g)

PDW = Plant Fraction Dry:Fresh Weight (unitless: 0.65)
Variable Values: |

TRV: chemical- and species-specific (See Table 3)
BW: species-specific
IRS: species-specific (Beyer, 1992)
Br: chemical-specific: arsenic .006; cadmium 0.14; copper 0.08;
lead .009; manganese .05; mercury 0.2; zinc 0.21
CF: 1E-03 kg/g
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ATTACHMENT D

Detailed Analysis and Cost Estimate Calculations of Removal Action Alternatives




ATTACHMENT D - DETAILED ANALYSIS AND COST ESTIMATE CALCULATIONS
OF REMOVAL ACTION ALTERNATIVES |

Note regarding cost estimate calculations: The costs presented in this document are conceptual in
nature and are not intended to be used for budgeting purposes. The purpose of presenting cost
data within an EE/CA is to provide relative costs solely for comparing the alternatives to one
another. The cost estimates provided here otten omit line items common to some or all of the
alternatives because such level of detail is not required by EPA guidance and cannot be
realistically expected at this stage in the development ot the alternatives. The line items that are
occasionally omitted from this cost analysis at this stage in the alternative development are
sometimes substantial. The cost data presented here is in no way expected to be substituted for a
full engineering cost estimate which is typically generated during the removal design once an
alternative has been selected for implementation.

D.1 Removal Action Alternative 1: No Action

The No Action Alternative leaves all of the contaminated material at the Site 1n its current
condition.

Analysis:

Removal Action Alternative 1: No
Action

Evaluation Criteria Alternative Analysis

EFFECTIVENESS Overall - Not effective.
Protective of public health and No.
community

Protective of workers during

No workers required for implementation

implementation

Protective of the environment No.
Complies with ARARs No.
Abtlity w achieve removal action No.
objectives

Level of treatment/containment expected | None.

No residual effect concerns

Significant residual ettect concemns remain.

Will maintain control until long-term
solution is implemented

Will not implement any controls.

IMPLEMENTABILITY

Overall - Technically implementable, but probably not

administratively implementable.

Technical feasibility

No technologv required.

Construction and operational
considerations

No construction ur operations required.

Demonstrated performance;useful life

Pertormance and usetul lite of technology is inapplicable.




*

Removal Action Alternative 1: No
Action

Evaluation Criteria

Alternative Analysis

Adaptable to environmental conditions

Environmental conditions will not make site more or less of a
threat.

Can be implemented in one vear Yes.
Availability Yes.
Equipment Requires no equipment.

Personne! and services

Requires no personnel or services.

Outside laboratory testing capacity

Requires no laboratory testing.

Offsute treatment and disposal capacity

Requires no offsite treatment or disposal

Post removal action site control

Requires no post removal action site control.

Permits required

Permits not required for CERCLA acuons.

Easements or rights-of-way required

No.

Impact on adjoining property

Site will continue to impact adjoining property because it will not
reduce the mobility of contaminants.

Ability to impose institutional controls

No institutional controls will be imposed.

Community acceptance

Unknown, but could be determined through public comment.

COST Overall - No immediate cost. May present a future liability cost to
the BLLM which cannot be estimated.

Capital cost 50

Post removal action site control, $0

maintenance, and monitoring cost




of Contaminated Soil

Analysis:

D.2  Removal Action Alternative 2: Offsite Disposal of Sludge and Onsite Consolidation

This alternative involves the removal and offsite disposal of the sludge at [& W South and I&W
South Site #2 and the subsequent consolidation of the remaining contaminated soil in the fenced
enclosure at I&W South. No treatment of the contaminated soil will occur under this alternative.
Periodic maintenance of the fences, gates, and warning signs (if posted) will be performed.

Removal Action Alternative 2: Offsite
Disposal of Sludge and Onsite
Consolidation of Contaminated Soil

Evaluation Criteria

Alternative Analysis

EFFECTIVENESS

Overall - Moderately effective by removing the most contaminated
material and by attempting to deter trespasser access. Does not
reduce the potential for offsite transport of waste materials via the
air and surface water pathways, or the potential for ecological
exposure.

Protective of public health and
community

Consolidation of waste remaining onsite in a fenced area may
reduce risk of direct exposure to humans in the short-term;
however, this altemative leaves the contaminated soil in place
without containment and may continue to present a threat,
particularly via the air and surface water pathways.

Protective of workers during
. implementation

With proper protective equipment, training, and supervision,
threats to workers would be minimal. During implementation of
this alternative, workers need to be protected by a site health and
safety plan which complies with the requirements of 29 CFR
1910.120. This includes a requirement for OSHA hazardous site
worker training and medical monitoring.

Protective of the environment

Environmental impacts will be reduced by the removal of the
sludge, but the presence of contaminated soil onsite presents
continued opportunities for exposure to contaminants. particularly
by ecological targets or to humans via wind blown contaminant
transport.

Complies with ARARs

Meets ARARs for metals, but does not meet NMOCD
requirements for TPH.

Ability to achieve removal action
objectives

Will partially meet the RAOs but will not meet stated objectives
associated with ecological exposure or offsite transport of
contaminants..

Level of treatment/containment expected

Removal of sludge results in a high level of treatment at a TSD
factlity. Minimal containment anticipated as a result of
consolidation of contaminated soil.

No residual effect concerns

Moderate residual etfect concerns exist associated with the
contaminated sotl.

Will maintain control until long-term
solution 15 implemented

May be used in the short-term to reduce the potential for human
exposure until a long-term solution can be implemented.




Removal Action Alternative 2: Offsite
Disposal of Sludge and Onsite
Consolidation of Contaminated Soil

Evaluation Criteria

Alternative Analysis

IMPLEMENTABILITY

Overall - Easily technically implementable, but mav not be
administratively feasible.

Technical feasibility

Excavation of sludge and contaminated soil and offsite disposal of
sludge are technically feasible. although sludge excavation may
present minor operational difficulties due to its phvsical properties.

Construction and operational
considerations

A moderate level of earthwork is needed. Excavation of sludge
and contaminated soil and otfsite disposal of sludge are technically
feasible, aithough sludge excavation may present minor
operational difficulties due to its physical properties. Would
require a minimal level of future maintenance to ensure continued
operation of fencing and other institutional controls.

Demonstrated performance/useful hife

Offsite disposal has been demonstrated at many other locations.
The efficiency of natural attenuation of soils contaminated with
petroleum hvdrocarbons is not a proven technologv.

Adaptable to environmental conditions

The methods proposed in this alternative are highly compatible
with the environmental conditions at the Site, but the revegetated
areas should be protected from uncontrolled livestock grazing and
unwanted anthropogenic impacts.

Can be implemented in one year Yes.
Availability Yes.
Equipment Equipment and materials expected to be readily available.

Personnel and services

Expected to be readilv available.

Outside laboratory testing capacity

Outside laboratory services needed for waste profiling of sludge
are readilv available.

Offsite treatment and disposal capacity

Readilv available.

Post removal action site control

Would require an incidental level of post removal site control to
rematn effecuve.

Permits required

Permits not required tor CERCLA actions.

Easements or rights-of-way required

None anticipated.

Impact on adjoining property

May have short-term impacts due to dust generation during waste
material relocation activities. In addition, these activities may
impact wildlife and result in increased offsite sediment transport in
the short term until new vegetation can be established in these
areas.

Ability to impose institutional controls

Existing institutional controls expected to be easily modified or
enhanced to fit the needs of this alternative,

Communitv acceptance

Unknown, but could be determined through public comment.




Removal Action Alternative 2: Offsite
Disposal of Sludge and Onsite
Consolidation of Contaminated Soil

Evaluation Criteria Alternative Analysis

COST Overall - Capital costs relatively small compared to the other
alternatives (except No Action). Because contaminated material
remains onsite, the Site may continue to present a future liability
cost to the BLM which cannot be estimated.

Capital cost $131.758
Post removal action site control, Year | = $3,300
maintenance, and monitoring cost Year 2 = 52,400

(Annually in 2002 dollars)

Cost Analysis

All costs were obtained from the 2002 Environmental Remediation Cost Data - Unit Price Sth
Annual Edition, RS Means or the Building Construction Cost Data 60th Annual Edition, RS
Means and are 1n 2002 dollars. Costs from the 2002 Environmental Remediation Cost Data -
Unit Price 8th Annual Edition are not adjusted for overhead and profit on labor or lor conducting
the work in Level C or D protective clothing as may be necessary during some phases of the
work. As a result, the individual cost items predicted here may be biased low.

Capital Costs

The volume of sludge to be removed and disposed offsite from [&W South and 1&W South Site
#2 totals approximately 835 cubic yards. The nearest facility that is suitable to receive the sludge
is the Laidlaw incinerator in Deer Park, Texas. The remaining contaminated material at I&W
South Site #2 (approximately 186 cubic yards) will be excavated and hauled to I& W South, and
it will then be consolidated with the remaining contaminated soil at [&W South (approximately
418 cubic yards). The contaminated soil from the two locations will be regraded and blended
into the surtace sotls within the existing tenced enclosure at [&W South. Disturbed areas at both
sites will be regraded to match surrounding terrain and revegetated as necessary after the
contaminated material has been relocated. [n revegetation areas, broadcast seeding will be
implemented, and it is assumed that no additional topsoil will be required and that no organic
soil amendments or fertilization will be used.

Post Removal Action Site Control. Maintenance. and Monitoring Costs

For the operational life of this alternative, the fence line and gates will be inspected on a monthly
basis. This inspection will also include the revegetated areas which were disturbed during the
excavation of the waste materials tor the first year. For the first vear. it i1s assumed that each
inspection will take an average of three hours at a labor rate ot $225. Thereafter, the inspections
are assumed to be two hours in duration (including travel time) at a labor rate of $150 per
inspection. [t is assumed that patching and repairing of the fence and gates will be conducted
once per year for a total of one day at a daily labor rate of $600.




Alternative 2: Offsite Disposal of Sludge and Onsite Consolidation of Contaminated Soil

Capital Costs

UNIT TOTAL
DESCRIPTION QTY UNIT COST COST
CONTRACTOR SUBMITTALS
Site Safety and Health Plan 1 EA 2500 £2,500
Site Specitic Work Plan 1 EA 4000 $4.000
CONSTRUCTION MANAGEMENT
Removal Contractor Field Team
Labor
Site Manager (365/hr) 71 DAY 320 $3.040
Heath and Safery Oftficer ($65/hr) 71 DAY 520 33,640
Per Diem (385/day per person) 7| DAY 340 $2.380
Pickup Truck Rental ! WK 240 5240
MOBILIZATION/DEMOBILIZATION 1 EA 600U 36,000
CONSTRUCT DECONTAMINATION PAD
2"x4" Framed HDPE Liner 1 EA 2200 $2.200
EXCAVATE SLUDGE, DIRECT LOAD INTO TRUCKS
Excavator, Crawler Mounted, 1 CY Bucket 1 DAY 1960 S1,900
ront End Loader, Wheel Mounted, [-1/2 CY Bucket 1 DAY 1130 SI1,150
DECONTAMINATE EQUIPMENT 6 EA 225 $1,350
WASTE PROFILING 3 EA 163 3495
HAULING OF SLUDGE TO TSD FACILITY
20 CY Dump Trailer or Intermodal Container (4 Loads; 5680 Ml 325 318,460
total round trip distance 1420 miles)
INCINERATION OF SLUDGE (RCRA HAZARDOUS) 85 CcY 500 £42,500
Disposal Tax (5.3%) ] LS 233730 $2.338
INSTALL SEDIMENT AND EROSION CONTROL DEVICES
Silt Fences and/or Hay Bales, As Needed 100 LF 2.60 3260
EXCAVATE CONTAMINATED SOIL & LOAD INTO TRUCKS
Front End Loader, Wheel Mounted. 1-1/2 CY Bucket 2| DAY S00 S1,600
HAUL CONTAMINATED SOIL TO 1&W SOUTH
6 CY Dump Truck, 1/4 Mile Round Trip 2| DAY 700 $1,400
REMOVAL CONFIRMATION SAMPLING (AT SITE #2)
TPH Analysis by Fixed Laboratory (Quick Turn-Around) 5 EA 30 $400
REGRADING AND "BLENDING" OF CONTAMINATED SOIL
Dozer. 200 HP, 50' Maximum Haul 3| DAY 1400 S4.200
REVEGETATION OF DISTURBED AREAS 04| ACRE 1730 $700
SUBTOTAL $101.333
TOTAL INCLUDING OVERHEAD. PROFIT, AND CONTINGENCY 8131758




Post Removal Action Site Control, Maintenance, and Monitoring Costs

. UNIT TOTAL
DESCRIPTION QTY UNIT COST COST

MONTHLY INSPECTIONS (YEAR 1)

Inspect Fence, Gates, and Revegetated Areas 12 EA 225 $2.700

Repair Fence, Gates, and Revegerated Areas as Needed 1 EA 600 $600
MONTHLY INSPECTIONS (YEARS 2-10)

[nspect Fence and Gates 2 EA 150 $1.800

Repair Fence and Gates as Needed I EA 600 3600
TOTAL ANNUAL MAINTENANCE COSTS

Year | $3.300

Years 2-10 32,400




D.3  Removal Action Alternative 3: Offsite Disposal of Sludge and Onsite Landfarming
of Contaminated Soil

This alternative involves the removal and otfsite disposal of the sludge at I&W South and I&W
South Site #2 and the design and construction of an onsite landfarm to be located 1in the fenced
enclosure at [&W South. Prior to construction, the proposed location will be regraded, cleared,
and grubbed as needed. Once the construction is complete, the contaminated soil from I&W
South and [&W South Site #2 will be relocated and placed into the landfarm and treated for a
period not expected to exceed two vears based on anticipated treatment efficiency. To protect
the landfarm from runon associated with precipitation events, simple earthen berms or ditches
will be constructed around the perimeter. Finally, to allow the heavy equipment which will
perform aeration of the contaminated soils, an access ramp will be installed.

The calculated tootprint of the landfarm will be approximately 35 yards by 35 yards or
approximately 1.210 square yards (10,890 square teet). For cost estimating purposes, it is
assumed that no liner, leachate collection, or vapor collection systems will be required.

After treatment has been determined sufficient to meet the removal goals via soil sampling and
laboratory analysis of the treated soil, the landfarm will be decommissioned. This will be
accomplished by removing the fencing around [&W South, flattening the berms or channels,
regrading the Site, and revegetating the landfarm area. Maintenance of the revegetated areas is
assumed for an additional twelve months following closure of the landfarm.

Analysis:

Removal Action Alternative 3: Offsite
Disposal of Sludge and Onsite
Landfarming of Contaminated Soil

Evaluation Criteria Alternative Analvsis

Overall — At the conclusion of treatment, this alternative will be
highly effective in protecting human health and the environment
when compared to Alternatives | and 2. Based on expected
efficiency. the level of treatment provided by the landtarm will
attain ARARs and will meet RAOs if it is adequately designed and
maintained.

EFFECTIVENESS

Protective of public health and By removing the sludge and consolidating the remaining
community contaminated soil for treatment in an onsite landfarm, this
alternative is highlv protective of public health.

