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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 
I & 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. 

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 Treating Plant in the SE/4 SW/4 NW/4 SE/4 Section 21, T 17 S, K 30 E,. 
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. 
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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 landfarrning, 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 Oilfield Non-exempt and 
would need to be tested to determine i f this waste is characteristically hazardous prior to disposal. If the 
waste is tested non-hazardous then this waste may be disposed of via landfarrning, 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 oh site. 

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

Sincerely, 

Roger C. Anderson 
Environmental Bureau Chief 

RCA/mjk 

Xc: Artesia Office 
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Apri l 22, 1986 

Bureau of Land Management '< 
P. 0. Box 1778 
Carlsbad, Mew Mexieo 88220 

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

Attention! Chief, Minerals Resources 

The following information is provided in accordance with NTL «- 2Bi 

Well # Sec. Twp̂  Range BPWPD 

3 SE/4 SW/4 21 17S 30E 0 

4 SW/4 SW/4 21 17S 30E 0 

5 SE/4 SW/4 21 17S 30E 0 

7 SW/4 SW/4 21 17S 30E 0 

The Federal 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 i t . 

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 is attached. 

Yours very truly, 

JEB/rk 

E. Buckles 
Area Supervisor 

A Panhandl* Eastern Company 
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Kieling, Martyne 

Sent: 
To: 
Cc: 
Subject: 

From: Kieling, Martyne 
Monday, September 29, 2003 2:47 PM 
'Billy_Lacewell@nm.blm.gov' 
Wrotenbery, Lori; Anderson, Roger; Stubblefield, Mike 
RE: Exempt O&G Waste 

Link, 
Sorry t o have miss your phone c a l l s l a s t week as I was down i n Hobbs on i n s p e c t i o n s . I 
modified your l a s t paragraph please see the r e v i s e d paragraph below. 

While t a l k i n g about I&W I t o l d her of Gandy's op i n i o n t h a t S i t e 2 was an 
o l d p i t associated w i t h a b a t t e r y or pad, and h i s o p i n i o n t h a t S i t e 1 was 
r e s u l t s of a commercial hot o i l operation. A f t e r she explained about the 
Culwin Queen p i t , I asked her i f our I&W s i t e might be exempt, beings i t 
now appears t i e d t o production, e x p l o r a t i o n , treatment, or processing. She 
thought i t could be exempt i f t i e d t o a s p e c i f i c company (vs midnight 
dumping) but would have t o review the case again. I asked her i f i t were 
exempt then would the s t a t e r e q u i r e us t o continue i n c i n e r a t i o n of sludge. 
She said the O i l Conservation D i v i s i o n has three approved l a n d f i l l f a c i l i t i e s f o r o i l f i e l d 
exempt and non-exempt 
non-hazardous waste d i s p o s a l : Lea Land, C o n t r o l l e d Recovery Inc., and Sundance Services, 
Inc. I wonder how BLM p o l i c y f o r 
using audited f a c i l i t i e s (Teris or Safe Harbor) applies t o s t a t e o i l f i e l d exempt 
f a c i l i t i e s . 

Link, The web s i t e t h a t I b e l i e v e we t a l k e d about i s the New Mexico Public Regulation 
Commission web s i t e you can also c a l l and get the e n t i r e h i s t o r y of the company i n 
question they charge by the page and b i l l you. But i t may be w e l l worth i t . 
http://www.nmprc.state.nm.us/ 

Contact / I n f o r m a t i o n 

Public Regulation Commission 
PO Box 12 69 
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 S t u b b l e f i e l d and I have been keeping the OCD D i r e c t o r apprised of your s i t u a t i o n 
a t the I&W s i t e . I w i l l advise you as t o what k i n d of help we may be able t o provide. 

Sincerely 
Martyne K i e l i n g 

O r i g i n a l 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 f o r disposal of the waste at the two 
l o c a t i o n s we c a l l I&W South. As you can imagine, there w i l l be tremendous 
d i f f e r e n c e s i n p r i c e i f we are not required t o i n c i n e r a t e sludge c o n t a i n i n g 

1 



high arsenic l e v e l s , and we s f h able t o dispose of i t at the ̂ PrD approved 
l a n d f i l l or landfarm i n - s t a t e . I f you could review my e-mail below f o r 
accuracy I would appreciate i t . S p e c i f i c a l l y , would the p a r t about waste 
at the two l o c a t i o n s p o s s i b l y exempt i f they o r i g i n a t e d from a b a t t e r y 
l o c a t i o n ( s i t e #2), and from a commercial h o t - o i l treatment f a c i l i t y ( s i t e 
#1 i n fence), and t h e r e f o r e could be approved by OCD f o r disposal i n - s t a t e . 

Personally, I am convinced the waste o r i g i n a t e d as Gandy t h i n k s . We have 
r e c e n t l y reviewed again the a e r i a l photos from 1962 and can a c t u a l l y see a 
p i t and tankage at s i t e #2. Our f i l e s show Anadarko had a lease f o r t h a t 
area, we are c u r r e n t l y checking l e g a l s and footage's against the a e r i a l and 
USGS topos w i t h GPS. The lease has since been picked up by Mack. As f o r 
S i t e 1 i n s i d e the fence, Gandy was very p o s i t i v e such waste does not come 
from dumping, and explained t o me common knowledge about hot o i l and pumper 
business. The q u a n t i t i e s we have at the two l o c a t i o n s are d e f i n i t e l y not 
from casual midnight dumping. I r e c a l l you having a source f o r 
determining the ownership h i s t o r y of companies. I f you could provide i t 
again I would appreciate i t , ( i n t h i s case we are i n t e r e s t e d i n the 
predecessors of I&W, r e p o r t e d l y company named I & I ) . 

On another note, a f t e r hearing the new i n f o r m a t i o n about large q u a n t i t i e s 
of waste and the very p l a u s i b l e explanation of i t ' s o r i g i n , the Carlsbad 
BLM management i s i n c l i n e d t o renew an i n v e s t i g a t i o n f o r responsible 
p a r t i e s . I have been asked t o i n q u i r e i f the OCD would support us i n such 
i n v e s t i g a t i o n and then, provided responsible p a r t y were found, t o support 
us i n r e q u i r i n g them t o perform cleanup. 

Thanks, your time and assistance i s g r e a t l y appreciated as always. 

Link Lacewell 
Hazmat Coordinator 
Carlsbad/Roswell BLM 
(505) 234-5904 

Forwarded by B i l l y Lacewell/CFO/NM/BLM/DOI on 09/18/03 09:14 AM 

B i l l y Lacewell 
To: Mark 

Blakeslee/NMSO/NM/BLM/DOIOBLM 
09/15/03 12:26 PM cc: Eugene Hunt/CFO/NM/BLM/DOI@BLM 

Subject: Exempt O&G product 

I c a l l e d Martyne K i e l i n g , Santa Fe OCD, t h i s morning t o update her on I&W 
and b r i e f her on the new Culwin Queen p i t . As you are aware, both are 
s i m i l a r i n appearance and expected t o have s i m i l a r contamination of TPH. 
BTEX, and metals. I asked her again about the proper p r o t o c o l and s t a t e 
e n t i t y t o be working w i t h i n these s i t u a t i o n s . 

She sympathized w i t h the new volumes at the I&W s i t e we had discovered 
a f t e r removing 94 yards of sludge. Her suggestions about o n - s i t e 
bioremediation were r e i t e r a t e d , w i t h a new emphasis on o n s i t e 'composting'. 
We w i l l need t o compare o n s i t e a l t e r n a t i v e t o dig-and-haul a l t e r n a t i v e 
p r e t t y c l o s e l y t o make a good d e c i s i o n . 

Regarding the new p i t , Martyne explained t h a t which s t a t e bureau we d e a l t 
w i t h depended on what type of f a c i l i t y the p i t was associated w i t h . I f the 
p i t was p a r t of a O&G production or e x p l o r a t i o n process, then i t was exempt 
from the s t a t e hazardous waste requirements and we would deal w i t h OCD. 
She then went on t o say there were also exemptions f o r O&G treatment and 
processing f a c i l i t i e s , f o r which we again deal w i t h OCD. She said we would 
need t o get w i t h OCD Mike S t u b b l e f i e l d out of A r t e s i a t o f o r an OCD 
examination. 