Protective of workers during With proper protective equipment, training, and supervision,
implementation threats to workers would be minimal. During implementation of
this alternative. workers need to be protected by a site health and
safety plan which complies with the requirements ot 29 CFR
1910.120. This includes a requirement for OSHA hazardous site
worker training and medical monitoring.

The removal and treatment of contaminated material proposed
under this alternative will eliminate the currently identified threats
to human and ecological receptors. The potential for offsite
transport of contaminants via all identified environmental
_pathwayvs will be eliminated..

Protective of the environment




Removal Action Alternative 3: Offsite
Disposal of Sludge and Onsite
Landfarming of Contaminated Soil

Evaluation Criteria

Alternative Analysis

Complies with ARARs

ARARs will be met at the conclusion of the treatment phase.

Ability to achieve removal action
objectives

Will achieve RAOs at the conclusion of the treatment phase.

Level of treatment/containment expected

Provides an acceptable level of treatment for activities involving
onsite closure.

No residual effect concerns

Residual effect concemns continue to exist unti] treatment is
completed.

Will maintain control until long-term
solution is implemented

This is the most effective of the onsite management alternatives
considered. With a properly engineered, constructed, and
maintained landfarm. this will be an effective long-term solution.

DMPLEMENTABILITY

Overall - Technically feasible to implement, since it requires
established earth moving, in-situ treatment, and seeding
technologies.

Technical feasibility

Required technologies have been demonstrated to be effective at
similar sites.

Construction and operational
considerations

Will require construction activities onsite which are greater in
magnitude than those associated with the other alternatives.
Excavation of sludge and contaminated soil and offsite disposal of
sludge are technically feasible, although sludge excavation may
present minor operational difficulties due to its physical properties.
Will require moderate post-construction maintenance to maintain
desired landfarm performance.

Demonstrated performance/useful life

Landfarming techniques have been demonstrated on similar sites.

Adaptable to environmental conditicns

The methods proposed in this alternative are highly compauble
with the environmental conditions at the Site, but the landtarm and
any revegetated areas should be protected from uncontrolled
livestock grazing and unwanted anthropogenic impacts.

Can be implemented in one year

Yes, although the contaminated soil treatment is expected to take
longer to meet cleanup goals.

Avatlability

Yes.

Equipment

Earth moving support equipment will be required, and is expected
to be readilv available.

Personnel and services

Expected to be readily available.

Outside laboratory testing capacity

Outside laboratory services needed for waste profiling of sludge
and landfarm treatinent monitoring are readily available.

Offsite treatment and disposal capacity

Readily available.

Post removal site control

Post removal institutional controls, including land use restrictions,
will be required to mitigate continuing threats to authorized site
visitors and trespassers until site closure after completion ot
treatment.

Permits required

Permits not required for CERCLA actions.




Removal Action Alternative 3: Offsite
Disposal of Sludge and Onsite
Landfarming of Contaminated Soil

Evaluation Criteria Alternative Analysis
Easements or rights-of-wav required None required.
Impact on adjoining property May have short-term impacts due to dust generation during waste

material relocation and landfarm construction activities. In
addition, these activities may impact wildlife and result in
increased offsite sediment transport in the short term until new
vegetation can be established i1n these areas.

Ability to impose institutional controls Existing institutional controls =xpected to be easily modified or
enhanced to tit the needs of this alternative.

Community acceptance Unknown. but mav be determined through public comment.

COST Overall - Capirtal costs and ongoing maintenance costs are higher

than the other alternatives, due to construction and maintenance of
the onsite landfarm.

Capital cost ' $261.225

Post removal site control, maintenance, $26,900 (annually for 2 years in 2002 dollars)
and monitoring cost

Cost Analysis

All costs were obtained from the 2002 Environmental Remediation Cost Data - Unit Price 8th
Annual Edition, RS Means or the Building Construction Cost Data 60th Annual Edition, RS
Means and are in 2002 dollars. Costs from the 2002 Environmental Remediation Cost Data -
Unit Price 8th Annual Edition are not adjusted for overhead and profit on labor or for conducting
the work in Level C or D protective clothing as may be necessarv during some phases of the
work. As a result, the individual cost items predicted here may be biased low.

Capital Costs

The volume of sludge to be removed and disposed otfsite from [&W South and [&W South Site
#2 totals approximately 85 cubic yards. The nearest facility that is suitable to receive the sludge
is the Laidlaw incinerator in Deer Park, Texas.

After the sludge is removed and after the design of the landfarm is complete, a site for the
landfarm will be selected, cleared, and graded in preparation for placement of the contaminated
material. The contaminated material at [&W South Site #2 (approximately 186 cubic yards) will
be excavated and hauled to [&W South. This material will then be consolidated with the
remaining contaminated soil at [&W South (approximately 418 cubic vards) in the landtarm
footprint. Based on these volume estimates, the landfarm will need to be sized to accommodate
approximately 603 cubic yards ot contaminated soil. The contaminated soil will be placed at a
maximum thickness of 18 inches to ensure that commonly available tilling equipment will be
able to provide adequate aeration. To accommodate the known volume of soil at this thickness, a
landfarm surface area of approximately 1,210 square vards is required. To conservatively
achieve this surface area, the landtfarm will be a 33 yard by 35 vard square.




After placement in the landfarm, the contaminated material will be terraced into windrows by
construction equipment to minimize air erosion, and earthen berms or drainage channels will be
installed around the perimeter to minimize erosion via surface water runon and runoff. At this
time, it is believed that simple earthen berms or ditches will be sufficient to manage the surface
water that is expected at the Site. To provide continue access to the treated soils, an access ramp
will be installed over the berms or channels.

Disturbed areas at both sites will be regraded to match surrounding terrain and revegetated as
necessary after the contaminated material has been relocated. In revegetation areas, broadcast
seeding will be implemented, and it 1s assumed that no additional topsoil will be required and
that no organic soil amendments or fertilization will be used.

Post Removal Action Site Control. Maintenance. and Monitoring Costs

Operation and maintenance of the landfarm will include monthly aeration of the contaminated
soil and bimonthly sampling ot treated soil to determine treatment etficiency. The most common
method tor aeration of landfarms is the use of farm equipment towing a discing device, and this
type of equipment is assumed here tor cost estimating purposes.

Aside trom the regular aeration, operations and maintenance activities are expected include the
application of nutrients and water, and for cost estimating purposes, it is assumed that this will
take place eight times per year (no watering will occur during the winter months).

In addition, general maintenance of the fences, berms/channels, and revegetated areas will occur
during the two year operational life of the landfarm until it is decommissioned. During this two
year period. these teatures will be inspected on a monthly basis. It is assumed that each
mspection will take an average of three hours (including travel time) at a labor rate of $225 per
inspection. It is assumed that patching and repairing of the fence and minor repair to the berms
will be conducted once per year for a total of one day at a daily labor rate of $800. This cost also
includes inspection and repair, as needed, of the revegetated areas.




Alternative 3: Offsite Disposal of Sludge and Onsite Landfarming of Contaminated Soil

Capital Costs

UNIT TOTAL
DESCRIPTION QTY UNIT COST COST
CONTRACTOR SUBMITTALS
Site Safety and Health Plan t EA 3500 33,500
Site Specific Work Plan l EA 6300 $6,500
CONSTRUCTION MANAGEMENT
Removal Contractor Field Team
Labor
Site Manager (S65/hr) 14 DAY 320 37,280
Heath and Safety Ofticer (365/hr) 14] DAY 320 $7,280
Per Diem ($85/day per person) 141 DAY 340 $4,760
Pickup Truck Rental 2 WK 240 3480
MOBILIZATION/DEMOBILIZATION | EA 3000 $8,000
CONSTRUCT DECONTAMINATION PAD
2"x4" Framed HDPE Liner ] EA 2200 $2.200
EXCAVATE SLUDGE. DIRECT LOAD INTO TRLCKS
Excavator, Crawler Mounted, | CY Bucket 1 DAY 1900 $1,900
Front End Loader, Wheel Mounted, 1-1,2 CY Bucket 1 DAY 1150 S1,150
DECONTAMINATE EQUIPMENT 6 EA 225 $1,350
WASTE PROFILING 3 EA 163 3495
HAULING OF SLUDGE TO TSD FACILITY
20 CY Dump Trailer or Intermodal Container (4 Loads; 5680 Mi 3.25 318,460
total round trip distance 1420 miles)
INCINERATION OF SLUDGE (RCRA HAZARDOUS) 83 CY 500 $42.500
Disposal Tax (5.5%) 1 LS 223750 £2.338
LANDFARM REMEDIAL DESIGN (SERVICE CONTRACT) | LS 43000 $45,000
CONSTRUCTION OF SOIL STAGING AREAS
Staging Areas With Hay Bales & HDPE Liner (3/x30% 4 EA 1250 $3.000
INSTALL SEDIMENT AND EROSION CONTROL DEVICES
Silt Fences and/or Hay Bales, As Needed 200 LF 2.60 $520
SITE CLEARING AND GRUBBING
With Dozer and Brush Rake 0.5 ACRE 1630 $825
EXCAVATE CONTAMINATED SOIL & LOAD INTO TRUCKS
Front End Loader, Wheel Mounted, 1-1/2 CY Bucket 2 DAY 800 31,600
Excavator, Crawler Mounted, | CY Bucket 21 DAY 1900 $3.800
COMPACTION OF LANDFARM AREA
Sheepsfoot or Roller, 8" Litts. Three Passes 3675 CY .60 $5.880
HAUL CONTAMINATED SOIL TO l&W SOUTH
6 CY Dump Truck, 1/4 Mile Round Trip 21 DAY 700 31,400
REMOVAL CONFIRMATION SAMPLING
TPH Analysis by Fixed Laboratory (Quick Turn-Around) 10 EA 30 $800




UNIT TOTAL
DESCRIPTION QTY UNIT COST COST

PLACEMENT OF CONTAMINATED SOIL IN LANDFARM

2 ‘@ Front End Loaders, Wheel Mounted, 1-1/2 CY Bucket 4] DAY 2300 $9,200

Dozer, 200 HP, 50' Maximum Haul 3 DAY 1400 34,200
SOIL TILLING FOR WINDROW INSTALLATION

Dozer, 200 HP, With Disc Attachment 0.5| DAY 1400 3700
BERM INSTALLATION AND OTHER REGRADING :

Dazer, 200 HP, 30' Maximum Haul .2 DAY 1400 32,300
ACCESS RAMP INSTALLATION ! LS 1750 £3,000
REVEGETATION OF DISTURBED AREAS 0.3] ACRE 1750 3875
LANDFARM POST CLOSURE ACTIVITIES

Fence Removal and Disposal . 1600 LF 4.25 £6,800

Revesgetation of Landfarm Area 0.2] ACRE 1730 S350
SUBTOTAL £200.943
TOTAL INCLUDING OVERHEAD, PROFIT, AND CONTINGENCY $261,225
Post Removal Action Site Control, Maintenance, and Monitoring Costs

UNIT TOTAL
DESCRIPTION QTY UNIT COST COST

MONTHLY AERATION OF LANDFARM

Mobitization/ Demobilization of Dozer 12 EA 190 $2,280

Dozer, 200 HP, With Disc Attachment 6f DAY 1400 38,400
TREATMENT EFFICIENCY CONFIRMATION SAMPLING

TPH 12 EA 30 $96()
NUTRIENT AND/OR WATER APPLICATION

Mobilization/ Demobilization ot Water Truck 8 EA 120 $964)

Mobitization/Demaobilization of Dunp Truck 3 EA 150 $1.200

Apply Water and Nutrients, Including Labor and Materials 3 EA 1,200 £9,600
MONTHLY INSPECTIONS

tnspect Fence, Gates, and Revegetated Areus 12 EA 225 $2.700

Repair Fence, Gates, and Revegetated Areas as Needed . [ EA 800 £300
TOTAL ANNUAL MAINTENANCE COSTS $26,900




D.4  Removal Action Alternative 4: Offsite Disposal of Sludge and Offsite Landfarming

of Contaminated Soil

This alternative involves the complete removal of all material identified onsite in excess of the
removal goals. This includes the sludge at I&W South and [&W South Site #2 and all
contaminated soil in excess of the NMOCD remediation action levels tor TPH and BTEX
compounds. As with Alternatives 3 and 4, the sludge will be disposed offsite at a permitted TSD
facility in Deer Park, Texas. The remaining material will be hauled to the Lea Land, Inc.
landfarm for treatment. After this material is removed, the existing tence will be removed and all
disturbed areas will be regraded and revegetated.

Analysis:

Removal Action Alternative 4: Offsite
Disposal of Sludge and Offsite
Landfarming of Contaminated Soil

Evaluation Criteria

Alternative Analysis

EFFECTIVENESS

Overall — Provides the maximum level of protectiveness for human
health and the envirenment when compared to other alternatives
being considered. Will attain ARARs and will meet RAO:s.

Protective of public health and
community

Will substantially reduce the currently identified threats to
authorized site visitors and trespassers by complete removal of
waste materials.

Protective of workers during
implementation

With proper protective equipment, training, and supervision,
threats to workers would be minimal. During implementation of
this alternative, workars need to be protected by a site health and
safety plan which complies with the requirements of 29 CFR
1910.120. This includes a requirement for OSHA hazardous site
worker training and medical monitoring.

Protective of the environment

Will eliminate the currently identified threats to ecological
receptors by removing the onsite source of contamination.

Complies with ARARs

ARARs will be met.

Ability to achieve removal action
objectives

Will achieve RAOs.

Level of treatment/containment expected

Provides the maximum level of treatment.

No residual effect concerns

No residual effect concerns.

~

Will maintain control until long-term
solution is implemented

This 1s the most immediately effective of the alternatives
considered. Removing waste to the offsite facility is an etfective
long-term solution.

IMPLEMENTABILITY Overall - Technicallv easy to implement, since it requires only
earth moving and seeding technologies.
Technical feasibility Required technologies have been demonstrated to be effective at

similar sites.

Construction and operational
considerations

Excavation of sludge and contaminated scil and offsite disposal of
sludge are technically feasible. although sludge excavation may
present minor operational difficulties due to its physical properties.




Removal Action Alternative 4: Offsite
Disposal of Sludge and Offsite
Landfarming of Contaminated Soil

Evaluation Criteria

Alternative Analysis

Demonstrated performance/useful life

Removal and disposal techniques have been demonstrated on
similar sites.

Adaptable to environmental conditions

Because waste materials are removed and disposed offsite.
environmental conditions will not have an impact on the
alternative.

Can be implemented in one vear

Yes.

Availability

[t 1s anticipated that equipment and staffing would be readily
available within close proximity of the site.

Equipment

Earth moving support and hauling equipment will be required and
are expected to be readilv available.

Personnel and services

Expected to be readily available.

Outside laboratory testing capacity

Outside laboratory services will be required for waste profiling;
these services are expected to be readily available.

Offsite treatment and disposal capacity

Offsite stabilization and disposal o0 the permitted landfill are
required.

Post removal site control

Post removal site control is not required.

Permits required

Permits not required for CERCLA actions.

Easements or rights-of-wav required

Not expected to require anv offsite easements or rights-of-wav.