While t a l k i n g about I&W I t o l d her of Gandy's opi n i o n t h a t S i t e 2 was an 
o l d p i t associated w i t h a b a t t e r y or pad, and h i s o p i n i o n t h a t S i t e 1 was 
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r e s u l t s of a commercial hot o p e r a t i o n . A f t e r she explarxWi about the 
Culwin Queen p i t , I asked her i f our I&W s i t e might be exempt, beings i t 
now appears t i e d t o production, e x p l o r a t i o n , treatment, or processing. She 
thought i t could be exempt i f t i e d t o a s p e c i f i c company (vs midnight 
dumping) but would have t o review the case again. I asked her i f i t were 
exempt then would the s t a t e r e q u i r e us t o continue i n c i n e r a t i o n of sludge. 
She said the s t a t e had two EPA approved l a n d f i l l f a c i l i t i e s f o r exempt 
hazardous waste di s p o s a l : Lea Lands and CRI. I wonder how BLM p o l i c y f o r 
using audited f a c i l i t i e s (Teris or Safe Harbor) applies t o s t a t e exempt 
hazardous m a t e r i a l . 
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United States Department of the Interior 

BUREAU OF LAND MANAGEMENT 
Carlsbad Field Office 

620 E. Greene St. 
Carlsbad, New Mexico 88221-1778 

Tel. (SOS) 234-5972 
Fax (505) 885-9264 

IN REPLY REFER TO: 

1703 
RECEIVED December 3, 2002 

Martyne Kieling 
Oil Conservation Division 
1220 S. St Francis 

DEC 0 9 2002 
Environmental Bureau 

Oil 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 Oil 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 Landfarrning 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 will 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. 

Sincerely, 

Leslie 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 Carlsbad 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 'I&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: 

• 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. 

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: 

• No Action 
• Offsite Disposal of Sludge and 

Onsite Consolidation of 
Contaminated Soil 

• Offsite Disposal of Sludge and 
Onsite Landfarrning of 
Contaminated Soil 

• Offsite Disposal of Sludge and 
Offsite Landfarrning of 
Contaminated Soil 

Of the four alternatives that have 
been analyzed, Offsite Disposal of 
Sludge and Offsite Landfarrning 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 Dynamae Corporation (Dynamae) to develop an Engineering Evaluation/Cost 
analysis (EE/CA) for the I&W Hot Oil Service South Site (I&W South), under Task Order 
BLM4-82R. 

The I&W South Site is located in Eddy County, New Mexico, within the limits of the town of 
Loco Hills. I&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. 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 I&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 I&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 Siu. is fenced with 
chain link topped vvith 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 I&W South lies approximately 900 feet 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 "I&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 after 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. Dynamae conducted 
additional sampling in May 2002 of waste source and contaminated soil to fill data gaps left 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 I&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 of 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. 

Final EE/CA 
I&W Hot Oil South ES-1 

Task Order 3LM4-S2R 
Dynamae Corporation 



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 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. 

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 of 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 of Contaminated Soil) is 
moderately effective in mitigating the human health risk by removing the most highly 
contaminated material and relocating the remaining material into the fenced enclosure at I&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 
requirements for TPH. As a result, the ARARs are not completely satisfied by this alternative. 
The estimated capital cost associated with this alternative was calculated to be approximately 
S131,758; 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 Alternative 3 (Offsite Disposal of Sludge and Onsite Landfarrning of Contaminated Soil), the 
sludge is removed from I&W South and I&W South Site 42. In addition, the remaining 
contaminated material present in excess of the removal goals are consolidated for treatment in a 
landfarrning 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 
landfanning 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. 

Alternative 4 (Offsite Disposal of Sludge and Offsite Landfarrning 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 
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 
$1,000 for the first year of operation with no maintenance costs thereafter. / 

/ 
Of the four alternatives that have been analyzed, Alternative 4 (Offsite Disposal of Sludge and 
Offsite Landfarrning 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 
is more protective of human health and environment than Alternatives 1 and 2. Although 
Alternative 3 (Offsite Disposal of Sludge and Onsite Landfarrning 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 Dynamae Corporation (Dynamae) 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 I&W South; 
Address data gaps necessary to satisfy 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 Dynamae 
Corporation in May 2002. To evaluate the site conditions, Dynamae reviewed the following 
documents from the BLM case file: Preliminary Assessment, Final Report, September 30, 1988 
prepared by ICF Technology Incorporated; and Focused Site Investigation (FSI), I & 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 I&W South Site is located in Eddy County, New Mexico, within the limits of the town of 
Loco Hills. I&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. The legal description of the Site is Township 17 South, Range 30 East, Section 21, New 
Mexico Principal Meridian, with coordinates of 32°49'05" north latitude and 103°58'45" 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 I&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 is 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 of 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 vvith I&W South lies approximately 900 feet 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 "I&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, 
I&W South and I&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 of the prominent features of both I&W South and I&W South Site #2 may be found 
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 Geologv/Soils 

Geology 

Stratigraphically, 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 Quaternary 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 of 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 I&W South in June 1993 to a depth of 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 is of poor quality and not suitable for 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 
subsurface component of calcareous tan to white sandy clay. Across the site, the depth of the 
surface soils is variable ranging in depth between 2 and 9 feet. The subsurface component ranges 
in depth from 2 feet bgs to 14 feet 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 surface 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 I&W South Site #2. The 
local economy is driven largely by the oil and natural gas extraction industry and associated 
support services. Oil fields, 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 (Pyrgiilopsispecosensis), ovate vertigo 
(Vertigo ovata), gray-banded kingsnake (Lampropeltis alterna), sand dune lizard (Sceloponis 
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 montamis), and Mexican spotted owl (Strix occodentalis 
lucida). It is unlikely that these species will be found on or near the Site. A Federally listed 
endangered specie that may occur in Eddy County, within the Loco Hills area, is the Aplomado 
falcon (Flaco femoralis septentrionalis). It 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 is generally dry throughout the year, 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 of 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(o),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 snowfall is 6.4 inches. 

2.2 Site Waste Characteristics 

Since the contamination at the I&W South Site was the result of illegal dumping, there are no 
specific records of 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 of 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 of 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 I&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 CERCLIS 
Docket number is NM 8141 199978. 

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 qualify the potential for contaminant migration, and identify 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, identify local targets, and to gather sufficient 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 Final Solutions 
Report, Focused Site Investigation, I & W Hot Oil Service South in which recommendations were 
provided identifying followup actions. In essence, the report briefly discussed remediation 
efforts that included landfarrning and/or in-situ 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 I&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 Dynamae 
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 
I&W South Site and I&W South Site #2, and this involved the first known sampling of I&W 
South Site #2. The purpose of these field activities was to: 

1) Fully characterize the waste source material(s) at both I&W South and I&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 
indigenous 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 I&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 of both contaminated and unimpacted soil in and around 
the I&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 mg/kg), 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 useful, 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 field 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. 
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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 surface 
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 analytical 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 - Inorganics), 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 of 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 Dynamae 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, I&W Hot Oil Service South, prepared by Dynamae 
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, focused 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 yet 
been characterized in accordance with the Resource Conservation and Recovery Act (RCRA). 
During the planning stages of 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 IV.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 employed 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 for 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 I&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 I&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 I&W South; therefore, the industrial worker SSLs have been selected. 
Arsenic was detected in the sludge at I&W South at a concentration of nearly 36 mg/kg (sample 
rW-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 
I&W South, and over ten times by the material at I&W South Site #2. Lead values at the same 
locations were on the order of 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 found 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-l and IW2-WS-2) range from 20 times to over 90 times the 
TPH standard of 5,000 mg/kg. The samples collected at I&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 
I&W South was below the NMOCD action levels for both benzene and total BTEX, but 
exceeded the NMED SSL for 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 I&W South Site til. 

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 often times greater than the concentrations shown in the 
background samples. This is particularly true of 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 
of 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 for 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 
I&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 differ enough 
as to suggest different origins. Based on discussions with BLM personnel, the material in the 
liquid waste pit at I&W South is typical of sludge from hot oil treatment, whereas the material at 
I&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 I&W 
South Site #2, the material was characterized by a paraffin layer which was several inches in 
thickness, but no such layer was observed in the sludge at I&W South. It is also believed that the 
highly contaminated material at I&W South Site #2 was dumped far 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 D43 18-95a. 
3) Particle size using ASTM Method 422-63 (1990). 

The raw analytical data is presented in Appendix B, and a summary of the results of 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 landfarrning 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 
IW-AG-4) were collected at I&W South and two were collected at I&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 landfarrning operation, if proposed, 
or as backfill material to be used as a substrate for revegetation after removal of contaminated 
material. Sample IW-AG-2, on the other hand, was collected from the area of visible 
contamination at I&W South Site #2 to determine how the agronomic qualities differed 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 five 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. 

3.2.2.4 Quality Assurance/Quality Control Samples 

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 found 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 I&W South; (3) liquid waste pit at I&W South; (4) area of 
visible contamination at I&W South Site #2; and (5) area of high visible contamination at I&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. It 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 I&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 I&W South Site #2, the area of 
high visible contamination is estimated to contain approximately 50 cubic yards of material 
which is far more contaminated than the remaining 186 cubic yards at this location. Based on 
this analysis, the total volume of highly contaminated material at I&W South and I&W South 
Site #2 is estimated to be 86 cubic yards, and the remaining, less contaminated waste is estimated 
to be present at approximately 364 cubic yards. 

3.4 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 I&W South in an area between the Site and the Loco Hills 
Municipal Landfill. During this boring installation, groundwater was not encountered; therefore, 
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 wildlife receptors at risk were chosen using a 
number of criteria, including likelihood of inhabitation and availability of data. 

4.1 I&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 I&W South Site is follows: 

Potential sources of contamination: 
Liquid waste pit 
Waste pile 
Trench area 

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, 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 yard 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 is 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 14 days exposure per year, the longest exposure period assumed for any BLM 
recreational group. Although the Site is enclosed by an 8-foot high chain link fence, 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 I&W South and I&W South Site 
#2, these screening values were deemed most appropriate. 

4.1.1.2 Results of Screening 

All soil constituents which 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 N'MED's industrial occupational worker. TPH and chromium were 
identified in soil samples. There is no BLM, EPA, or NMED human health screening value for 
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 IO5 mg chromium III per kilogram of soil for the 
industrial/occupational worker. The screening level for chromium III, though less conservative 
than the chromium VI screening level, was selected because chromium VI is more often 
associated with ingestion of surface water, which is not typically present at I&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 of 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 of 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 industrial worker is 
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 identified 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, mourning 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 against 
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, 
Oakridge, 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 COCs that were 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 COC concentrations for 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 is 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 of 34.0 mg/kg, was 2.92 times 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 of 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 of mice and rats that have lead and mercury bioaccumulated in their tissues. Onsite 
concentrations of lead and mercury may also pose a threat to mule deer if they gain access to the 
enclosed area, and it is believed that this is 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 defined 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 affect rabbits 
and mule deer due to the reasons discussed in Section 4.1.2.2. Likewise, it is unclear what effect 
the elevated levels of TPH and 1-methylnaphthalene will have on animal species present at or 
near the Site due to the fact 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 I&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 I&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 airborne soil particles 

Dermal contact and ingestion of contaminated surface water 

4.2.1 Human Health Risk Screening 
The risks to human health at I&W South Site #2 are quite similar in scope to those for I&W 
South, as discussed in Section 4.1.1. At I&W South Site #2, potential human receptors will most 
likely include recreational users (campers) and industrial outdoor workers. As shown in Figure 
3, I&W South Site #2 is farther 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 for 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 
of 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 10J mg 
Chromium III 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 industrial/occupational worker. The EPA Region 6 
screening value for arsenic represents a cancer endpoint. Benzene occurred in the sludge at a 
concentration of 70.6 mg/kg, over ten times greater than the NMED SSL for an industnal 
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, xylene, 
and naphthalene pose a risk to industrial workers according to the NMED SSLs. The I&W South 
Site #2 is easily accessible to the public, as it is unfenced and less than a half of a mile from the 
town of 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 I&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, coyote, bobcat, gray fox, 
spotted skunk, roadrunner, various hawks and owls, cactus wren, lark sparrow, lark bunting, 
scissor-tailed flycatcher, mourning dove, scaled quail, and various lizards and snakes. Since no 
fence is present at I&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 National 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. 

4.2.2.2 Results of Screening 

All soil constituents were below the screening levels, except for cadmium. However, the 
analytical 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; 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 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 of 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 of 124 mg/kg, exceeded the BLM RMC for cottontail and mule deer by factors of 
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 factor of 2.48. 

4.3 Uncertainty Analysis 

A number of uncertainties were identified in both the human health and ecological risk 
screening. In 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 for sample 
analyses for 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 I&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 from 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. 

3) 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 from 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 I&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 I&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 I&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 of confidence that 
contamination of both the I&W South Site and I&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 (ARARs). 
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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 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 material. 
Eliminate or reduce ecologicalexposure 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 future 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. As-defined in the Guidance on Consideration 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 ARARs 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 regulations; 
and, 
Action specific limitations 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 identified 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 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 
• 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 materials 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 of 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, landfarrning (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 I&W South and I&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 Identification 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 offences, gates, 
moats, warning signs, hostile vegetation, and deed restrictions. 

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 
I&W South Site #2. While institutional controls are more effective 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 brief description of the management and treatment alternatives for 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 

Landfarrning 
• 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 of contaminated groundwater 
offsite or limit the flow of uncontaminated groundwater onsite. Containment is most likely to be 
applicable to: (I) 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 final 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 for a variety of heavy construction equipment. VvTien 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 of alternative cost effective. 

This technology often involves the excavation, relocation, and placement of waste material in an 
engineered onsite repository which is constructed specifically 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 ARARs 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 low mobility contaminants such as heavy metals and not for volatile organic 
contaminants prevalent at both I&W South and I&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 unless'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. 

Landfarrning 

Landfarrning is an "out of hole" treatment method; that is, landfarrning 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, landfarrning 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. Landfarrning 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. 

Landfarrning 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 landfarrning treatment units involve the placement of the 
contaminated soil in relatively thin lifts to insure sufficient 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: Landfarrning 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 successful landfarrning 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 I&W South Site #2 contain higher 
concentrations of contaminants (e.g., inorganics and TPH) than can be effectively treated using 
landfarrning, so it is likely that this material will require alternative treatment. However, the vast 
majority of the contaminated material appears to be suitable for landfarrning, pending a 
biotreatability evaluation. Landfarrning is an acceptable treatment method according to NMOCD 
guidance, and an acceptable offsite facility is located approximately 30 miles from the Site. 
Design and construction of an onsite landfarrning facility is also a possibility that merits 
evaluation due to the availability of suitable areas onsite. If constructed onsite, a landfarrning 
treatment unit may require installation of a liner, although migration of contaminants to 
groundwater is not believed to be a concern at this time. Due to these factors, landfarrning (both 
onsite and offsite) 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-situ; 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 
subsurface 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 material 
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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 for 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 I&W South Site #2, the fact 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 landfarrning 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 landfarrning 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 landfarrning, 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 is 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 landfarrning, 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 landfarrning 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 factors, 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. Solidification is applicable for 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 of 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 material'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 associated with solidification make this technology 
inappropriate for use at the Site. The protectiveness of groundwater associated with this remedy 
are not of value at the Site because of the depth of groundwater in the vicinity. For these 
reasons, solidification is not retained for further consideration. 