Impact on adjoining property

May have short-term impacts due to dust generation during waste
material excavation activities. In addition, these activities may
impact wildlife and result in increased offsite sediment transport in
the short term until new vegetation can be established in these
areas.

Ability to impose insttutional controls

Implementation of institutional controls is not required after
removal.

Community acceptance

Unknown. but may be determined through public comment.

COST

Overall - Capital costs and ongoing maintenance costs are higher
than Alternatives 1 and 2, due to the costs transport and disposal of
the waste material. But both capital costs and maintenance costs
are expected to be lower than Alternative 3.

Capital cost

$181.018

Post removal site control, maintenance,
and monitoring cost

$1.000 (for the first vear only in 2002 dollars)

Cost Analysis

All costs were obtained from the 2002 Environmental Remediation Cost Data - Unit Price 8th
Annual Edition, RS Means or the Building Construction Cost Data 60th Annual Edition, RS

Means and are 1n 2002 dollars. Costs from the 2002 Environmental Remediation Cost Data -
Unir Price Sth Annual Edition are not adjusted for overhead and profit on labor or for conducting




the work in Level C or D protective clothing as may be necessary during some phases of the
work. As a result, the individual cost items predicted here may be biased low.

Capital Costs

The volume of sludge to be removed and disposed offsite from [&W South and I&W South Site
#2 totals approximately 85 cubic yards. The nearest facility that is suitable to receive the sludge
is the Laidlaw incinerator in Deer Park, Texas. Excavation. hauling, and disposal of
contaminated soil which exceeds the removal goals from [&W South (approximately 418 cubic
yards) and 1&W South Site #2 (approximately 186 cubic yards) will follow. Disposal of this
material will occur at the Lea Land, Inc. NMOCD permitted commercial landtarm.

Following removal of the sludge and contaminated soil, the excavated areas will be recontoured
and revegetated. Inrevegetation areas, broadcast seeding will be implemented, and it is assumed
that no additional topsoil will be required and that no organic soil amendments or fertilization
will be used.

Post Removal Action Site Control. Mamntenance. and Monitoring Costs

[t is assumed that a two man crew will be required to visit the Site twice during the first vear to
provide routine maintenance on the revegetated areas at a daily labor rate of $500 per day.
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Alternative 4: Offsite Disposal of Sludge and Offsite Landfarming of Contaminated Soil

Capital Costs

UNIT TOTAL
DESCRIPTION OTY NIT COST COST
CONTRACTOR SUBMITTALS
Site Safety and Heaith Plan t EA 2500 $2,300
Site Specific Werk Plan t EA 4000 34,000
CONSTRUCTIGN MANAGEMENT
Removal Coriracrer Field Team
Labor
Site Marager ($65/hr) 71 DAY 520 33,840
Heaih and Szretv Officer ($63/hr) 7| DAY 520 S3.640
Per Diem (333, day per person) 71 DAY 340 32,380
Pickup Truck Rental 1 WK 240 3240
MOBILIZAT!ION DEMOBILIZATION 1 EA 3000 $3,000
CONSTRUCT DECONTAMINATION PAD
2"x4" Framed HDPE Liner 1 EA 2200 $2.200
EXCAVATESLUDGE, DIRECT LOAD INTO TRUCKS
Excavater, Crzwier Mounted, | CY Bucke! 1 DAY . 1900 $1,500
Front End Lozder, Wheel Mouzi2d 11,2 CY Bucket 1| DAY 1150 S1.150
DECONTAMINATE EQUIPMENT 6 Ea 225 31,350
WASTE PROFILING 3 EA 165 3495
HAULING OF SLUDGE TO TSD FACILITY
20 CY Dump Trailer or Intermodal Container (4 Loads; 3680 MI 3.23 S18,460
total round inip distance 1420 miles)
INCINERATION OF SLUDGE (RCRA HAZARDOUS) 85 CY 500 $42.500
Disposal Tax {5.3%) t LS 2337.50 $2.338
INSTALL SEDIMENT AND EROSION CONTROL DEVICES
Silt Fences und or Hay Bales, As Needed 100 LF 2.60 260
EXCAVATE CONTAMINATED SOIL & LOAD INTO TRUCKS
Front Ead Lezder, Wheet Mounted, 1-1 2 CY Bucket 71 DAY 800
Excavator, Crawier Mounted, 1 CY Bucket 7| DAY 1960
HAULING OF CONTAMINATED SOIL TO LANDFARM
20 CY Dump Trader (20 Loads; total round-trip distance 60 miles) 2400 M 213 S3.160
OFFSITE LANDFARMING DISPOSAL 603 CY 25 $15,125
Disposai Tax :3.3%) 1 LS 832 3832
REMOVAL CONFIRMATION SAMPLING
TPH Analysis by Fixed Laboratory (Quick Turn-Around) 10 EA 80 $800
SITE REGRADING
Dozer. 200 HP. 30 Maximum Haul 0.5 DAY 1400 3700
REVEGETATICN OF DISTURBED AREAS 0.5 ACRE 1750 875
FENCE REMOYAL AND DISPOSAL 1600 LF 4.23 $6.300
SUBTOTAL S{39.244
TOTAL INCLLDING OVERHEAD. PROFIT. AND CONTINGENCY SiS1.013




Post Removal Action Site Control, Maintenance, and Monitoring Costs

UNIT TOTAL
DESCRIPTION QTY UNIT COST COST
INSPECTION AND REPAIR OF REVEGETATED AREAS 2 EA 500 $1,000
TOTAL ANNUAL MAINTENANCE COSTS (YEAR 1 ONLY) $1,000




NEW MM#XICO ENERGY, MIN@RALS and |
NATURAL RESOURCES DEPARTMENT

BILL RICHARDSON Lori Wrotenbery
Governor Director
Joanna Prukop 0il Conservation Division

Cabinet Secretary January 6. 2002

Link Lacewell

Bureau of Land Management
Carlsbad Field Office

620 E. Green St.

Carlsbad, NM 88221-1778

RE: Treating Plant History for Tank Services Company — Double I, Inc. — Lowell Irby
SE/4 SW/4 NW/4 SE/4 Section 21, T 17 S, R 30 E, NMPM, Eddy County, NM
Dear Mr. Lacewell;

Here are copies of the material that I was able to uncover through my research. I hope this helps.
Thank you for the color copies of your maps.

Sincerely,

Martyne IGCI?%

Environmental Geologist

Oil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505
Phone: (505) 476-3440 * Fax (505) 476-3462 * http://www.emnrd.state.nm.us

____———————-J
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Bureau of Land Management

Private

No warranty is mads by tha Bureau of Land Management a2 1o the
accuracy, refisbility. of completeness of thase data for
individual use or aggregate Usa wih offer data, of for pumposes
not intended by BLM. Spaia information may not meet National Map
Accuracy Standards. This infermation may be updated without notficaton
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Kielirﬁ, Martyne

From: Kieling, Martyne

Sent: Monday, December 09, 2002 4:41 PM
To: Stubblefield, Mike

Subject: question for you!

Mike,

I have a question for you. | got a copy of the BLM project that is going on in Loco Hills. They are calling it the | & W Hot Oil
Service South. | need to know where the BLM property starts and stops and where exactly the old treating plant was
located. Here is a brief history as | have on file. Names change and | don't have legals on everything but | believe they are
all tied together. | also have, | believe a good $25,000 Bond for this site (wherever it is).

June 1971 Case R-4151 Treating Plant approved for Tank Services, Co
SE/4 SW/4 NW/4 SE/4 of Section 21, Township 17 South, Range 30 East, NMPM, Eddy County, NM

January 1988 Letter from OCD to Double 1, address Box 7 Loco Hills, NM 88255, requesting an increase from the
current $10,000 bond to $25,000.

February 1991 New Bond for $25,000 sent From Double I, Inc. bond signed by Lowel Irby (no legal location mentioned
on the bond)

March 1991 $25,000 Bond approved by the OCD for Double I, Inc address P.O. Box 1013 Artesia, NM 88210 (no
legal location mentioned in ietter)

May 1994 BLM Investigation on Trespass naming the location I&W Hot Oil Service South
Section21, T17S,R30E

September 1998 Witness sampling by Wayne Price and Bryan Arrant on BLM project. Waste hauled to Gandy
Marley Landfarm, 2500 cy of contaminated soil.

September 2002 OCD received on December 9, 2002 Final Engineering Evaluation/Cost Analysis I&W Hot Oil
Service South Eddy County, NM.
Letter requesting comments and questions attached.

My next step will probably be to call Link Lacewell and try and meet out at the site with him you and someone from 1&W
who knows the history...

| will call you tomorrow so we can chat. Ed and | will be passing through and stopping to see you on December 19, 2002.
That maybe a good time to check this all out.
Later,

Martyne J. Kieling
Environmental Geologist
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’ NM};(C Corporation Information Inqui Page 1 of 2

NMPRC Corporation Information In(%nry

Public Regulation Commaission

12/23/2002
e Follow this link to start a new search.
I& W, INC.
SCC Number: 0349209
Tax & Revenue Number: 01098097005
~ Incorporation Date: DECEMBER 28, 1956, in NEW MEXICO
Corporation Type: IS A DOMESTIC PROFIT
| Corporation Status: IS ACTIVE
\ Good Standing: In GOOD STANDING through 3/15/2004
Purpose: OILFIELD SERVICE
CORPORATION DATES

Taxable Year End Date: 12/31/01
Filing Date: 01/29/02
Expiration Date: 12/28/2056

SUPPLEMENTAL POST MARK DATES

Supplemental:  09/02/96
Name Change:
Purpose Change: 09/02/96

MAILING ADDRESS

P. O. BOX98 LOCO HILLS , NEW MEXICO 88255

PRINCIPAL ADDRESS

132745 LOVINGTON HIGHWAY LOCO HILLS NEW MEXICO 88255

PRINCIPAL ADDRESS (Outside New Mexico)

http://www .nmprc.state.nm.us/cgi-bin/nmprc/predtl.cgi?0349209+1& W+INC 12/23/2002




NMPRC Corporation Information Inquii Page 2 of 2
. »
~L.

-

REGISTERED AGENT
LOWELL M. IRBY

612 N. 13TH STE A ARTESIA NEW MEXICO 88210

COOP LICENSE INFORMATION

Number:

Type:
Expiration Year:

OFFICERS

President IRBY, LOWELL M.
Vice President

Secretary IRBY, BAYLESS E.
Treasurer

DIRECTORS

Date Election of Directors: 12/31/02

DEANS ,AJ ,

http://www.nmprc.state.nm.us/cgi-bin/nmprc/prcdtl.cgi?0349209+1& W+INC 12/23/2002




’rporation Information Inqui

NMPRC Corporatﬁm Information In&xiry

Public Regulation Commission

12/13/2002

Page 1 of 2

DOUBLE I, INC.

SCC Number: 0987826

Tax & Revenue Number: 01874494000

Incorporation Date: NOVEMBER 13, 1978, in NEW MEXICO
Corporation Type: IS A DOMESTIC PROFIT

Corporation Status: MERGED OUT

Good Standing:

Purpose:

CORPORATION DATES

Taxable Year End Date: 12/31/94
Filing Date: I
Expiration Date:

SUPPLEMENTAL POST MARK DATES

Supplemental:  09/07/88
Name Change:
Purpose Change:

MAILING ADDRESS

’

PRINCIPAL ADDRESS

PRINCIPAL ADDRESS (Outside New Mexico)

http://www .nmprc.state.nm.us/cgi-bin/nmprc/predtl.cgi?0987826+DOUBLE+I+INC

12/13/2002



NM‘&C Corporation Information Inquj . Page 2 of 2
- REGISTERED AGENT °

MERGED OUT OF EXISTENCE

SEE FT11 FOR SERVICE OF PROCESS

COOP LICENSE INFORMATION

Number:
Type:
Expiration Year:

INCORPORATORS

DIRECTORS

Date Election of Directors:

http://www.nmprc.state.nm.us/cgi-bin/nmprc/prcdtl.cgi?0987826+DOUBLE+I+INC 12/13/2002




E\IMPRC Corporation Information Inquj Page 1 of 2 |

NMPRC Corporation Information Inguiry

Public Regulation Commission

12/13/2002
e Follow this link to start a new search.
SCC Number: 0690693
Tax & Revenue Number:
Incorporation Date: MARCH 11, 1971, in NEW MEXICO
Corporation Type: IS A DOMESTIC PROFIT
Corporation Status: IS INACTIVE DUE TO VOLUNTARY DISSOLUTION
Good Standing:
Purpose:
CORPORATION DATES

Taxable Year End Date: 05/19/80
Filing Date: 08/18/80
Expiration Date:

SUPPLEMENTAL POST MARK DATES

Supplemental:
Name Change:
Purpose Change:

MAILING ADDRESS

PRINCIPAL ADDRESS

PRINCIPAL ADDRESS (Outside New Mexico)

http://www.nmprc.state.nm.us/cgi-bin/nmprc/predtl.cgi?0690693+TANK+SERVICE+CO 12/13/2002




I:Il\/Iin‘mC Corporation Information Inqui'
REGISTERED AGENT

‘ Page 2 of 2

COOP LICENSE INFORMATION

Number:

Type:
Expiration Year:

" INCORPORATORS

‘ DIRECTORS

Date Election of Directors: 06/19/81

HODGES, BOBBY J 110 LILAC MABANK , TX 75147

HODGES ,JOEE  EAST HIGHWAY 82 LOCO HILLS , NM 88255
HODGES , MAXINE 110 LILAC MABANK , TX 75147

12/13/2002

http://www.nmprc.state.nm.us/cgi-bin/nmprc/predtl.cgi?0690693+TANK+SERVICE+CO



NMPRC Corporation Information Inquj Page 1 of 2 ‘
-~ \

NMPRC Corporation Information Inquiry

Public Regulation Commission

12/13/2002 |

I & W TRANSPORTATION, INC.

SCC Number: 1105139

Tax & Revenue Number: 01153521000

Incorporation Date: JULY 06, 1981, in NEW MEXICO

Corporation Type: IS A DOMESTIC PROFIT

Corporation Status: IS INACTIVE DUE TO VOLUNTARY DISSOLUTION
Good Standing:

Purpose:

CORPORATION DATES

Taxable Year End Date: 12/31/95
Filing Date: I
Expiration Date:

SUPPLEMENTAL POST MARK DATES

Supplemental: ~ 04/05/95
Name Change:
Purpose Change:

MAILING ADDRESS

PRINCIPAL ADDRESS

PRINCIPAL ADDRESS (Outside New Mexico)

http://www.nmprc.state.nm.us/cgi-bin/nmprc/predtl.cgi?1105139+ 12/13/2002




NMPRC Corporation Information Inquj .

REGISTERED AGENT

Page 2 of 2

COOP LICENSE INFORMATION

Number:

Type:
Expiration Year:

INCORPORATORS

DIRECTORS

Date Election of Directors:

BUTTS , MICHAEL 1213 CALLE DEL SOL ARTESIA , NM 88210
IRBY , BAYLESS E 207 N. 5TH ARTESIA , NM 88210

IRBY, G. NORBERTA 1807 RAY ARTESIA , NM 88210

IRBY, LOWELL M 1807 RAY ARTESIA , NM 88210
PARCHMAN , GEORGE PO BOX 939 LOVINGTON , NM 88260

http://www.nmprc.state.nm.us/cgi-bin/nmpre/predtl.cgi?1105139+

12/13/2002




GEORGE A. GRAHAM, JR.