Offsite Disposal 

If 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 detennined as hazardous and the remainder is 
considered non-hazardous, it is likely that these two waste types 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 include 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, offsite disposal is typically the last resort as excavation and 
transport of wastes across great distances is very expensive. Proximity to acceptable treatment 
and disposal facilities also plays an important role in determining whether or not offsite disposal 
is 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 of 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, landfarrning, 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 volumes or unless no other alternatives are available. LTTD 
treatment at a stationary offsite facility has the same disadvantages as incineration, as 
transportation costs are expected to be very high. Landfarrning is an attractive offsite disposal 
option for 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 landfarrning 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 landfarrning. 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 Remov al 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 analyzed 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: Offsite Disposal of Sludge and Onsite Consolidation of Contaminated Soil 

• Alternative 3: Offsite Disposal of Sludge and Onsite Landfarrning of Contaminated Soil 
Alternative 4: Offsite Disposal of Sludge and Offsite Landfarrning 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 further 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 from a technical standpoint, it may not be acceptable to 
regulators or local residents who are concerned about protection of 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 
I&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 
3.2.2.1, the sludge at I&W South bite #2 is considered a hazardous waste based on the results of 
the TCLP analysis. Although the sludge at I&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. It is 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 I&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. Dynamae has identified the nearest acceptable TSD facility to the Site as 
the Laidlaw Environmental Services, Inc. incinerator, located in Deer Park, Texas. Costs 
specified under this alternative are based on discussions with and quotes received from Laidlaw. 

After removal of the sludge from I&W South and I&W South Site #2, this alternative involves 
the consolidation of the remaining contaminated soil from I&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 I&W 
South Site #2 will be consolidated with approximately 418 cubic yards of contaminated soil from 
I&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. 

Implementability Evaluation 

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 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 Landfarrning of Contaminated Soil) and Alternative 4 (Alternative 4: Offsite 
Disposal of Sludge and Offsite Landfarrning of Contaminated Soil), each of which involve 
treatment. Operations and maintenance costs for this alternative are expected to be near 
negligible and considerably lower than Alternative 3. The anticipated capital cost for this 
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alternative is S131,758; 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 Landfarrning 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 I&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 
landfarrning 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 I&W South and I&W South Site #2 
to a permitted TSD facility; 
Excavation and stockpiling of contaminated soil from I&W South and I&W South Site #2 in 
preparation for landfarm treatment unit construction; 
Clearing, grubbing, and regrading of I&W South to create appropriate area for the landfarm. 
Construction of the landfarm; 

• Placement of contaminated soil from I&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 fencing to preclude or minimize 
disturbance of the landfarm by humans or wildlife; and, 
Implementation of an operations and maintenance program which is expected to include the 
application of water and nutrients to optimize operating efficiency. 

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 landfarm will have approximate dimensions of a 35 yard by 35 yard 
square, and the fenced enclosure at l&W South is sufficiently 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 I&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 surface 
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 typically undergoes 
a biotreatability evaluation prior to construction to insure that the soil conditions are fully 
compatible with the landfarrning 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 of 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 features 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 I&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 of the contaminants. The most common method for aeration of 
landfarms is the use of 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 of periodic surveillance and inspections, as 
well as minor repairs to the fence, 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 former 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 landfarrning, the ARARs for 
soil would be met by this alternative after six months to two years of treatment. The NMOCD 
remediation action level for TPH (5,000 mg/kg) is well within the expected efficiency as 
landfarms can often treat petroleum hydrocarbons to 10 mg/kg or below if maintained properly. 

It 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 of the landfarm, there is an increased potential for offsite 
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 efficiency, 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 (Offsite 
Landfarrning). According to NMOCD guidance, landfarrning is an acceptable method of 
managing and treating soil contaminated with petroleum hydrocarbons, so administrative 
requirements are expected to be met. 

Cost Analysis 

The capital costs associated with this alternative are the highest of any of 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 for this alternative are 
also the highest of the four 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 5261,225; 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 Landfarrning of Contaminated Soil 

Like Alternative 3 (Offsite Disposal of Sludge and Onsite Landfarrning of Contaminated Soil), 
this alternative involves the offsite disposal of the sludge currently located at I&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 I&W South and I&W South Site #2 
to a permitted TSD facility; 
Excavation, hauling, and disposal of contaminated soil from I&W South (approximately 418 
cubic yards) and I&W South Site #2 (approximately 186 cubic yards) at local NMOCD 
permitted commercial landfarm; 
Regrading and revegetation of excavated areas at I&W South and I&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 of the contaminated soil and sludge, the disturbed areas of I&W South and 
I&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 offsite 
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 alternatives 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 of seed in areas of unsuccessful 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 of 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 of this alternative are technically feasible using 
standard methods and procedures. Implementation of this alternative involves the use of heavy 
equipment which is 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, landfarrning 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 identified 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 (Offsite Disposal of Sludge and Onsite Consolidation of 
Contaminated Soil), but are lower than Alternative 3 (Offsite Disposal of Sludge and Onsite 
Landfarrning 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 of a similar landfarm onsite. Operations and maintenance costs under this 
alternative are expected to be negligible after the revegetation operations have been deemed 
successful after the first six to twelve months following construction. The anticipated capital 
cost for this alternative is $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 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. 

Alternative 2 (Offsite Disposal of Sludge and Onsite Consolidation of Contaminated Soil) is 
moderately effective in mitigating the human health risk by removing the most highly 
contaminated material and relocating the remaining material into the fenced enclosure at I&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 
requirements for TPH. As a result, the ARARs are not completely satisfied by this alternative. 

In Alternative 3 (Offsite Disposal of Sludge and Onsite Landfarrning 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 
landfarrning 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 
landfarrning due to the presence of several existing facilities in close proximity to the Site. 

Alternative 4 (Offsite Disposal of Sludge and Offsite Landfarrning 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 
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. 
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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 
Offsite Landfarrning 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 
is more protective of human health and environment than Alternatives 1 and 2. Although 
Alternative 3 (Offsite Disposal of Sludge and Onsite Landfarrning 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 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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Figure 4: Sample Location Map Date: November 2002 
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Table 3-1: Waste Source and Soil Sampling Summary 

Sample 
Number 

Sample 
Type 

Location/Rationale Date Time 

IW-WS-1 Sludge Sample collected from liquid waste pit ( l&W South) to determine 
concentrations of RCRA metals, PAHs, BTEX compounds, and TPH for COC 
identification and quantiftciation. Hazardous waste determination via TCLP 
used for evaluating disposal options. The material is believed to be have some 
of the highest contaminant concentrations onsite. 

5/14/2002 1055 

IW-WS-2 Waste 
material/soil 

Sample collected from eastern edge of trench (I&W South) to determine the 
concentrations of BTEX compounds, metals, and TPH in the material 
exhibiting visible contamination to a lesser degree than the material in the 
liquid waste pit. 

5/14/2002 1130 

IW-WS-3 Waste 
material/soil 

Replicate sample of IW-WS-2 collected for QA.QC purposes. 5/14/2002 I 130 

IW2-VVS-1 Waste 
material/soil 

Sample collected from the area of visible contamination at I&W South Site #2 
and analyzed to determine concentrations of TPH and metals in the material 
exhibiting less visible contamination than the sludge at this location. 

5/14/2002 0835 

IW2-WS-2 Sludge Collected from the area of high visible contamination at I&W South Site #2. to 
determine concentrations of RCRA metals, PAHs, BTEX compounds, and TPH 
for COC identification and quantificiation. Hazardous waste determination via 
TCLP used for evaluating disposal requirements. This material is believed to 
be representative of material with some of the highest contaminant 
concentrations onsite. 

5/14/2002 0900 

IW2-GT-1 Soil Sample collected from an area of unimpacted native soil adjacent to I&W South 
Site #2. Analyzed using a suite of geotechnical tests to determine any limiting 
factors whieh may impact alternative development. 

5/14/2002 0950 

IW2-GT-2 Waste 
material/soil 

Sample collected from the area of visible contamination at I&W South Site #2 
and subjected to geotechnical analyses to assess the physical properties of the 
contaminated material. 

5/14/2002 1000 

1W-GT-3 Waste 
material soil 

Sample collected from an area of unimpacted native soil within the fenced area 
at l&W South to evaluate the physical properties of clean onsite soil in the 
event that it is necessary for use as borrow material. 