Q\ ATTORNEY & COUNSELOR AT LAW
a o 212 SOUTH FOURTH STREET
hf?\ \“5 ‘ - POST OFFICE DRAWER 2
oo L ARTESIA, NEW MEXICO 88211-0657
BU“\'Q‘.&:‘»{i‘ L L o (505) 746-988!
RQS” - FAX {505) 746-6455

April 17, 1991

United States Dept. of the Interior
Bureau of Land Management

P. 0. Box 1397

Roswell, NM 88202-1397

ATTENTION: Mr. Al Collar

Re: 1703 (064)

Dear Mr. Collar:

-"Some time back in February, you and I did discuss the BLM
“fencing off that hazardous wastes site south of the highway.

I .think you will recall I told you that the property south
'0of which the waste site is located does not belong to I & W,

Inc. and, therefore, I & W cannot grant you the easement
which you request. However, if you will make a request of
Double I, Inc., a New Mexico corporation, and address your
request to me, I feel that there should be no problem in
obtaining a construction easement and the placement of a
fence such as is described in the letter of April 11, 1991.
However, I must first have a request to present to Double I.

Thank you very much. Best regards.

Si rely,
j YN
4 "zi .‘/ GR %%R

GAG:pao

cc: Double I, Inc.




STATE OF NEW MEXICO

ENERGY, MiNERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

GARREY CARRUTHERS

POST OFFICE BOX 2088
GOVERNOR January 15, 1988 STATE LAND OFFICE BUILDING
SANTA FE. NEW MEXICO 87504
(S05) 827-5800
Double I
Box 7

Lgco Hills, New Mexico 88255

Re: $10,000 Treating Plant Bond
Double I, Inc., Principal
The Travelers Indemnity, Surety
Bond No. 427F256-5

Gentlemen:

In checking our records, I note that you have a $10,000
Treating Plant Bond on file in this office. I am enclosing a
copy of our Order No. R-8284 which states that all treating
plant bonds must be replaced with $25,000 bonds by January 1,
1988. To date, we have not received your replacement bond.

Since this is a violation of the Oil Conservation Division
Rules and Regulations, we would appreciate your taking care
of this matter immediately. Please advise me no later than
January 28th as to when I may expect to receive your
replacement bond.

Thank you.

Sincerely,

DIANA RICHARDSON
Administrator
Bonding Department

enclosure

cc: OCD - Artesia
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Form C-104
Revisged 10-1-78

FAX NO. 15057489720

#. 0. BOX 2000 N RECEWED

TR c— A . SANTA FE, NEW MEXICO 67501

e ] b1 ) f

. AUE 15 1980

PG T o REQUEST FOR ALLOWARLE

[ XX ] -‘.A:. AND O. C, E}‘

SoymaTex ; AUTHORIZATION TO TRANSPORT OIL AND NATURAL Ga ntees
§.{ rronaviom orvice | v CAS ARTESIA, OFFiCE

[Preweryryy

11 . Irh
Addresa Lowg M .

'F'um(n) {oe Tileag fChech peoper ax)
Now Wall

Recompletion

Change In Own-nher

315 W. Washington Arresia, N. M 88210

Other {Picase erplain)
Change in Tronaparier olt .

ou g

Coasingheod Can

0

Dry Cas

Condensqte

1f change of ownreship give name

200 addresn of previous o-nchﬂﬁM&M&w —

L DESCRIPTION OF WELL AND LLEASE

{.¢Ose Nome well No. | Pool Namae, Includine Formatian Kind of Lease Lecaw
' Siote, Faderal or Fos
Locatian
Unit Lvtter i Feet Fram The Line and $ect From The
Line of Section Township Range . NMPM, Cou:

s DESIGNATION OF TRANSPORTER OF OIL AND NATURAL GAS

Myeme of Auihatized < ranopofiel of OH ﬁ er Conderaate [ Aiddzexn (Cive oddresas 10 which approved copy of thix form is (o be sent)
Navajo Refining Co., Pipeline Division N. Freeman . 88210 —
Yeame ol Authorlnrd Trénsporter of Casinghead Cos ] of Rry Gas [ Address (Cive addsess (o whieh approved copy of thvs [orm i3 t0 be 4enl)

T N T T >
It well producas ofl oF Hauids, it s See. , Twe. . Ree. 18 Q34 actually connected? ) When
olve location of tarka, : 'y : 2/ : /7 20 !

. COMPLETION DATA

If this production is commingled with that from any other lease or pool, give commingling ordcf number:

: Ol Well ;Gns well I’Naw Well | Workover ! Deapen T Pluq Back ! Same Ru'V.: Ditl, Re
Desigrate Type of Campletion — (X) , H ' ' ! : '
A 1 i A A aahn
Daove Spudded Date Compl, Resdy to Prod. Total Depth P.B.T.D.

Elevauens (DF, RKB, RT, CR, ¢icuy

‘'ama of Producing Formatian

Top Qi1l/Cas Pay Tubing Depth

Fetioraniens

Dapth Caslng Shoe

TUBING, CASING, ARD CEMENTING RECORD

MOLE SIZE

CASING & TUBING SIZE DEPTH SET SACKS CEMENT

|

H i

;. TEST DATA AND REQUEST FOR ALLOWABLE  (Test must be afier revovery of sotal voluma of lead oll and must be equal 10 or vxceed top &

OIL WELL

able for thia denth or be for full 24 hews)

Dota First New Ol Run 7o Tenks

Dgore of Teet

Producing Method (Flow, pump, gos lifi, ¢5¢.)

2
Langth of Teat Tubin,

Choxe Stie

g Pressurs Cosing Plessuls

Agival Prod, Duting Test

Otl-Dbia,

weatet « Hdis. Gas » MCF

GAS WELL

—_
Acrval Froa. Tee1-MIF/D

Length of Teat

Bris. Condsnscis NNIACF Graviiy of Condensate

Teanng Method {piol, back pt.)

Tubing Plnnnw:(uhnt—l.h )

Casing Pressure { Ehut-1in) Choke Size

I CERTIFICATE OF COMPLIANCE

1 heredy certify that the rules snd regulsyd

Division have been complisd with and that the Information given
sbove §s tiue and complele to Ihe bust of my knawlsdge and bollel.

OIL CONSERVATION DIVISION
SEP 2 5 1980

oy o
TiTLe Gl AND 648 (86PEGTOR

This form )s 1o be liled In couplisnte with rULE 1104,

1 thie I» & requeat for aliowable for 8 newly drilled or desper
well, \his form mual be accompaniod hy » \abuletion ol \he deviet
tests lakmn on the wall in accordance with AULE MY,

. 19

ans of the Oll Conservation

.....__..ﬁuav_wz

(Tiile)

All swotiane of this form must be (11184 out completely for sll
sble on new end recampisted wells,
1111 out only Seetions 1, 1, 1If, and VI for chanyes of own

f?//{//‘) -

{Date)

well name or number, or Wtsnapaitel. o other such thauge of condidl
Sepsrate Yorme C-104 wmust be filed for sech pool in mulyl
rompiotad wolla.
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OIL CONSERVATION DIVISION
DISTRICT | HOBBS

@}g N]EW MHEXI[CO EN]ERGY MHNERALS B . PO BOX 1980, Hobbs, NM 88241
=% & NATURAL SSOURCES DEPARTMENT® & s

FAX (505) 393-0720
Jennifer A. Salisbury

CABINET SECRETARY

: September 11, 1998 }\/{//(b

Mr. Larry Gandy
Gandy Marley Inc.
P.O. Box 1658
Roswell, NM 88202

Dear Mr. Gandy:
Re:  C-138 BLM (Old I&W Hot Oil Service)

New Mexico Qil Conservation Division (NMOCD) is in receipt of the C-138 for the above
referenced facility. NMOCD cannot approve the C-138 at this time for the following reason(s).

*x The analyticéls provided do not represent the above ground waste piles. The analyticals
provided are for sub-surface soil samples.

*x The most recent analytical does not contain the full TCLP criteria.

Please inform your client to make arrangements to sample the above ground waste. Please notify
NMOCD 48 hours in advance so as we may witness this event.

| If you require any further information or assistance please do not hesitate to call (505 393-6161)
or write this office.

Sincerely Yours,

Wayne Price-Environmental Engineer

| cc:  Chris Williams-NMOCD District I Supervisor
Roger Anderson-Environmental Bureau Chief, Santa Fe, NM

fAy 378-6857 &m

file: wp98/gmblm

OIL CONSERVATION DIVISION - DISTRICT 1 Hobbs - P.O. Box 1980 - Hobbs, NM 88241-1980 - (505) 393-6161 FAX (505) 393 - 0720



Wi UILEIVAUOIL LJIVISION

- 3. kirst i
-es12, NM 88210 2040 South Pacheco Street SUb;‘l:luolrg;nr:
strice I1I - (SO;) 334-6178 . Santa Fe, New Mexico 87505 10 appropriaic|
W Rio Brazos Road

M 87410 (505) 827-7131 . Distnct Offic-

irice IV - (505) 827-7131 \

REQUEST FOR APPROVAL TO ACCEPT SOLID WASTE |

I. RCRA Exempt: [_] Non-Exemp.t:a 4. GeneratolByreau of Land Man|
; Verbal Approval Received: Yes D Né [Z] 5. Originating SiteLoco Hills NM
2. Management Facility Destination Gandy Marley Inc. 6. Transporter Gandy Corp.

3. Address of Facility Operator Box 1658  Roswell 8. State NM

7. Location of Material (Street Address or ULSTR) Hiway 82 Loco Hills

9. Circle One:

A.  Allrequests for approval to accept oilfield excmpt wastes will be accompanied by a certification of waste from the

Generator; one certificate per job.
€ All requests for approval to accept non-cxempt wastes must be accompamcd by necessary chemical analysis to

PROVE the material is not-hazardous and the Generator's certification of origin. No waste classified hazardous by
listing or testing will be approved.

All transporters must certify the wastes delivered are only those consigned for transport.

BRIEF DESCRIPTION OF MATERIAL:

Contaminated dirt from old oilfield operations dumping in old pit

(w64 ft 77{A5 TIng - q/” ”
Ll

’

stimated Volume —2200 ¢y Known Volume (to be entered by the operator at the end of the haul) <y
| |

IGNATURE: TITLE.__V=P DATE: 3-2-38

\‘ Waste Management FacilityAuthorized Agent

 YPEORPRINT NAME:Larry Gandy TELEPHONENO, _398-4960

i
\

(This
APPRONED BY: DATE:
APPROVED BY: TITLE: . DATE:




TSI s AT INCVY (VICALLO FOIN L-100

O. Box 1980

‘nbbs, NM 88241-1980 Energy Manerals and Natural Resources Department Onginated 8/8/95
dserict Il - (505) 748-1283 Oil Conservation Division

tesia, NM 88210 2040 South Pacheco Street 5“*’;‘1“ 01”(1-:11“3“
Lstrict I”'(SOS)334'6]78 San[a Fe' NCW M(’.XJCO 87505 us om
'00 Rio Brazos Road (505) 827-7131 to appropriate
ec, NM 87410 - Distnct Office

surict TV - (505) 827-7131

REQUEST FOR APPROVAL TO ACCEPT SOLID WASTE

I. RCRAExempt: (] Non-Exempt: ij

4. GeneratoByreau of Land Man

Verbal Approval Received: Yes [] No [a

5. Originating SiteL, oco Hills NM

2. Management Facility Destination Gandy Marley Inc. 6. Transporter Gandy Corp.

3. Address of Facility Operator Box 1658 Roswell 8. State NM

7. Location of Material (Street Address or ULSTR) Hiway 82 Loco Hills

9. Circle One:

Generator; one certificate per job.

listing or testing will be approved.

All transporters must certify the wastes delivered are only those consigned for transport.

A. All requests for approval to accept oilfield exempt wastes will be accompanied by a certification of waste from the

(@) All requests for approval to accept non-exempt wastes must be accompanied by necessary chemical analysis to
PROVE the material is not-hazardous and the Generator's certification of origin. No waste classified hazardous by

BRIEF DESCRIPTION OF MATERIAL:

Contaminated dirt from old oilfield operations dumping in old pit

Estimated Volume —2-200 cy Known Volume (to be entered by the operator at the end of the haul)

SIGNATURE: TITLE: v-p DATE: 9-2-98

Waste Management FacilityAuthorized Agent

TYPE ORPRINT NAME: Larry Gandy TELEPHONENO, _398-4960

; (This space for State Use)

APPROVED BY: __ TITLE: DATE:

|
|

APPROVED BY. TITLE: DATE:




. GANDY MARLEY, INC.
p. 0. BOX 827 .
TATUM, NEW MEXICO 88267
TATUM, NEW MEXICO ROSWELL, NEW MEXICO

CERTIFICATE OF WASTE STATUS

OILFIELD NON-EXEMPT WASTE MATERIAL

Originating Location:_ BUREAU OF LAND MANAGEMENT

- LOCO HILLS NEW MEXICO

Source: OLD ABANDONED OIL PIT

Disposal Location: 34 MILES WEST OF TATUM ON HIGHWAY 380

"As a condition of acceptance for disposal, I hereby certify
that this waste is a non—exempt waste as defined by the
Environmental Frotection RAgency's (EPA) July 1988 Regulatory
Determination. To my knowledge, this waste will be analyzed
pursuant to the provisions of 40 CFR Part 261 to verify the
nature as non-hazardous. I further certify that to =my
knowledge no "hazardous or listed waste" pursuant to the
provisions of 40 CFR, Part 261, Subparts C and D, has been
added or mixed with the waste so as to make the resultant
mixture a "hazardous waste" pursuant to the provisions of 40
CFR, section 261.3 (b)."

I, the undersigned as the agent for BUREAU OF LAND MANAGEMENT
concur with the status of the waste from the subject site.