5/14/2002 133S 

[W-GT-4 Soil Sample collected from an area of unimpacted native soil outside the fenced area 
at l&W South to evaluate the physical properties of nearby offsite soil in the 
event that it is necessary for use as borrow material. 

5/14/2002 1334 

IW2-AG-I Soil Sample collected from an area of unimpacted native soil adjacent to I&W South 
Site #2. Analyzed using a suite of agronomic tests to determine suitability for 
use in landfarrning operations and/or revegetation. 

5/14/2002 0950 

IW2-AG-2 Waste 
material/soil 

Sample collected from the area of visible contamination at I&W South Site #2, 
and subjected to agronomic analyses to determine whether or not landfarrning 
activities are possible for treatment of this material. 

5/14/2002 1000 

IW-AG-3 Soil Sample collected from an area of unimpacted native soil within the fenced area 
at I&W South. Analyzed using a suite of agronomic analyses to determine 
suitability for use in landfarrning operations and/or revegetation. 

5/14/2002 1339 

IW-AG-4 Soil Sample collected from an area of unimpacted native soil adjacent to l&W 
South. Analyzed using a suite of agronomic analyses to determine suitability 
for use in landfarrning operations and/or revegetation. 

5/14/2002 1330 



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

Compound Sample 
Concentration 

(ppm) 
Aj i t imony 27 IW-S ND 

28 IW-S 0.6 J 
29 IW-S ND 

Aresenic 27 IW-S 8 
28 IW-S 5 
29 IW-S 6 

Beryllium 27 IW-S ND 
28 IW-S ND 
29 IW-S ND 

Cadmium 27 IW-S ND 
28 IW-S ND 
29 IW-S ND 

Chromium 27 IW-S 9.4 
28 IW-S 6.2 
29 IW-S 6.4 

Copper 27 IW-S 4.6 
28 IW-S 5.3 
29 IW-S 17 

Lead 27 IW-S 52 
28 IW-S 23 
29 IW-S 24 

Mercury 27 IW-S 0.23 JN 
28 IW-S 0.07 JN 
29 IW-S 0.1 JN 

Nickel 27 IW-S 12 E 
28 IW-S 3.6 JE 
29 IW-S 6.2 E 

Selenium 27 IW-S ND 
28 IW-S ND 
29 IW-S ND 

Silver 27 IW-S ND 
28 IW-S ND 
29 IW-S ND 

Thallium 27 IW-S 0.03 J 
28 IW-S 0.09 J 
29 IW-S . 0.05 J 

Zinc 27 IW-S 45 
28 IW-S 41 
29 IW-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) 

Compound Sample 

Concentration 
(ppm) 

Acetone 27 IW-S TR, B 
28 IW-S ND 
29 IW-S ND 

Toluene 27 IW-S 0.09 B 
28 IW-S ND 
29 IW-S ND 

Ethvlbenzene 27 IW-S ND 

28 IW-S 0.05 
29 IW-S ND 

Napthalene 27 IW-S ND 
28 IW-S ND 
29 IW-S ND 

2-Methylnapthalene 27 IW-S ND 

28 IW-S ND 
29 IW-S ND 

Fluorene 27 IW-S ND 
28 IW-S ND 
29 IW-S ND 

Phenanthrene 27 IW-S 7.1 
28 IW-S ND 
29 IW-S 3.8 

Di-N-butylphthalate 27 IW-S ND 
28 IW-S ND 
29 IW-S ND 

Chrvsene 27 IW-S ND 
28 IW-S ND 
29 IW-S ND 

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 

Parameter Location 
Sample 
Result 

Detection 
Limit 

Dilution 
Factor 

Solids (%) 4004 99.1 0.10 -
4005 99.3 0.10 -
4006 99.4 0.10 -

1,1,2-Trichloroethane (ug/kg) 4004 ND 5.00 -
4005 ND 5.00 -
4006 6 5 I 

Arsenic. Total (mg/kg) 4004 ND 10 -
4005 0.99 0.91 1.0 
4006 1.2 0.89 1.0 

Bicarbonate 1 mg/kg) 4004 321 10.0 -
4005 231 10.0 -
4006 231 10.0 -

Bis(2-ethyihexyi)phthalate (ug/kg) 4004 ND 3000 -
4005 ND 3000 -
4006 50 J 330 1 

Calcium, Total (mg/kg) 4004 2320 440 1.0 

4005 1360 444 1.0 
4006 1300 455 1.0 

Carbonate (mg/kg) 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 0.8S 1.0 

4005 4.0 0.89 1.0 

4006 5.7 0.91 1.0 

Di-N-butyl phthalate (ug/kg) 4004 130 JB 340 ! 
4005 35 JB 340 1 
4006 76 JB 330 1 

Lead. Total Ima/ka) 4004 4.2 0.29 1.0 

4005 3.0 0.27 1.0 
4006 3.2 0.27 1.0 

Magnesium. Total (mg/kg) 4004 537 440 1.0 

4005 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 536 9.1 1.0 

Total Organic Carbon (mg/kg) 4004 2370 177 1.0 

4005 2080 127 1.0 

4006 2370 118 1.0 

Zinc. Total (mg/kg) 4004 11.1 1.8 1.0 

4005 18.8 l.S 1.0 

4006 15.0 1.8 1.0 

B = Compound was found in the blank and sample. 
J = Result is an estimated value below the reporting limit. 
ND = Below quantitation limit. 
Sampling Depth Range: 0.5-1.0 ft. 



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 88.8 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 95.4 0.10 1.0 
Location 2004 
0004 3.0-4.0 93.3 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-Tnchloroethane (ug/kg) 
Location 2001 
0009 8.0-9.0 3 J 6 1 
Location 2004 
0009 8.0-9.0 3 J 5 1 

Acetone (ug/kg) 
Location 2001 
0004 3.0-4.0 15 B 12 1 
0009 8.0-9.0 18 B 11 1 
0016 15.0-16.0 10B 10 1 
Location 2002 
0004 3.0-4.0 16B 12 1 
0009 8.0-9.0 13 B 11 1 
0016 15.0-16.0 15 B 10 1 
Location 2003 
0004 3.0-4.0 36 B 11 1 
0009 8.0-9.0 12 B 10 1 
0016 15.0-16.0 11 B 11 1 
Location 2004 
0004 3.0-4.0 19 B 11 1 
0009 8.0-9.0 20 B 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 JB 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 

Parameter Sample ID 
Sampling Depth 

Range (Ft.) 
Sample 
Result 

Detection 
Limit 

Dilution 
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 4.8 1.1 1.0 
0016 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 8.0-9.0 135 10.0 1.0 

0016 15.0-16.0 41.1 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 15.0-16.0 133 10.0 1.0 

Bis(2-ethylhexyl)phthalate (ug/kg) 
Location 2001 
0004 3.0-4.0 89 J 380 1 

Calcium. Total (mg/kg) 
Location 2001 
0004 3.0-4.0 161000 59600 100 

0009 8.0-9.0 45900 548 1.0 

0016 15.0-16.0 18700 508 1.0 
Location 2002 
0004 3.0-4.0 2060 576 1.0 

0009 8.0-9.0 1510 568 LO 
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 8.0-9.0 3890 541 1.0 

0016 15.0-16.0 35200 ' 534 1.0 



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

Parameter Sample ID 
Sampling Depth 

Range (Ft.) 
Sample 
Result 

Detection 
Limit 

Dilution 
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 8.0-9.0 22.8 10.0 1.0 
0016 15.0-16.0 41.4 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 Oxygen Demand (mg/kg) 
Location 2001 
0004 3.0-4.0 122 29.8 1.0 
0009 S.0-9.0 32.5 28.2 1.0 
0016 15.0-16.0 95.3 25.7 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 26.2 1.0 
Location 2004 
0004 3.0-4.0 110 26.8 1.0 
0009 8.0-9.0 85.3 27.3 1.0 
0016 15.0-16.0 31.9 27.7 1.0 

Chromium, Total (mg'k_ I) 
Location 2001 
0004 3.0-4.0 2.4 1.2 1.0 
0009 8.0-9.0 4.1 1.1 1.0 
0016 15.0-16.0 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 4.3 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 -> 