Name lxl;ﬂk( Z\>C¥CG?vJQL\)

Title/Agency
BUREAU OF LAND MANAGEMENT
Address JEST SEGOND &DaO E_ 6?‘1@/\\(

GNC‘ !g Eg&k_ﬁgﬂLL, NEW MEXICO § @&Q
Signature Z;~_.l< LkginQJijLQ\

Date % -&‘C@i
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v Analvtical (719) 593-9598 + FAX (719} 593-9911

Descdpt Son A G

oo S mmﬁﬁ wwmﬂmw |
LABORATORY ANALYSIS

Ansiyts: Detection Limit Sample Resuits

Flashpoint (Pensky-Martens), °C............coveece.nn. 20°C eetvenetressmareeas v eerrenerecee > 84 °C

Araiifes; reported as N.D, were ot present above the stated i of deteciion.
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Reported: Aug 28, 1988

BTEX DISTINCTION
: Sampls
Annlyts Limit \.D.
malkg £08-0485
§502%7-01
Bengene 0.0050 N.D
Toluene 0.0050 N.D.
Ethyl Benzene 0.0050 ND.
Tote! Xylenes 0.0050 N.D.
Quadity Control Dats
Report Limit Multiplication Factor. 1.0
Data Analyzed: &ZIM08
instrument klentification: HP
Sumpgate Recovery, %: 8g
(QC Limits = 81-108%)

Analyes raported ms N.D. wers ot detacied sbove the statad raporing st
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" Analytical

IS O MARANI AL R B e AR aomconts WS A A ERTTIT A DR e

s Clmgt foject ik Ll e Recemd Aug 20. 1008

§ 1040-A Efkfon Drive Matrix Descipt: 80l . Exiracted: . Aug 24, 1998

3 lo Springs, CO 80907 Anstysis Method: EPA 418.1 red: . 24, 19081
f.. : Frank L. Foree Ficst Gample & 808-0483 aaiy ad: A

Tt A e ool _v ;W L s ;

TOTAL chovsmme Pemousum HYDROCARBONS

Sample Sample Sample
Number Dastription Results
808-0435 980237-D1 13,000
Detection Linits; 1000
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ATL JOB NO. 192063 May 18, 1994

NARRATIVE REPORT

FOCUSED SITE INVESTIGATION

FOR

BUREAU OF LAND MANAGEMENT

PROJECT

| & W HOT OIL SERVICE SOUTH
EPA CERCLIS NO. NM8141199978

1.0 [INTRODUCTION

1.1 Purpose
The purpose of this investigation is to evaluate the | & W Hot Oil Service

South site, a potential hazardous waste site located on land under the jurisdiction of
the U.S. Department of Interior, Bureau of Land Management (BLM). The scope of
work involved is specifically identified in BLM’s contract with ATL, Inc. (Contract No.
1422-N65-C2-3085, dated September 30, 1992), and ATL's technical proposal no.
P92277, dated August 24, 1992 which is incorporated into BLM'’s contract.

This investigation encompasses what the U.S. Environmental Protection
Agency (EPA) refers to as a Focused Site Investigation (FSI). The FSl is conducted

in accordance with EPA Guidance for Performing Site Inspections Under CERCLA,

Interim Final version, Publication 9345.1-01, September, 1992.

ATL/RFW/BLM Site Investigation Narrative Report I&W Hot Qil Service South
f:\reports\192063.#2 May, 1994 Page 5
ATL, Inc
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1.2 Objectives

The objectives of this FSI are to characterize hazardous substances released
at the site, investigate pathways of concern, identify targets at the site, collect and
document sufficientinformation to access any threat posed to human health and the
environment, use the Hazard Ranking System (HRS II) scoring to rank the site, and

determine if the site should be considered for inclusion on the National Priorities List
(NPL).

1.3 Scope of Work
For this FSI, the scope of work included the following:

L Review of previous information.

® Collection of information relating to the amount, nature, and toxicity of
the hazardous waste or hazardous substances at the site including the
results of any systematic testing and analysis of the material.

P

° Collection of information on the nature and extent of contamination at
the site.
L Collection of information on the general hydrogeology of the site and

the location of withdrawal wells within 4 miles and surface water within
2 miles of the site.

° A description of actual or potential pathways by which the hazardous
materials could leave the site, including an estimate of the probability
that any particular pathway is actually being used.

° The extent and type of injury, destruction or loss of natural resources
caused by the hazardous materials.

° A ranking of the site using EPA’s Hazard Ranking System (HRS ll) will
be performed. The basis for the total score and the individual route
scores will be discussed and justification included.

ATL/RFW/BLM Site Investigation Narrative Report I&W Hot Qil Service South
f:\reports\192063.#2 May, 1994 Page 6
ATI_, INncC
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2.0 SITE INFORMATION

2.1 Location

The | & W Hot Oil Service, South site is located in Loco Hills, New Mexico.
The site is in Section 21, Township 17 South, Range 30 East, New Mexico Principal
Meridian (N.M.P.M.), Eddy County, New Mexico. The geographic coordinates are 32°
49" 05" N latitude and 103° 58" 45" W longitude. Access to the site is from an
unimproved road east off Eddy County Road 217. Refer to Figure 1.

2.2 Site Description

The site is a trespass site on BLM managed land. The site is approximately ;

300 feet by 500 feet {3.4 acres) and contains no structures. The site is fenced with
a chain link fence, barbed wire and a locked entrance gate. The site elevation is

approximately 3635 feet (Mean Sea Level) with sand dune covered terrain sloping

south and southeast toward a closed basin. Slopes range from 1.4 to 5 percent.

Surface runoff is directed toward a closed basin southeast of the site {Putt, 1993).

The site is formed on silty sands, clayey sands and sandy clay. The site is |

underlain by Permo-Triassic Redbeds overlying the Permian Rustler Formation (Kelley,

1971; Dane and Bachman, 1965). The soils support only sparse stands of vegetation |

dominated by creosote bush, scrub oak, mesquite, and black grama.

2.3 Operational History and Waste Characteristics

The | & W Hot Qil Service South site is a trespass site on BLM managed land.
The site had oil field waste deposited on it. The property is south of property owned
by | & W Hot Qil Service, Inc. containing storage tanks for oil field waste.

-The wastes present are oil sludge likely derived from hot oil treatment of wells

and pipelines. The contamination is present as oil siudge filled pit, shallow puddles,

“and Wixtires of oil sludge and sandy soil in the piles and within the large pit.

ATL/RFW/BLM Site Investigation Narrative Report I1&W Hot Qil Service South i
f:\reports\192063.#2 May, 1994 Page 7
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Site information reviewed include the BLM files and the ICF Technology |
Incorporated Preliminary Assessment {(PA) report completed September, 1988. The
following areas within the site have been considered as sources for contaminant °

releases based on‘analytical results of the PA and FSI pre-reconnaissance.

1. Sludge (soil and waste oil mixture) piles at BLM10-2001 with an
estimated volume of 1185 cubic yards based on an estimated area of
10,090 square feet.

2. A sludge pile at BLM10-2002 with an estimated volume of 942 cubic
yards based on an estimated area of 7860 square feet.

3. A sludge pit at BLM10-2003 with an estimated volume of 27 cubic
yards based on an estimated area of 715 square feet.

4, A sludge pile at BLM10-2004 with an estimated volume of 10_cubic
yards based on an estimated area of 540 square feet.

There was no indication from past records nor from the PA that other areas
needed to be studied. The focus of the scope of work for this FSI was four (4)
sources identified above.

A PA of the I&W Hot Qil Service South site was conducted by ICF Technology
Incorporated in 1988 (BLM 1988). Soil samples from three (3) oil sludge piles or pits

were taken. Compounds of concern identified in the 1988 PA are as follows:

Arsenic Chromium
Lead Zinc
Ethylbenzene Phenanthrene
ATL/RFW/BLM Site investigation Narrative Report 1&W Hot Oil Service South
f:\reports\192063.#2 May, 1994 Page 9
AT[Q INc.




ST NN ERGRAER

. ‘ ‘ o

3.0 SITE INVESTIGATION SUMMARY

Field work at the | & W Hot Qil Service South was performed in accordance ;;
with the Project Work Plan for Loco Hills Landfill and | & W Hot Qil Service South,
BLM Contract 1422-N651-C2-3085; May 5, 1993. This FSI attempted to determine |

if the contaminants from previously identified sources had migrated vertically and '

horizontally.
Decontamination Procedures ¥

Augers, tools, and split spoon samplers were steam cleaned with detergent,
tap water rinsed, alcohol rinsed, then rinsed with distilled water. All liquid and solid
waste from the decontamination was collected on visqueen that formed the
decontamination area. The water was allowed to evaporate. The sediments |
remaining from the decontamination and the visqueen were left on site for treatment 1
during final remedial action.
Land Survey : , . !

A site land survey and mapping of the | & W Hot Oil Service South site was
conducted to provide documentation of site conditions and locations of samples. The :
maps were produced under the direct supervision of a registered land surveyor.

The site survey map was developed on an Auto CADD system with a scale of
1" = 30 feet.
Sampling ' ' ¥

The sampling activities included twelve (12) soil samples from four (4) shallow |,
soil borings on the site; three (3) "background” surface soil samples from outside the i
site. One (1) deep boring .(200 feet depth) was drilled during the Loco Hills Landfill

FSI at the closed basin where surface runoff collects. The deep boring was drilled |

I

ATL/RFW/BLM Site Investigation Narrative Report 1&W Hot Qil Service South [
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to investigate the possibility of shallow groundwater in the area. No water wells
were sampled. The closest water well is over four miles away.

The shallow soil borings were drilled to approximately 17 feet depth, using a

_hollow stem auger. Driven soil samples were taken at 3-5 feet, 8-10 feet, and 15-17

feet depth for chemical analysis. The borings were drilled using a truck mounted
CMESS drill. The drilling was supervised by ATL's Field Investigator who also kept
boring Iogs.’ The three background surface soil samples were taken at field selected
locations outside the influence of site activities.

The deep boring was drilled to a 200 foot depth without encountering
groundwater. The deep boring was sampled at 10, 80, 130 and 170 feet below
grade.

Samples are numbered using a three-letter, ten-digit identifier (BLMXX-YYYY-
Z27277). BLMXX is the investigation identifier, which for the Loco Hills Landfill and |
& W Hot Oil Service South is BLM 10. The next portion of the identifier, YYYY,
designates the specific sample location. This is further divided into 1YYY for the
Loco Hills Landfill location, 2YYY for the | & W Hot Oil Service South location, 3YYY
for the deep soil boring location, and 4YYY for the background soil location.

The last four digits (ZZZZ) serve as the sample identifier, which documents the
depth of sampling (for multiple depth sampling locations like the boreholes). For
example, -0005 is the sample collected at an end depth of 5 feet (3 to 5 feet). This
portion of the identifier also designates the field quality control samples. Equipment
blanks will be designated -12ZZ, and trip blanks will be designated -2ZZZ.

Soil samples were analyzed by a CLP laboratory in accordance with the third
edition of EPA’s "Tests for Evaluation of Solid Waste" (SW 846). Table 1 presents
a summary of all the samples that were collected for this project. The full set of data
for the project presented in Appendix B. The sampling locations are shown on Figure

2 and the Topographic Map in Appendix D.

ATL/RFW/BLM Site Investigation Narrative Report 1&W Hot Oil Service South
f:\reports\192063.#2 May, 1994 Page 11
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TABLE 1
NUMBER OF

PARAMETER SAMPLE NUMBER EQUIPMENT TOTAL NUMBER

EPA METHOD MATRIX OF SAMPLES BLANKS OF SAMPLES
PURGEABLE ORGANICS
8240 SOIL 12 1 13
SEMI VOC 8270 SOIL 12 1 13
PESTICIDE/PCB 8080 SOIL 12 1 13
PESTICIDE 8140 SOIL 12 1 13
METALS-INORGANICS SOIL 12 1 13
FULL TCLP ED WASTE 4 0 4

ATL/RFW/BLM Site Investigation Narrative Report 1&W Hot Qil Service South
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4.0 DATA ANALYSIS/TOXICOLOGY
4.1 PATHWAYS
4.1.1 Groundwater

The site is underlain by 10 to 15 ft of caliche and calichefied eolian deposits
(described in Section 4.1.3). These deposits are underlain by Permo-Triassic
Redbeds, which rest on Permian Rustler Formation. In the vicinity of the site, the

name Triassic Santa Rosa Formation of the Dockum Group has been given to the

Redbeds (Reed and Associates 1981). Reed etal. (1981) have described the Triassic

Santa Rosa Formation as directly overlying the Permian Rustler Formation. However, "

other reports describe the Permian Dewey Lake Formation as being stratigraphically *

between the Santa Rosa and Rustler Formations (Kelley, 1971; Dane and Bachman :

1965). Dane and Bachman's (1965) map show the Dewey Lake Redbeds (an alias

for Dewey Lake Formation) and overlying Dockum Group contact outcropping

approximately 7 miles south-southeast of the site. Kelley (1971) describes thé :

Dewey Lake Formation as being 200 to 300 ft thick and overlymg the Rustler. Deep

drilling in the area has shown that the distinctive evaporite beds of the Rustler

Formation are found at a depth of 228 ft (Reed and Associates, 1981). This !
suggests that part, if not most, of the Redbeds in the area belong to the Dewey Lake

Formation. Regardless of stratigraphic uncertainties, the Redbeds in the area have
been described as primarily fine-grained sand with interbedded siltstone, silty clay,
and clay. The clay layers within the Redbeds are thought to be laterally

discontinuous (Reed and Associates, 1981).

Below the Redbeds, the underlying Rustler Formation is 250 to 450 ft thick- .

and consists of two members; the upper member is predominantly gypsum and :

anhydrite; the lower member is predominantly dolomite and anhydrite (Reed and

Associates, 1981; Kelley, 1971). Reed and Associates (1981) describe the Rustler
as having collapse features or erosional depressions, which suggests Karst

development in the Rustler or underlying Permian Salado or Castile Formations. This

i
i
H
|
i

I
|
I
i
|
4 0
1
i
|
{
1
|
i
i
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is a likely scenario considering the extremely thick sequence of evaporite deposits in
the Permian strata in the region.

Subsurface lithologic information from the Site Investigation is available from
two sources: the deep soil boring, and shallow soil borings. The shallow soil borings
are discussed below in Section 4.1.3, and the deep soil boring is described here. The
deep soil boring (BLM10-3001) was drilled in between the Loco Hills Landfill and I&W
Hot Oil Service South Sites (Figure 1), with intentions of locating water and
describing the stratigraphy of the subsurface materials. This deep soil boring was
advanced to 200 ft below ground surface without encountering ground water.
Therefore, no groundwater samples were obtained. The lithologies encountered
consisted predominantly of moderate reddish brown (10 R 4/6) to pale brown (5 YR
5/2) silty sand. The sand is mostly very fine to fine grained, with a trace of clay and
gravel. Sands were non-cemented to highly indurated (highly compacted), and
sometimes calichefied, especially at shallower depths. Other lithologies alternated
with the silty sandstone throughout the 200 ft depth, including a fat (high plasticity),
hard clay (possibly claystone) from 95 to 105 ft, a claye? silty sand from 105t0 115
ft, and a gravel zone from 190 to 200 ft. The subsurface materials were mostly dry,

but were occasionally described as slightly moist.

The uppermost aquifer in the region within the lower mémber of the Permian
Rustler Formation is at a depth of approximately 500 ft below ground surface (BLM
1980 - Report did not provide data source for the 500 feet). Due to poor water
quality, people in the local community do not use water from the Rustler Aquifer. An
abandoned water supply well that was drilled in the town of Loco Hills just west of
the site was completed in the basal Rustler Formation and had extremely poor water
quality, with chloride concentrations exceeding 10,000 mg/L (Reed and Associates,
1981).