J . J 
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 J 4.5 1.00 

Di-N-butyl phthalate (ug/kg) 
Location 2001 
0004 3.0-4.0 120 JB 380 1 
0009 8.0-9.0 92 JB 360 1 
0016 15.0-16.0 87 JB 340 1 
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 JB 350 1 
0009 8.0-9.0 110 JB 350 1 
0009 8.0-9.0 110 JB 350 1 
0016 15.0-16.0 86 JB 350 1 
Location 2004 
0004 3.0-4.0 70 JB 350 1 
0009 8.0-9.0 120 JB 350 1 
0016 15.0-16.0 100 JB • 350 1 

Dichloromethane-methylene chloride (ug/kg) 
Location 2001 
0004 3.0-4.0 11 B 6 1 
Location 2002 
0016 15.0-16.0 4 JB 5 1 
Location 2003 
0004 3.0-4.0 11 B 5 1 
0009 8.0-9.0 9 B 5 1 
0016 15.0-16.0 9 B 5 1 
Location 2004 
0009 8.0-9.0 12 B 5 1 
0016 15.0-16.0 17 B 5 1 



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

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

Lead, Total (mg/kg) 
Location 2001 
0004 3.0-4.0 4.4 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 2.5 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.S 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 2680 596 1.0 
0009 8.0-9.0 2810 548 1.0 

0016 15.0-16.0 520 508 1.0 
Location 2002 
0004 3.0-4.0 3640 576 1.0 
0009 8.0-9.0 3500 568 1.0 

0016 15.0-16.0 871 504 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 1540 518 1.0 
Location 2004 
0004 3.0-4.0 608 492 1.0 

0009 8.0-9.0 1390 541 1.0 
0016 15.0-16.0 1800 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 15.0-16.0 838 518 1.0 

Location 2004 
0004 3.0-4.0 672 492 1.0 

0009 8.0-9.0 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 
0004 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 11.5 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 9.8 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 3.0-4.0 637 596 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 
0009 8.0-9.0 10800 645 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 3-5: Focused Site Investigation Soil Sampling Analytical Results 

Sampling Depth Sample 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 2.2 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 5.4 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 is 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-l rvv-ws-2 rvv-ws-3 IW'2-WS-l IW2-WS-2 
Arsenic 20 17 35.6 5.0 4.9 7.3 275 
Barium NE 15000 421 111 116 41.6 30.3 
Cadmium 70 190 <0.65 <0.50 <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 5.5 124 
Mercury 40 69 0.72 <0.065 <0.066 <0.063 <0.097 
Selenium 700 1200 0.99 <0.50 <0.50 <0.50 1.6 
Silver 700 1200 <1.3 <1.0 <1.0 <0.99 <1.5 

HRJV1C = Human Risk Management Criteria (Camper). 
NMED SSL = New Mexico Environment Department Soil Screening Levels (Industrial/Occupational Worker). 
NE = Not Established. 
(a) Value reported is for Chromium III. 
All values in mg/kg (ppm). 
Bold indicates value in excess of risk based or regulatory criteria. 



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

Compound NMOCD RAL NMED SSL rw-ws-i IW-WS-2 rvv-ws-3 IW2-YVS-1 IW2-VVS-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 (total) 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) 5000 NNS 104000 15500 15200 2300 458000 

NMOCD RAL = New Mexico Oil Conservation Division Remediation Action Level. 
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 threshold. 



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

Compound NMED SSL rw-ws-i rvv-vvs-2 rw-ws-3 rvv2-vvs-i rvv2-vvs-2 
Acenaphthene 4900 <86 NT NT NT <I90 
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 <L9 
Benzo(b)fluoranthene 26 <8.6 NT NT NT <19 
Benzo(g,h,i)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 <L9_ 
Fluoranthene 5300 <43 NT NT NT <96 
Fluorene 4000 <43 NT NT NT <96 
Indeno( 1,2,3-c.d)pyrene 26 <8.6 NT NT NT <19 

Naphthalene 43 <43 NT NT NT 118 
1 -Methylnaphthalene NNS 225 NT NT NT 368 
2-Methylnaphthalene NNS <43 NT NT NT 303 
Phenanthrene 4400 <43 NT NT NT <96 
Pyrene 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 Analytical Results (TCLP) 

Compound EPA T C IW-WS-1 rvv-vvs-2 rvv-vvs-3 rw2-vvs-i rvv2-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-Dichloroe thane 0.5 <0.10 NT NT NT <0.10 
Methvl 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 
Vinvl Chloride 0.2 <0.10 NT NT NT <0.10 

2-Methylphenol 200 <0.05 NT NT NT <0.05 

3&4-Methylphenol 200 <0.05 NT NT NT <0.05 

Pentachlorophenol 100 <0.25 NT NT NT <0.25 

2,4.5-Trichlorophenol 400 <0.05 NT NT NT <0.05 

2,4.6-Trichlorophenol 2.0 <0.05 NT NT NT <0.05 

1.4-Dichlorobenzene 7.5 <0.05 NT NT NT <0.05 
2,4-Dinitrotoluene 0.13 <0.05 NT NT NT <0.05 

Hexachlorobenzene 0.13 <0.05 NT NT NT <0.05 

Hexachlorobutadiene 0.5 <0.05 NT NT NT <0.05 

Hexachloroethane 3.0 <0.05 NT NT NT <0.05 
Nitrobenzene 2.0 <0.05 NT NT NT <0.05 
Pvridine 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 
Mercurv 0.2 <0.0020 NT NT NT <0.0020 
Selenium 1.0 <0.10 NT NT NT <0.10 
Silver 5 <0.050 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/l (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 rw-GT-4 rvV2-GT-l rVV2-GT-2 
Moisture Content 0.9% 1.4% 1.5% 1.6% 

Liquid Limit N/A N/A N/A N/A 
Plastic Limit Non-Plastic Non-Plastic Non-Plastic Non-Plastic 
Plasticity Index Non-Plastic Non-Plastic Non-Plastic Non-Plastic 

% Passing =200 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 IVV-AG-3 rW-AG-4 rvV2-AG-l IW2-AG-2 
PH 8.0 8.0 7.9 7.6 
Electrical Conductance (mmhos/cm) 0.3 0.3 0.4 1.1 
Calcium (meq/1) 2.9 3.1 3.1 10.8 
Magnesium (meq/1) 0.2 0.3 0.4 1.3 
Sodium (meq/1) 0.4 0.5 0.5 2.1 
Potassium (meq/1) 0.2 0.2 0.2 0.3 
Sodium Adsorption Ratio 0.3 0.4 0.4 0.8 
Alkalinity (mg/l) 121 130 98 152 
% Organic 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/1 = 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 

Containment Eliminated 

Material Onsite Thermal Treatment Eliminated 

Landfarrning 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: I&W Soulh Site, Trench, facing northwest. 

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







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: I&W Hot Oil, Data Validation 

From: Craig Markowitz - Data Validator 
Dynamae Corporation 

Kelly Luck - Senior Data Validator 
Dynamae Corporation 

To: Bryan Frey 
Dynamae 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&VV 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 13 11 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. 

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). 

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

Discussion 



I&VV 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. 

Sample Fraction Surrogate 
Surrogate 

Recovery, % 
QC 

Limits, % Action 

IW2-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 
because the sample required dilution. 

IW2-WS-2 PAHs 

p-terphenyl 0 59-149 

None; surrogate recoveries were low 
because the sample required dilution. 

IW2-WS-2 

TPH o-terphenyl 0 60-124 

None; surrogate recoveries were low 
because the sample required dilution. 

IW-WS-1 PAHs o-terphenyl 0 37-158 None; surrogate recoveries were low 
because the sample required dilution. 

IW-WS-1 PAHs 

p-terphenyl 0 59-149 

None; surrogate recoveries were low 
because the sample required dilution. 

IW-WS-1 

TPH o-terphenyl 0 60-124 

None; surrogate recoveries were low 
because the sample required dilution. 

IW-WS-2 TPH o-terphenyl 0 60-124 None; surrogate recovery was low 
because the sample required dilution. 

IW-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). 