There were no wells located for this study within a 4-mile radius of the site

ATL/RFW/BLM Site Investigation Narrative Report 1&W Hot Oil Service South
f:\reports\192063.#2 May, 1994 Page 15
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(Collar, 1992). Therefore, there are no groundwater analytical results available. The

nearest water well to the site is located at the Arrow Gas Corporation facility, five

miles west of Loco Hills. The Loco Hills community currently receives their water |

from a pipeline that draws water from wells near Maljamar, 20 miles east of the site. |
The Maljamar wells are completed in the Tertiary Ogalala Formation (the High Plains
Aquifer). Due to post-depositional erosion, this important aquifer is not found in the
vicinity of the site. fhe Caprock geomorphic feature near Maljamar is the outcrop of |

the Ogalala Formation closest to the site (Dane and Bachman, 1965).

i
i
{

The site is located in an area where fresh ground water is non-existent. I[n!

fact, a salt water disposal facility has been permitted for a location just northwest of

|

the site (Reed and Associates, 1981). The site is not within a declared ground water
protection basin, but is approximately 9 miles southwest of the Lea County |
Underground Water Basin, and approximately 3 miles northeast of the Capitan
Underground Water Basin (NMSEO, 1966). Water from the Lea County Underground
Water Basin is derived from a stratigraphically higher aquifer than that at the site.
It is not known which aquifer(s) supplies the water for the Capitan Underground
Water Basin.

The local hydraulic gradient is to the southeast at about 25 to 30 ft per mile,
with a regional gradient south and southwestward toward the Pecos River (Reed and

Associates, 1981). Information regarding the hydraulic conductivity of ground water

is not available. However, information regarding permeabilities of the Redbeds near |

the site showed that shallow claystones had permeabilities ranging from 4.9 x 10°

to less than 1 x 10® cm/sec (Reed and Associates, 1982). Although these were |
laboratory Geotechnical test results, which are not always reflective of natural

conditions, the results do indicate that vertical migration of water beneath the site

would be slow (on the order of 9 x 107 ft per day; Reed and Associates, 1982).

ATL/RFW/BLM Site Investigation Narrative Report 1&W Hot Qil Service South ;
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4.1.2 Surface Water
The | & W Hot Oil Service South Site is located within the Lake McMillian -

State Line segment of the Pecos River Basin. Mountain runoff, runoff from

precipitation, and groundwater influx contribute to stream flow in the Pecos River.

Eleven to twelve inches of annual average precipitation occur in the Loco Hills area.

Intense localized thunderstorms of short duration are characteristic of rainfall during
the summer months. Annual free water surface evaporation ranges from 55 to 85
inches.

Surface water flow in the Loco Hills area occurs only during intense rainfall
events. Local arroyos flow from the site to the east and empty into a closed basin
approximately 1485 feet east of the site. All surface water from the site ultimately

infiltrates into the sandy soil or evaporates.

No surface water is present within the Loco Hills area. The drainage from the |

site flows east into a closed basin south of the waste transfer station and

approximately 1485 feet east of the site boundary.

4.1.3 Soils |

The soil profile at the | & W Hot Qil Service South site consists of 2 to 2 feet
of slightly moist reddish-brown silty sand at the surface. Beneath the surface soil is
a moist tannish white sandy clay with moderate calcareous ceme'ntation. This
tannish white layer is not present at BLM 10-2004.

At borings BLM 10-2001 and BLM 10-2002, a moist reddish-brown clayey

sand to sandy clay with weak calcareous cementation is present beneath the tannish

white sandy clay. The reddish-brown clayey sand extends to approximately 14 feet '

depth. At Boring BLM 10-2003, this soil layer was reported as silty sand. At Boring
BLM 10-2004, this soil layer runs between 3 and 9 feet of depth.

Moist tan sand and gravel is present.at 14 feet depth in boring BLM 10-2001.
Moist reddish-brown clayey sand with gravel is present at 14 feet of depth.

Il
|
|
|
|
{
|
H
|
;
|
|
|
|
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At boring BLM 10-2003, moist brown sandy clay with weak calcareous
cementation is found between 14 and 16 feet of depth. Moist reddish-brown silty
sand is present below 16 feet of depth in Boring BLM 10-2003. Boring BLM 10-2004
has moist tannish-white sandy clay with moderate calcareous cementation at 15 feet
of depth. All borings within the site were stopped at 17 feet below surface
elevation. Reddish-brown silty sand was present at the three (3) background sample

locations.

4.1.4 Air

The climate of the site is characteristic of the High Plains Desert with an
average daily maximum temperature for the warmest month of approximately 95
degrees Fahrenheit and an average daily minimum temperature for the coldest month
of approximately 25 degrees Fahrenheit (Williams, 1986). The site is near the
warmest part of the state with aimost 210 frost-free days per year. Average annual
precipitation is 12 to 14 inches per year, with the majority of the precipitation falling
during thunderstorms from May to September. Annual free water surface
evaporation is over 80 inches per year, with a net precipitation of -66 inches per year
(-5.5 inches per month). Average monthly wind speeds range from 10 to 16 miles
per hour. March and April are the windiest months. Winds are predominantly from
the south {Williams, 1986). '

No air sampling was conducted for this_ study; therefore, no results are

available from this study or from previous studies.

4.2 TARGETS

4.2.1 Soil Exposure

Targets: There are no workers at the I&W Hot Qil Service South Site, and
access to the site is restricted by a fence. No residences, schools, or day care

facilities are located within 200 ft of the site. The nearest individual is approximately

ATL/RFW/BLM ~ Site Investigation Narrative Report 1&W Hot Qil Service South
f:\reports\192063.#2 May, 1994 Page 18
ATI_Q Inc.




® @

600 ft from the site boundary. Approximately 275 people live within a 1-mile radius
of the site. No sensitive environments, including wetlands, are located within a 4-
mile radius of the site.

Exposure scenario: Due to the limited site access and distance to the nearest
individual, the most likely soil exposure scenario is ingestion of airborne soil.
Sampling of airborne particles has not been conducted, therefore the potential for this
exposure pathway has not been delineated. The soil exposure pathway would be
greatly reduced by capping contaminated surface soils at the site, or instituting

another mitigative procedure.

4.2.2 Surface Water Migration

Targets: There is no surface water on or within 15 miles of the I& W Hot QOil
Service South site. No sensitive environments, including wetlands, are located within
a 4-mile radius of the site.

Exposure scenario: The surface water pathway was not evaluated because no

pathway distance limit targets were determined within the 15-mile target.

4.2.3 Groundwater Migration

Targets: The nearest well is approximately five miles from the site. This well
is not a drinking water well. The closest public drinking water well is approximately
20 miles from the site. The shallowest aquifer is located 500 ft below the ground
surface. This aquifer has a high chloride content, making it unsuitable for drinking
water.

Exposure scenario: The groundwater pathway was not evaluated because no

pathway targets were determined within the 4-mile target distance limit.
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4.2.4 Air Exposure

Targets: The nearestindividual is approximately 600 ft from the site boundary.
Approximately 285 individuals live within a 4-mile radius of the site.

The number of people that reside within 4 miles of the site was calculated

using 2.63 persons per household for Carlsbad. The average for Eddy County is not

available.
On-site e O people
0-0.25 mile  eeemmeeeseeeees 93 people
0.25t0 0.50 mile  ceemeemmemenes 81 people
0.580to T.O0mile  cemeemmeeneee- , 99 people
1.0to 2.0 miles  ccemmmemeneees 12 people
2.0t0 3.0 miles  eceeememeene- O people
3.0t0 4.0 miles = cemmecememeena- O people

Exposure scenario: The most likely air exposure scenario for individuals near
the site is volatilization of contaminants in the soil. No air sampling has been
conducted at the site, therefore the potential for this exposure pathway has not been
delineated. The air exposure pathway would be greatly reduced by capping

contaminated surface soils at the site, or instituting another mitigative procedure.

4.3 FOCUSED SITE INVESTIGATION ANALYTICAL RESULTS

This section provides a comparison of chemical concentrations found in soil

samples collected from the four (4) boring locations at the site to levels reported for
the three (3) surface background samples collected outside the fenced area of the
site. The completed data set for the | & W Hot Oil Service South site presented in
Appendix B. Note that the comparison of surface backéround samples with
subsurface samples is valid and conservative within the context of the scope of this

investigation. For this site, the highest concentration of contaminants is present at
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the surface of each source. Typically the concentrations decrease with depth in the
type of soil present at this site. For this project, most determinations of release were
based on Item 2.

Table 2 lists the test results above detection limits (hits), J and B values for
the samples collected from the four (4) boring locations at the site. Table 3 lists the
test results above dgtection limits, J and B values for the three (3) background
samples. EPA "Guidance for Performing Site Inspection under CERCLA" (OSWER
Directive 9345.1-05) states that meeting either of the following establishes that a
release has occurred:

1. On-site concentrations exceed background concentrations by three (3)

times (background greater than detection limit).

2. On-site concentrations exceed detection limit when background

concentration is less than detection limit.

Background Samples
The background samples have total chromium at 4.3 to 6.3 times the detection

limit. Total lead in the background samplesis 11.1 to 14.5 times the detection limit.
Total zinc in the background samples is 6.2 to 10.4 times the detection limit.
Arsenic was detected at 1.1 to 1.3 times detection Iimits.r The organic compound
1,1,2 Trichloroethane were present above detection limit in one (1) background
sample 4006.
Location 2001

Atlocation 2001, the contaminant levels did not constitute a release by criteria
of number 1 or 2.
Location 2002

Atlocation 2002, the contaminant levels did not constitute a release by criteria

of number 1 or 2.
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Location 2003

of number 1 or 2.
Location 2004

of number 1 or 2.

| in soils at this location.
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Atlocation 2003, the contaminant levels did not constitute arelease by criteria
| At location 2004, the contaminant levels did not constitute arelease by criteria

Full TCLP data was collected from four (4) samples at the deep soil boring

locations. The results show that there were no extractable hazardous constituents

1&W Hot Oil Service South
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SOIL CHEMISTRY DATA BY LOCATION
SITE: BLM10O

LOCATION: 2001

NORTH COORDINATE: UNKNOWN

EAST COORDINATE: UNKNOWN
05/25/93 70 06/30/93

REPORY DATE: 10/21/93

SAMPLE| DEPTH RANGE | UNITS OF PARAMETER DETECTION * | DILUTION
PARAMETER NAME LOG DATE | 1Ib CFT) MEASURE  |PVI VALUE LIMIT LAB CODE FACTOR
X SOLIDS 06/30/93 | 0004 3.0- 4.0] X 83.9 0.10 RWL 1.0

06730793 | 0009 8.0- 9.0| X 8a.8 0.10 RWL 1.0
06730793 | 0016 15.0- 16.0] X 97.4 0.10 RWL 1.0
1,1,2- TRICHLOROETHANE 06/30/93 | 0009 8.0- 9.0| us/ka J 3. 6. RWL 1.
ACETONE 06/30/93 | 0004 3.0- 4.0| uG/ke B 15. 12, RWL 1.
06/30/93 | 0009 8.0- 9.0| ue/KkG 8 18. 1. RML 1.
06/30/93 | 0016 | 15.0- 16.0{ UG/KG B 10. 10. /WL 1.
ARSENIC, TOTAL 06/30/93 | 0004 3.0-  4.0| MG/KG 1.9 1.2 RWL 1.0
06/30/93 | 0009 8.0- 9.0 MG/KG 1.1 1.1 RWL 1.0
BICARBONATE 06/30/93 | 0004 3.0- 4.0} MG/KG 167. 10.0 RWL 1.0
06730793 | 0009 8.0- 9.0| MG/KG 135. 10.0 RWL 1.0
06730793 | 0016 | 15.0- 16.0] MG/KG 41.1 10.0 RWL 1.0
BIS(2-ETHYLHEXYL )PHTHALATE 06/30/93 | 0004 3.0- 4.0} UG/KG J 89. 380. RWL 1.
CALCIUM, TOTAL 06/30/93 | 0004 3.0- 4.0] MG/XG 161000. 59600. RWL 100.
06730793 | 0009 8.0- 9.0} MG/KG 45900, 548, RML 1.0
06/30793 | 0016 15.0- 16.0]| MG/KG 18700. 508. RWL 1.0
CARBONATE 06/30/93 | 0004 3.0-  4.0] MG/KG 47.7 10.0 RWL 1.0
06730793 | 0009 8.0- 9.0{ MG/XG 90.1 10.0 RWL 1.0
06730793 | 0016 | 15.0- 16.0| MG/xG 82.2 10.0 RWL 1.0
CHEMICAL OXYGEN DEMAND 06730793 | 0004 3.0- 4.0} MG/KG 122. 29.8 RWL 1.0
06/30/93 | 0009 8.0- 9.0] MG/KG 32.5 28.2 RWL 1.0
06730793 | 0016 15.0- 16.0] MG/KG 95.3 25.7 RWL 1.0
CHROMIUN, TOTAL 06730793 | 0004 | 3.0- 4.0| Me/Kc 2.4 1.2 RWL 1.0
06730793 | 0009 8.0- 9.0| mMG/KkG 4.1 1.1 RWL 1.0
06/30/93 | 0016 15.0- 16.0| MG/KG 1.5 1.0 RWL 1.0
COPPER, TOTAL 06/30/93 | 0009 8.0- 9.0| MG/xG 3.2 2.7 RML 1.0
DELTA-BHC 06/30/93 | 0009 8.0- 9.0| UG/KG J 0.75 4.5 RWL 1.00
Notes:
B = Compound was found in the blank and sample.