Laboratory Duplicate Samples: 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. 

Laboratory Control Sample Resulis: 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. 



I&W Hot Oil, Validation Report 
Page 3 

August 14, 2002 

ICP Serial Dilution Results: The percent difference between initial sample results and the results of a 5.x 
dilution of the same sample were within QC limits (0-10% difference for analytes present at greater than 50.x 
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 
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 IW-WS-3. The RPD 
between the results for target analytes in these samples are presented in the table below. All RPDs were 
within QC limits (0-50%)." 

Analyte Units IW-WS-2 IW-WS-3 Reporting Limit RPD 

Percent Solids % 99.3 99.5 N/A 0.2% 

Arsenic mg/kg 5.0 4.9 1.0 2.0% 

Barium mg/kg 111 116 0.50 4.4% 

Cadmium mg/kg <0.50 <0.50 0.50 Not calculated 

Chromium mg/kg 8.6 9.1 1.5 5.7"-,, 

Lead mg/kg 13.6 16.3 0.50 18.1% 

Mercury mg/kg <0.065 <0.066 0.065 Not calculated 

Selenium mg/kg O.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 50 Not calculated 

Toluene ug/kg ND ND 50 Not calculated 

Ethylbenzene ug/kg ND ND 50 Not calculated 

Xylenes (total) ug/kg ND ND 150 Not calculated 

Attachments: 

1. Glossary of Data Qualifier Codes 
2. Data Summary Forms. These are spreadsheets of all results with applied qualifier codes. 



Attachment 1 
Glossary of Data Qualifier Codes 



GLOSSARY OF DATA QUALIFIERS CODES - INORGANIC 

Code Definition 

Codes Relating to Identification 

(NO CODE) Confirmed 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 thc QC limits. 

K 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. 

L Analyte present. Reported value may be biased low. Actual value is expected to be 
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 
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 limits. 

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-diuestioii spike, or laboratory control sample recover.' is lower than the QC limits. 



Attachment 2 
Data Summary Forms 
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Technical Report for 

Dynamae Corporation Environmental Serv. 

I&W Hot Oil 

DYNAMAC/ BLM / I&W HOT OIL 

Accutest Job Number: T2695 

Report to: 

Dynamae Corporation Environmental Serv. 
20440 Century Boulevard Suite 100 
Germantown, MD 20874 
BFrey@Dynamac.com 

ATTN: Bryan Frey 

Total number of pages in report: 

Test results contained within (his data package meet thc requirements ixUH ivmi imu 

of the National Environmental Laboratory Accreditation Conference L a b o r a t o r y M a n d g i 

and/or state specific certification programs as applicable. 

This report shall not be reproduced, except in its entirety, without the written approval of Accutest Laboratories. 

Gulf Coast • 10165 Hanvin Drive • Suite 150 • Houston. TX 77036 • tei: 713-271-4700 • fax:713 -71-4770 • http://www.accutest.com 
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Accutest Laboratories 

Sample Summary 

Dynamae Corporation Environmental Serv. 
Job No: T2695 

I&W Hot Oil 
Project No: DYNAMAC/ BLM / I&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 IW-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 result page. 



Accutest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: IW2-WS-1 
Lab Sampl e ID: T2695-1 Date Sampled: 05/14/02 
Matrix: SO - Soil Date Received: 05/15/02 
Method: SW846 8015 M SW846 3550B Percent Solids: 99.6 
Project: I&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.OP5172 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% a 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 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: IW2-WS-1 
Lab Sample ID: T2695-1 Date Sampled: 05/14/02 
Matrix: SO - Soil Date Received: 05/15/02 

Percent Solids: 99.6 
Project: l&W Hot Oil 

Metals Analysis 

Analyte Result RL Units DF Prep Analyzed By Method Prep Method 

Arsenic 7.3 0.99 mg/kg 1 05/17/02 05/20/02 JA SVVS46 6010B SW846 305OB 

Barium 41.6 0.50 mg/kg 1 05/17/02 05/20/02 JA SW846 6010B SW846 3050B 

Cadmium <0.50 0.50 mg/kg 1 05/17/02 05/20/02 JA SVV846 6010B SW846 3050B 

Chromium 5.9 1.5 mg/kg 1 05/17/02 05/20/02 JA SVV846 6010B SVV846 3050B 

Lead 5.5 0.50 mg/kg 1 05/17/02 05/20/02 JA SVV8 I6 6010B SW846 3050B 

Mercury <0.063 0.063 mg/kg 1 05/29/02 05/29/02 JC SVV846 7471A SVV846 7471A 

Selenium <0.50 0.50 mg/kg 1 05/17/02 05/21/02 JA SVV846 6010B SW846 3050B 

Silver <0.99 0.99 mg/kg 1 05/17/02 05/20/02 JA SVV846 6010B SVV846 3050B 

RL = Reporting Limit 



Accutest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: IW2-WS-2 
Lab Sample ID: T2695-2 
Matrix: SO - Sludge 
Method: SW846 8021B 
Project: I&W Hot Oil 

Date Sampled: 05/14/02 
Date Received: 05/15/02 
Percent Solids: 67.6 

Run #1 
Run #2 

File ID DF 
KK002462.D 5000 

Analyzed 
05/23/02 

By 
RM 

Prep Date Prep Batch 
n/a n/a 

Analytical Batch 
GKK125 

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%o 
98-08-8 aaa-Trifluorotoluene 99% 70-130%) 

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

J = 
B = 
N = 

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

Report of Analysis Page 1 ofJ 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

IW2-WS-2 
T2695-2 
SO - Sludge 
EPA 8310 SW846 3550B 
I&W Hot Oil 

Date Sampled: 05/14/02 
Date Received: 05/15/02 
Percent Solids: 67.6 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 a AA010812.D 10 05/23/02 AFL 05/22/02 F:OP5194 F:GAA499 
Run #2 

Polynuclear Aromatic Hydrocarbons 

CAS No. Compound Result RL Units Q 

83-32-9 Acenaphthene ND 190000 ug/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(l ,2,3-cd)pyrene ND 19000 ug/kg 
91-20-3 Naphthalene b 118000 96000 ug/kg 
90-12-0 1-Methylnaphthalene b 368000 96000 ug/kg 
91-57-6 2-Methylnaphthalene D 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 0% c 37-158% 
92-94-4 p-Terphenyl 0% c 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 analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Acculest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: IW2-WS-2 
Lab Sample ID: T2695-2 
Matrix: SO - Sludge 
Method: SW846 8015 M 
Project: I&W Hoi Oil 

SW846 3550B 

Date Sampled 
Date Received 
Percent Solids 

05/14/02 
: 05/15/02 
: 67.6 

Run #1 
Run #2 

File ID DF 
ZF05175.D 100 

Analyzed 
05/23/02 

By 
AFL 

Prep Date 
05/20/02 

Prep Batch 
F:OP5172 

Analytical Batch 
F:GZF240 

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% a 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 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: IW2-WS-2 
Lab Sample ID: T2695-2 Date Sampled: 05/14/02 
Matrix: SO - Sludge Date Received: 05/15/02 

Percent Solids: 67.6 
Project: I&W Hot Oil 

Metals Analysis 

Analyte Result RL Units DF Prep Analyzed By Method Prep Method 

Arsenic 275 1.5 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B SW84G 3050B 

Barium 30.3 0.73 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B SW846 3050B 

Cadmium <0.73 0.73 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B SW846 3050B 

Chromium 48.5 2.2 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B SW846 3050B 

Lead 124 0.73 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B SW846 3050B 

Mercury < 0.097 0.097 mg/kg 1 05/29/02 05/29/02 JC SVV846 7471A SVV846 7471A 

Selenium 1.6 0.73 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B SVV846 3050B 

Silver <1.5 1.5 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B 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: I&W Hot Oil 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l 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% 