J = Result is an estimated value below the reporting limit.
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SOIL CHEMISTRY DATA BY LOCATION
SI1TE: BLM10

LOCATION: 2001

NORTH COORDINATE: UNKNOWN

EAST COORDINATE: UNKNOWN
05/25/93 10 06/30/93

Table 2 continued

REPORT DATE: 10/21/93
SAMPLE| DEPTH RANGE | UNITS OF PARAMETER DETECTION DILUTION
PARAMETER RAME LOG DATE 10 (FT) MEASURE PVl VALUE LIMIT LAB CODE FACTOR
DI-N-BUTYL PHTHALATE 06/30/93 | 0004 | 3.0- 4.0| vG/Ke J8 120. 380. RUL 1.
06/30/93 | 0009 | 8.0- 9.0| uG/KG J8 92. 360. RWL 1.
06/30/93 | 0016 | 15.0- 16.0| uG/xe 8 97. 340. | RWL 1.
. DICHLOROMETHANE-METHYLENE CHLORIDE | 06/30/93 | 0004 3.0- 4.0] UG/KG 8 1". 6. RWL 1. . ;
i LEAD, TOTAL 06/30/93 | 0004 3.0-  4.0] MG/KG 4.4 0.36 RWL 1.0 >
06/30/93 | 0009 | 8.0- 9.0 MG/XG 3.8 0.34 RWL 1.0 e
06/30/93 | 0016 | 15.0- 16.0| MG/KG 1.5 0.30 RWL 1.0 N
L
MAGNESIUM, TOTAL 06730793 | 0004 3.0- 4.0 MG/KG 2680. 596. RWL 1.0 Q
| , 06/30/93 | 0009 | 8.0- 9.0| MG/Ke 2810. 548. RWL 1.0 2
; 06/30/93 | 0016 | 15.0- 16.0| MG/KG 520. 508. RWL 1.0
! 2
| POTASSIUM, TOTAL 06730793 | 0009 8.0- 9.0] mMG/KkG 578. 548. RWL 1.0 Eg
I
| SILICON, TOTAL 06/30/93 | 0004 | 3.0- 4.0| MG/KG 289, 11.9 RML 1.0 SE
: 06/30/93 | 0009 | 8.0 9.0 MG/KG 274, 10.9 RWL 1.0 =
| N 06/30/93 | 0016 | 15.0- 16.0| MG/KG 1%9. 10.1 RML 1.0 “w o
' ] SODIUM, TOTAL 06/30/93 | 0004 | 3.0- 4.0| mG/xe 637. 596. RWL 1.0 3N
| | 06730/93 | 0009 | 8.0- 9.0] MG/KG 597. 548. RWL 1.0 P
i TOTAL ORGANIC CARBON 06/30/93 | 0004 3.0- 4.0] MG/KG 10400. 571, RWL 1.0 8
: , 06730793 | 0009 | 8.0- 9.0 MG/KG 2170, 328. RWL 1.0 por
, 06/30/93 | 0016 | 15.0- 16.0| Me/xG 3160. 270. RWL 1.0 X
’ ZINC, TOTAL 06/30/93 | 0004 | 3.0- 4.0] MG/KG 8.1 2.4 RWL 1.0 3
i 06/30/93 | 0009 | 8.0- 9.0 MG/KG 12,4 2.2 RWL 1.0 3
! - 06/30/93 | 0016 | 15.0- 16.0] MG/KG 5.0 2.0 RWL 1.0 -
| &
' 0




SOIL CHEMISTRY DATA BY LOCATION
SITE: BLMN1O

LOCATION: 2002

NORTH COORDINATE: UNKNOWN

EAST COORDINATE: UNKNOWN
05/25/93 10 06/30/93

REPORT DATE: 10/21/93

Y4

SAMPLE| DEPTH RANGE | UNITS OF PARAMETER DETECTION DILUTION
PARAMETER NAME LOG DATE 10 (FT) MEASURE PVl VALUE LIMIT LAB CODE FACTOR
X SoLIDS 06/30/93 | 0004 3.0- 4.0] X 84.9 0.10 RWL 1.0
06/30/93 | 0009 8.0- 9.0| X 87.6 0.10 RWL 1.0
06/30/93 | 0016 15.0- 16.0] X 96.7 0.10 RML 1.0
ACETONE 06/30/93 | 0004 3.0- 4.0] UG/KG B 16. 12. RWL 1.
06/30/93 | 0009 8.0- 9.0] uG/xG 8 13. - 1. ’ RHWL 1.
06/30/93 | 0016 15.0- 16.0| UG/KG B 15. 10. RWL 1.
ARSENIC, TOTAL 06/30/93 | 0004 3.0- 4.0| MG/KG 1.2 1.1 RWL 1.0
06/30/93 | 0009 8.0- 9.0} MG/KG 1.4 1.1 RWL 1.0
BICARBONATE 06/30/93 | 0004 3.0- 4.0] MG/XG 94.2 10.0 RWL 1.0
06/30/93 | 0009 8.0- 9.0} MG/XG 91.4 10.0 RWL 1.0
06/30/93 | 0016 15.0- 16.0] MG/XG 62.0 10.0 RUL 1.0
CALCIUM, TOTAL 06/30/93 | 0004 3.0- 4.0] MG/KG 2060. 576. RWL 1.0
06/30/93 | 0009 8.0- 9.0| MG/KG 1510. 568. RML 1.0
06/30/93 | 0016 15.0- 16.0] MG/KG 42800. 504. RWL 1.0
CARBONATE 06/30/93 | 0004 3.0- 4.0] MG/XG 23.6 10.0 RUL 1.0
06/30/93 | 0009 8.0- 9.0| MG/KG 22.8 10.0 RUL 1.0
06/30/93 | 0016 15.0- 16.0] MG/KG 41.4 10.0 LU 1.0
CHEMICAL OXYGEN DEMAND 06/30/93 | 0004 3.0- 4.0] MG/KG 34.0 29.5 RWL 1.0
06/30/93 | 0016 15.0- 16.0| MG/KG 29.8 25.8 RWL 1.0
CHROMIUM, TOTAL 06/30/93 | 0004 3.0- 4.0f] MG/KG 2.6 1.2 RUWL 1.0
06/30/93 | 0009 8.0- 9.0| MG/KG 4.4 1.1 RUWL 1.0
06/30/93 | 0016 15.0- 16.0]| MG/XG 1.6 1.0 RWL 1.0
COPPER, TOTAL 06/30/93 | 0009 8.0- 9.0| MG/XG 4.3 2.8 RWL 1.0
06/30/93 | 0016 15.0- 16.0] MG/KG 2.6 2.5 RWL 1.0
DI-N-BUTYL PHTHALATE 06/30/93 | 0004 3.0- 4.0| UG/XG 48 150. 390. RWL 1.
06/30/93 | 0009 8.0- 9.0| UG/KG JB 100. 370. RWL 1.
06/30/93 | 0009 8.0- 9.0} uG/KkG J8 110. 370. RWL 1.
06/30/93 | 0016 15.0- 16.0] UG/KG JB 92, 340. RUWL 1.

Table 2 continued
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SITE: BLMIO0

LOCATION: 2002

NORTH COORDINATE: UNKNOWN
EAST COORDINATE: UNKNOWN
05725/93 10 06/30/93
REPORT DATE: 11/21/93

k %@:}‘"{ ""' O . o COOEENT et g IR . , e Tt ot et s o o
i o SOIL CHEMISTRY DATA BY LOCATION® =~ ™~ : I R e
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SAMPLE] DEPTH RANGE | UNITS OF PARAMETER DETECYION DILUTION
PARAMETER NAME LOG DATE 1D (FT) MEASURE PVl VALUE LIMIT LAB CODE FACTOR
DI-N-BUTYL PHTHALATE 06/30/93 0016 15.0- 16.0} UG/XG Je 120. 340. RWL 1.
DICHLOROME THANE -METHYLENE CHLORIDE 06730793 0016 15.0- 16.0] UG/KG J8 4. 5. .RHL 1.
LEAD, TOTAL 06/30/93 | 0004 3.0-  4.0| MG/XG 2.5 0.33 RWL 1.0 ;
06/30/93 | 0009 8.0- 9.0 MG/KG 3.6 0.33 RWL 1.0
’ 06730793 | 0016 | 15.0- 16.0] mesxe 2.1 0.30 RWL 1.0 LZ
MAGNESIUM, TOTAL 06/30/93 | 0004 3.0- 4.0 MG/xG 3640. 576. RWL 1.0 5;
06/30/93 | 0009 8.0- 9.0 MG/KG 3500. 568, RWL 1.0 -
06/30/93 | 0016 | 15.0- 16.0| MG/KG 871. 504, RWL 1.0 g
POTASSIUM, TOTAL 06/30/93 | 0009 8.0- 9.0 Mesxe 732. 568. RWL 1.0 e
)
SILICON, TOTAL : 06/30793 | 0004 3.0-  4.0| MG/KG 401. 1.5 RWL 1.0 A
06/30/93 | 0009 8.0- 9.0 MG/KG 407. 1.4 RWL 1.0 an
06/30/93 | 0016 | 15.0- 16.0| Me/xe 196. 10.1 RWL 1.0 e
e
'5\’ TOTAL ORGANIC CARBON 06/30/93 | 0004 3.0-  4.0| MG/KG 28700. 909. RUL 1.0 2 E,'
06/30/93 0009 8.0- 9.0] MG/KG 10800. 645. RUL 1.0 )
06/30/93 | 0016 | 15.0- 16.0] MG/KG 5820. 400, RUL 1.0 on
ol
Z2INC, TOTAL 06/30/93 | 0004 3.0- 4.0 Ma/xG 7.6 2.3 RWL 1.0 0
06/307/93 | 0009 8.0- 9.0| mMe/xG 12.3 2.3 RUL 1.0 o
06/30/93 | 0016 | 15.0- 16.0] MG/XG 5.4 2.0 RWL 1.0 —
[
Table 2 continued 8
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SOIL CHEMISTRY DATA BY LOCATION
SITE: BLM1D

LOCATION: 2003

NORTH COORDINATE: UNKNOWN

EAST COORDINATE: UNKNOWN
05/25/93 10 06/30/93
REPORT DATE: 10/21/93

SAMPLE| DEPTH RANGE UNITS OF PARAMETER DETECTION DILUTION

PARAMETER NAME LOG DATE | 1D (FD) NEASURE  |pVI VALUE LINLT LAB CODE | FACTOR
X SOLIDS 06/30/93 | 0004 | 3.0- 4.0| x 92.4 0.10 RWL 1.0
06730793 | 0009 { 8.0- 9.0| X 9.7 0.10 RWL 1.0

06/30/93 | 0016 | 15.0- 16.0] X 9.4 9.10 RWL 1.0

ACETONE 06/30/93 0004 3.0- 4£.0] VG/XG B 36. 11. RML 1.
06730793 | 0009 | 8.0- 9.0 ue/xe B 12. . 10. RWL 1

06730793 | 0016 | 15.0- 16.0| uc/xe 8 1. . RWL 1.

ARSENIC, TOTAL 06/30/93 | 0004 | 3.0- 4.0| MG/KG 1.3 1.1 RWL 1.0
. 06730793 | 0009 | 8.0- 9.0 Me/Ke 1.5 1.0 RWL 1.0

06/30/93 | 0016 | 15.0- 16.0| MG/XG 1.0 1.0 RWL 1.0

BICARBONATE 06730793 0004 3.0- 4.0] MG/XG 119. 10.0 RWL 1.0
06730/93 | 0009 | 8.0- 9.0| Mesxa 14. 10.0 RWL 1.0

06/30/93 | 0016 | 15.0- 16.0 masxe 157. 10.0 RWL 1.0

CALCIUM, TOTAL 06/30/93 | 0004 | 3.0- 4.0 MG/xe 2430. 534. RWL 1.0
06730793 | 0009 | 8.0- 9.0| MosKe 1440. 508. RWL 1.0

06/30/93 | 0016 | 15.0- 16.0] WG/Ke 2010. 518, RWL 1.0

CARBONATE 06/30/93 | 0004 | 3.0- 4.0 merxe 6.9 10.0 RWL 1.0
06/30/93 0009 8.0- 9.0] MG/KG 82.7 10.0 RWL 1.0

06/30/93 | 0016 | 15.0- 16.0] Me/xG 83.9 10.0 RWL 1.0

CHEMICAL OXYGEN DEMAND 06/30/93 | 0004 | 3.0- 4.0| Mok 3.2 27.0 RWL 1.0
06730793 | 0009 | 8.0- 9.0| MG/KG 55.2 25.8 RWL 1.0

06/30/93 | 0016 | 15.0- 16.0] Mo/ke 102. 26.2 RWL 1.0

CHROMIUM, TOTAL 06730793 | 0009 | 8.0- 9.0 Mo/xe 2.0 1.0 RWL 1.0
06/30/93 | 0016 | 15.0- 16.0] NG/KG 6.2 1.0 RWL 1.0

COPPER, TOTAL 06/30/93 | 0016 | 15.0- 16.0| meska 2.9 2.6 RWL 1.0
DI-N-BUTYL PHTHALATE 06/30/93 0004 3.0- 4.0} UG/KG JB 96. 350. RML 1.
06/30/93 | 0009 | 8.0- 9.0| uG/KG JB 110. 350, RWL 1.

06/30/93 | 0009 | 8.0- 9.0| uc/ke J8 110. 350, RWL 1.

06730793 | 0016 | 15.0- 16.0| ve/xe J8 86. 350. RML 1.

Table 2 continued
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SOIL CHEMISTRY DATA BY LOCATION
SITE: BLMIO

LOCATION: 2003

NORTH COORDINATE: UNKNOWN

EAST COORDINATE: UNKNOWN
05/25/93 10 06/30/93
REPORT DATE: 10/21/93
SAMPLE| DEPTH RANGE | UNITS OF PARAMETER DETECTION DILUTION |
PARAMETER NAME LOG DATE | 1D (FT) MEASURE  |pPvI VALUE LIMIT LAB CODE FACTOR
DICHLOROMETHANE -METHYLENE CHLORIDE | 06/30/93 | 0004 3.0- 4.0| uc/xe 8 1. 5. RUL 1.
06/30/93 | 0009 8.0- 9.0| UG/XG 8 9. 5. RWL 1.
‘ 06/30/93 | 0016 | 15.0- 16.0| uG/KG B 9. 5. - RUL 1.
LEAD, TOTAL 06/30/93 | 0004 3.0- 4.0] MG/xG 2.5 0.32 RWL 1.0 e
06/30/93 | 0009 8.0- 9.0[ NG/KG 1.9 0.31 RWL 1.0 g
06/30/93 | 0016 | 15.0- 16.0| MG/KG 4.0 0.30 RWL 1.0 =
o
MAGNESIUM, TOTAL 06/30/93 | 0004 3.0- 4.0| MG/KG 3080. 534. RWL 1.0 H
, 06730793 | 0009 8.0- 9.0| Me/KG 2320. 508. RWL 1.0 A
06/30/93 | 0016 | 15.0- 16.0| MG/KG 1540, 518. RWL 1.0 ™
3
POTASSIUM, TOTAL 06/30/93 | 0016 | 15.0- 16.0] MG/KG 838. 518. RWL 1.0 .
$ILICON, TOTAL 06/30/93 | 0004 3.0-  4.0| MG/xG 335, 10.7 RWL 1.0 S
06/30/93 | 0009 8.0- 9.0] Mosxe 306. 10.2 RWL 1.0 ad
06730793 | 0016 | 15.0- 16.0] MG/xG 292. 10.4 RWL 1.0 S g
, > TOTAL ORGANIC CARBOW 06/30/93 | 0004 | 3.0- 4.0] Ma/KG 22000. 909. RWL 1.0 >
i 06/30/93 | 0009 8.0- 9.0{ Ma/kG 910, 455. RML 1.0 ]
| 06730793 | 0016 | 15.0- 16.0| MG/KG 98.3 75.2 RMWL 1.0 % N
2INC, TOTAL 06/30/93 | 0004 3.0-  4.0] MG/xG 4.7 2.1 RWL 1.0 0
06/30/93 | 0009 8.0- 9.0] MG/KG 6.2 2.0 RWL 1.0 lo)
. 06/30/93 | 0016 | 15.0- 16.0] MG/KG 16.8 2.1 RWL 1.0 P
w
. o]
Table 2 continued a
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" SOIL CNEMISTRY DATA BY LOCATION

SITE: BLM10
LOCATION: 2004

NORTH COORDINATE: UNKNOWN
EAST COORDINATE: UNKNOWN
05/25/93 10 06/30/93
REPORT DATE: 10/21/93

SAMPLE| DEPTH RANGE | UNITS OF PARAMETER DETECTION DILUTION
PARAMETER NAME LOG DATE 1D (FT) MEASURE PVl VALUE LIMIT LAB CODE FACTOR
X SOLIDS 06/30/93 | 0004 3.0- 4.0] X 93.3 0.10 RUL 1.0
06/30/93 | 0009 8.0- 9.0] X 921M.5 0.10 RWL 1.0
06/30/93 | 0016 15.0- 16.0 X 90.4 0.10 RML 1.0
1,1,2-TRICHLOROETHANE - 06/30/93 | 0009 8.0- 9.0 uG/xG J 3. 5. RWL 1.
ACETONE 06/30/93 | 0004 3.0- 4.0] uG/xa 8 19. 1. RUWL 1.
06/30/93 | 0009 8.0- 9.0| uG/xG B 20. 1. RUL 1.
06/30/93 | 0016 15.0- 16.0] UG/KG B 22, 1. RUL 1.
AROCLOR- 1254 06/30/93 | 0004 3.0- 4.0] us/xG JB 34. 86. RWL 1.00
' 06/30/93 | 0016 15.0- 16.0] UG/KG J8 38. 84. RUL 1.00
ARSENIC, TOTAL 06/30/93 | 0004 3.0- 4.0 MG/XG 1.6 1.1 RUWL 1.0
06/30/93 | 0009 8.0- 9.0] MG/XG 4.8 1.1 RUWL 1.0
06/30/93 | 0016 15.0- 16.0| MG/KG 2.4 1.1 RWL .10
BICARBONATE 06/30/93 | 0004 3.0- 4.0] MG/KG 139. 10.0 RWL 1.0
' 06/30/93 1 0009 8.0- 9.0| MG/KG 120. 10.0 RUWL 1.0
06/30/93 | 0016 15.0- 16.0| MG/xG 133. 10.0 RWL 1.0
CALCIUM, TOTAL 06/30/93 | 0004 3.0- 4.0]| MG/KG 1030. 492. RWL 1.0
06/30/93 | 0009 8.0- 9.0] MG/KG 3890. 561. RUWL 1.0
06/30/93 | 0016 15.0- 16.0| MG/KG 35200. 534. RWL 1.0
CARBONATE 06/30/93 | 0004 3.0- 4.0} MG/KG 10.7 10.0 RUL 1.0
CHEMICAL OXYGEN DEMAND 06/30/93 | 0004 3.0- 4.0 MG/XG 110. 26.8 RWL 1.0
06/30/93 | 0009 8.0- 9.0]| mG/xG 85.3 27.3 RUL 1.0
06/30/93 | 0016 15.0- 16.0| MG/KG 31.9 21.7 RUWL 1.0
CHROMIUM, TOTAL 06/30/93 | 0004 3.0- 4.0} MG/KG 4.8 0.98 RUL 1.0
06/30/93 | 0009 8.0- 9.0| MG/XG 7.4 1.1 RWL 1.0
06/30/93 | 0016 15.0- 16.0] MG/KG 6.3 1.1 RWL 1.0
COPPER, TOTAL 06/30/93 | 0009 8.0- 9.0| MG/KG 3.3 2.7 RUL 1.0
06/30/93 | 0016 15.0- 16.0| MG/KG 1.3 2.7 RWL 1.0

Table 2 continued
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SOIL CREMISTRY DATA BY LOCATION
Site: biM10

LOCATION: 2004

NORTH COORDINATE: UNKNOWN

EAST COORDINATE: UNKNOWN
05/25/93 10 06/30/93

REPORY DATE: 10/21/93

SAMPLE| DEPTH RANGE | UNITS OF PARAMETER DETECTION DILUTION

PARAMETER NAME LOG DATE 10 (FT) MEASURE PVI VALUE LINIT LAB CODE FACTOR
O1-N-BUTYL PHIHALATE 06730793 | 0004 3.0- 4.0| ue/Ke J8 70. 350. RWL 1.
06/30/93 | 0009 8.0- 9.0| UG/KG J8 120. 350. RWL 1.

06730793 | 0016 | 15.0- 16.0| uGsxe 48 100. 350. RWL 1.

DICHLOROMETHANE -METHYLENE CHLORIDE 06/30/93 0009 8.0- 9.0| UG/XG 8 12. 5. RUL 1.
06/30/93 | 0016 | 15.0- 16.0] vG/KG B 17.- 5. RWL 1.

LEAD, TOTAL 06/30/93 | 0004 3.0- 4.0| Ma/KG 3.8 0.32 RWL 1.0
06/30793 | 0009 8.0- 9.0] MG/KG 6.7 0.32 RWL 1.0

06730793 | 0016 | 15.0- 16.0} MG/xG 4.7 0.33 RWL 1.0

MAGNESIUM, TOTAL ' 06/30/93 | 0004 3.0-  4.0] me/KG 608. 492. RWL 1.0
06/30793 | 0009 8.0- 9.0| mMe/xa 1390. 541. RWL 1.0

06730793 | 0016 | 15.0- 16.0| MG/KG 1800. 534. RWL 1.0

POTASSIUM, TOTAL 06/30/93 0004 3.0- 4.0] MG/KG 6r12. 492. RWL 1.0
06730793 | 0009 8.0- 9.0] ma/xe 1040. 541. RWL 1.0

06730793 | 0016 | 15.0- 16.0| mG/xG 1220. 534. RWL 1.0

SILICON, TOTAL 06730793 | 0004 3.0-  4.0] MG/KG 290. 9.8 RWL 1.0
06730793 | 0009 8.0- 9.0| MG/KG 331, 10.8 RWL 1.0

06/30/93 | 0016 | 15.0- 16.0] MG/KG 390. 10.7 RWL 1.0

SODIUM, TOTAL 06/30/93 | 0004 3.0- 4.0} MG/KG 887. 492, RWL 1.0
TOTAL ORGANIC CARBOM 06730793 | 0004 3.0- 4.0| MG/KG 812. 60.4 RWL 1.0
06/30/93 | 0009 8.0- 9.0| MG/KG 311, 66.4 RWL 1.0

06/30/93 | 0016 | 15.0- 16.0] mG/xG 928. 70.9 RWL 1.0

ZINC, TOTAL 06/30/93 | 0004 3.0-  4.0| MG/XG 10.4 2.0 RWL 1.0
06730793 | 0009 8.0- 9.0{ MG/XG 1.7 2.2 RUL 1.0

L 06/30/93 | 0016 | 15.0- 16.0] MG/KG 12.8 241 RWL 1.0

Notes:
B =
J =

Table 2 concluded

Compound was found inAthe blank and sample.
Result is an estimated value below the reporting limit.
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SOIL CHEMISTRY DATA BY LOCATION .-
S1TE: BLM10

LOCATION: 4004

NORTH COORDINATE: UNKNOWN

EAST COORDINATE: UNKNOWN

05/25/93 10 06/30/93

REPORT DATE: 10/21/93

SAMPLE| DEPTH RANGE | UNITS OF PARAMETER DETECTION DILUTION
PARAMETER NAME LOG DATE | 1D (FT) MEASURE  |PVI VALUE LINIY LAB CODE FACTOR
%X SOLIDS 05/26/93 | 0001 0.5- 1.0/ X 99.1 0.10 RUL -
B1CARBONATE 05/26/93 | oqo1 0.5-  1.0] MG/XG 321. 0.0 RWL -
‘ CALCIUM, TOTAL 05/26/93 | 0001 0.5-  1.0] Ma/xG 2320, , 440. RWL 1.0 E
3
CARBONATE 05726/93 | 0001 0.5- 1.0| Me/xc 40.2 10.0 RWL - S
CHEMICAL OXYGEN DEMAND 05/26/93 | 0001 0.5-  1.0] M6/XG 296. 25.1 RWL 1.0 )
3
CHROMIUM, TOTAL , 05/26/93 | 0001 0.5-  1.0| Me/KG 3.8 .88 RWL 1.0 £
DI-N-BUTYL PHTHALATE 05/26/93 | 0001 0.5- 1.0{ uG/XG Ja 130. 340. RWL 1. a
)
LEAD, TOYAL 05726793 | 0001 0.5-  1.0] MG/KG 4.2 0.29 RWL 1.0 g E
MAGNESIUM, TOTAL ' 05/26/93 | 0001 0.5- 1.0} MG/KG 537. 440, RWL 1.0 ﬁ e
- @]
g POTASSIUM, TOTAL 05/26/93 | 0001 0.5- 1.0] mG/KG 655. 440. RWL 1.0 8 w
SILICON, TOTAL 1 05s26/93 | 0001 | 0.5-  1.0{ mo/xa 560. 8.8 RWL 1.0 &
w
TOTAL ORGANIC CARBON 05/26/93 | 0001 0.5- 1.0] Me/xaG 2370. 7. RWL 1.0 ?}
ZINC, TOTAL 0ss26/93 | 000t | 0.5 1.0| Moske 1.1 1.8 RWL 10 | 3
- Y]
® 2
(]
Notes: %
B = Compound was found in the blank and sample. 0
J = Result is an estimated value below the reporting limit. E
' )
.
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SOIL CHEMISTRY DATA BY LOCATION

SITE: BLM10 Y
LOCATION: 4005

NORTH COORDINATE: UNKNOWN

EAST COORDINATE: UNKNOWN

05/25/93 10 06/30/93

REPORT DATE: 10/21/93

SAMPLE| DEPTH RANGE | UNITS OF PARAMETER DETECTION DILUTION
PARAMETER NAME LOG DATE | 1D (FT) KEASURE  [Pv1 VALUE LM LAB CODE | FACTOR
X soLIDS 05/26/93 | 0001 | 0.5- 1.0] X 9.3 0.10 RUL -
ARSENIC, TOTAL 05/26/93 | 0001 0.5- 1.0] MG/XG 0.99 0.91 RWL 1.0 ;
. BICARBONATE 05/26/93 | 0001 | 0.5- 1.0| Ma/Ka 2, 10.0 RuL . B
CALCIUM, TOTAL 05/26/93 | 0001 | 0.5- 1.0| MG/Ka 1360. 444, RUL 1.0 E
CARBONATE 0s/26/93 | 0001 | 0.5-  1.0] Mosxe 20.1 10.0 RUL - g
CHEMICAL OXYGEN DEMAND , 05/726/93 | 0001 0.5- 1.0] MG/kG an. 25.1 RWL 1.0 3
CHROMIUM, TOTAL 05/26/93 | 0001 | 0.5- 1.0| MG/KG 4.0 0.89 RML 1.0 E?}
DI-N-BUTYL PHTHALATE 05/26/93 | 0001 0.5- 1.0] UG/XG JB 35. 340. RWL 1. ﬁ
LEAD, TOTAL 05/26/93 | 0001 | 0.5- 1.0{ MG/KG 3.0 0.27 RWL 1.0 @ <
et MAGNESIUM, TOTAL 05/26/93 | 000t | 0.5- 1.0{ Mo/Ke 510. 44k, RWL 1.0 § E
POTASSIUM, TOTAL 05/26/93 | 0001 | 0.5- 1.0| MG/KG 744. 44a. RUL 10 | o
SILICON, TOTAL 05/26/93 | 0001 0.5- 1.0| MG/kG 474. 8.9 RWL 1.0 5
TOTAL ORGANIC CARBON 05/26/93 | 0001 | 0.5- 1.0( MG/Ka 2080. 121. SR 10 | 9
. ZINC, TOTAL 05/26/93 {0001 | 0.5- 1.0| Ma/Ka 18.8 1.8 RWL 1.0 g
Table 3 centinued 4]
:
e
| &




SOIL CHEMISTRY DATA BY LOCATION

S11E: BLM1O "
LOCATION: 4006

NORTH COORDINATE: UNKNOWN

EAST COORDINATE: UNKNOWN

05/25/93 YO 06/30/93

REPORY DATE: 10/21/93

£ 379vL

SAMPLE| DEPTH RANGE | UNITS OF PARAMETER DETECTION DILUTION
PARAMETER NAME LOG DATE | 1D (FT) MEASURE  |PVI VALUE LINITY LAB CODE FACTOR
X soLIDS 05/26/93 | 0001 0.5- 1.0] X 9.4 0.10 RWL -
1,1,2-TRICHLOROE THANE 05726793 | 0001 0.5- 1.0| uG/kG 6. 5. RWL t.
ARSENIC, TOTAL 05/26/93 | 0001 0.5- 1.0} MG/KG 1.2 0.89 RUL 1.0
. BICARBONATE 05/26/93 | 0001 0.5- 1.0] nG/XG 2. 10.0 RUL .
BIS(2-ETHYLHEXYL )PHTHALATE 05/26/93 | 0001 0.5- 1.0 UG/KG F ] 50. 330. REL 1.
CALCIUM, TOTAL 05/26/93 | 0001 0.5- 1.0] MG/XG 1300. 455. RWL 1.0
CARBONATE ' 05/26/93 | 0001 0.5- 1.0] mG/xG 20.1 10.0 RUL -
CHEMICAL OMYGEN DEMAND 05726793 | 0001 0.5- 1.0| m6/KG 1. 5.1 RWL 1.0
CHROMIUN, TOTAL 05/26/93 | 0001 0.5- 1.0| mG/xG 5.7 0.91 RWL 1.0
tj 01-N-BUTYL PHTHALATE 05/26/93 | 0001 0.5- 1.0{ UG/xG J8 76. 330. /UL 1.
LEAD, TOTAL 05/26/93 | 0001 0.5- 1.0] NG/XG 3.2 0.27 RWL 1.0
MAGNESIUM, TOTAL 05726793 | 0001 0.5- 1.0} MG/XG 811, 455. RWL 1.0
POTASSIUM, TOTAL 05726793 | 0001 0.5- 1.0 Ma/xa 1030. 455, RUL . 1.0
SILICON, TOTAL 05/26/93 | 0001 0.5- 1.0| MG/KG 536. 9.1 RWL 1.0
. TOTAL ORGANIC CARBON 05726793 | 0001 0.5- 1.0] mG/xG 2370. 118. RuL. 1.0
ZINC, TOTAL 05726793 | 0001 0.5- 1.0} MG/KG 15.0 1.8 RWL 1.0
Notes:
B = Compound was found in the blank and sample.

J Result is an estimated value below the reporting limit.

Table 3 concluded
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5.0 SUMMARY AND CONCLUSIONS

The | & W Hot Qil Service, South FS| attempted to gather data necessary to |

evaluate the site as a candidate for the NPL. Soil samples were collected and |

analyzed to characterize the types of substances deposited at the site and potential

migration pathways. Additionally, information was collected to confirm target

|
I
!

populations and environments potentially at risk fram the site. Previous investigation

P

information was also utilized in the evaluation process.
I & W Hot Oil Service South site had an unknown quantity of oil field waste

|
deposited on the property. The oil field waste consisted of approximately 2164 yd? ‘:

of oil sludge and soil mixture dumped in four {(4) locations. A chain link fence was

erected after discovery of dumping by a third party.

Groundwater was not encountered within 200 feet depth of the Loco Hills site |
surface elevation therefore no analysis was possible. However, soils samples were

obtained to depths of approximately 17 feet in each of the four (4) source locations. ;

levels detected were similar to the background samples, thus the quantities

encountered are not considered to be releases.

There are no targets for surface water and groundwater migration from the !

|
!
|
|
|
|
i
|
|
!
t
Even though the borehole samples had detectable levels of metals and organics, the !
|
|
{
|
|
I
|
|
|
i
\
|
1
|
i

site. |
i
I
!
|
|
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