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

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



Accutest Laboratories 

Report of Analysis Page 1 of L 

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: I&W Hot Oil 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l a AA010813.D 10 05/23/02 AFL 05/22/02 F:OP5194 F:GAA499 
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(l ,2,3-cd)pyrene ND 8600 ug/kg 
91-20-3 Naphthalene ND 43000 ug/kg 
90-12-0 1-Methylnaphthalene b 22500 43000 ug/kg J 
91-57-6 2-Methylnaphthalene 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-Terpheny! 0% c 37-158% 
92-94-4 p-Terphenyl 0% c 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 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: IW-WS-1 
Lab Sample ID: T2695-3 
Matrix: SO - Sludge 
Method: SW846 8015 M 
Project: I&W Hot Oil 

SW846 3550B 

Date Sampled 
Date Received 
Percent Solids 

05/14/02 
: 05/15/02 
: 76.8 

Run #1 
Run #2 

File ID DF 
ZF05176.D 100 

Analyzed 
05/23/02 AFL 

Prep Date 
05/20/02 

Prep Batch 
F:OP5172 

Analytical Batch 
F:GZF240 

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% a 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 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: 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: I&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 305OB 

Barium 421 0.65 mg/kg 1 05/17/02 05/21/02 JA SVV846 6010B SW846 3050B 

Cadmium <0.65 0.65 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B SW846 3050B 

Chromium 34.0 2.0 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B SVV846 3050B 

Lead 146 0.65 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B SW846 3050B 

Mercury 0.72 0.087 mg/kg 1 05/29/02 05/29/02 JC SW846 7471A SVV846 7471A 

Selenium 0.99 0.65 mg/kg 1 05/17/02 05/21/02 JA SVV846 6010B SVV846 3050B 

Silver <1.3 1.3 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B SVV846 3050B 

RL = Reporting Limit 



Accutest Laboratories 

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: 05/15/02 
Method: SW846 802IB Percent Solids: 99.3 
Project: I&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 

J 
B 
N 

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



Accutest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: IW-WS-2 
Lab Sample ID: T2695-4 
Matrix: SO - Soil 
Method: SW846 8015 M 
Project: I&W Hot Oil 

SW846 3550B 

Date Sampled: 
Date Received: 
Percent Solids: 

05/14/02 
05/15/02 
99.3 

Run #1 
Run #2 

File ID DF 
ZF05177.D 20 

Analyzed 
05/23/02 

By 
AFL 

Prep Date Prep Batch 
05/20/02 F:OP5172 

Analvtical Batch 
F:GZF240 

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

11 of 2 



Accutest Laboratories 

Report of Analysis p age 1 of 1 

Client Sample ID: IW-WS-2 
Lab Sample ID: T2695-4 Date Sampled: 05/14/02 
Matrix: SO - Soil Date Received: 05/15/02 

Percent Solids: 99.3 
Project: I&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 6010B SVV8463050B 
Barium 111 0.50 mg/kg 1 05/17/02 05/21/02 JA SVV8-16 6010B SVV846 305OB 
Cadmium <0.50 0.50 mg/kg 1 05/17/02 05/21/02 JA SVV846 6010B SW846 3050B 
Chromium 8.6 1.5 mg/kg 1 05/17/02 05/21/02 JA SVV846 6010B SW846 305OB 
Lead 13.6 0.50 mg/kg 1 05/17/02 05/21/02 JA SVV846 6010B SVV846 3050B 
Mercury < 0.065 0.065 mg/kg 1 05/29/02 05/29/02 JC SW846 7 171A SVV846 7171A 

Selenium <0.50 0.50 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B SVV846 3050B 
Silver <1.0 1.0 mg/kg 1 05/17/02 05/21/02 JA SVV846 B010B SW846 3050B 

RL = Reporting Limit 



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 - Soil Date Received : 05/15/02 
Method: SW846 802 IB Percent Solids : 99.5 
Project: I&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 
RL = Reporting Limit 
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 

16 of 26 



Accutest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: IW-WS-3 
Lab Sample ID: T2695-5 
Matrix: SO - Soil 
Method: SW846 8015 M 
Project: I&W Hot Oil 

SW846 3550B 

Date Sampled: 
Date Received: 
Percent Solids: 

05/14/02 
05/15/02 
99.5 

Run #1 
Run #2 

File ID DF 
ZF05188.D 20 

Analyzed 
05/24/02 

By 
AFL 

Prep Date Prep Batch 
05/20/02 F:OP5172 

Analytical Batch 
F:GZF241 

CAS No. 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% a 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 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: IW-WS-3 
Lab Sample ID: T2695-5 Date Sampled: 05/14/02 
Matrix: SO - Soil Date Received: 05/15/02 

Percent Solids: 99.5 
Project: I&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 SW846 6010B SW846 3050B 
Barium 116 0.50 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B SW846 3050B 
Cadmium <0.50 0.50 mg/kg 1 05/17/02 05/21/02 JA SW846 6010B SW846 3050B 
Chromium 9.1 1.5 mg/kg 1 05/17/02 05/21/02 JA SYV846 6010B SVV846 3050B 
Lead 16.3 0.50 mg/kg 1 05/17/02 05/21/02 JA SW8-16 6010B SVV846 3050B 
Mercury <0.066 0.066 mg/kg 1 05/29/02 05/29/02 JC SW846 7-171A SVV846 7471A 
Selenium <0.50 0.50 mg/kg 1 05/17/02 05/21/02 JA SVV846 6010B SVV846 3050B 
Silver <1.0 1.0 mg/kg 1 05/17/02 05/21/02 JA SVV846 6010B SVV846 3050B 

RL = Reporting Limit 



Accutest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: F B I 
Lab Sample ID: T2695-6 Date Sampled: 05/14/02 j 
Matrix: AQ - Water Date Received: 05/15/02 j 
Method: SU8-16 8021B Percent Solids: n/a j 
Project: I&U Hot Oil 

File ID DF Analyzed Bv Prep Date Prep Batch Analytical Batch 
Run#l KK002390.D 1 05 20 02 RM n/a na GKK122 
Run ?2 

Purgeable Aromatics 

CAS No. Compound Result RL Units Q 

71-43-2 Benzene \ D 1.0 ug 1 
108-88-3 Toluene \ D 1.0 ug 1 
100-41-4 Ethylbenzene ND 1.0 ug 1 
1330-20-7 Xylenes (total) ND 3.0 ug 1 

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

460-00-4 4- Bromofluorobenzene 85% 63-123% 
98-08-8 aaa-Trifluorotoluene 97% 70-130% 

ND = Not detected 
RL = Reporting Limit 
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 Pasje 1 of 1 

Client Sample ID: T B I 
Lab Sample ID: T2695-7 Date Sampled: 05/14/02 
Matrix: AQ - Trip Blank Water Date Received: 05/15/02 
Method: SW846 802IB Percent Solids: n/a 
Project: I&W Hot Oil 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 KK002394.D 200 05 20 02 R\I n/a na CKK122 
jRun #2 

Purseable Aromatics 

CAS No. Compound Result RL Units Q 

71-43-2 Benzene ND 1.0 ugl 
108-88-3 Toluene ND 1.0 ug,l 
100-41-4 Ethylbenzene ND 1.0 ug/1 
1330-20-7 Xylenes (total) ND 3.0 ug/1 

CAS N" 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 = Reporting Limit 
£ = 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: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

IW2-WS-2 
T2695-2A 
SO - Sludge 
SW846 8260B 
I&W Hot Oil 

Date Sampled: 05/14/02 
Date Received: 05/15/02 
Percent Solids: 67.6 

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 05/29/02 BC 05/28/02 OP1028 VF451 

VOA TCLP Leachate 

CAS No. Compound Result HW* MCL RL Units Q 

71-43-2 Benzene 3.59 a D018 0.50 0.20 mg/l 
108-90-7 Chlorobenzene 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-DichIoroethylene ND D029 0.70 0.10 mg/l 
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 0.70 0.10 mg/l 
79-01-6 Trichloroethylene ND D040 0.50 0.10 mg/l 
75-01-4 Vinyl chloride 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 
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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 35 IOC Percent Solids: 67.6 
Project: I&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 OP1027 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/l 
3&4-Methylphenol ND D024 200 0.050 mg/l 

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/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 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-dl4 93% 33-141% 

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 
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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 

Percent Solids: 67.6 
Project: I&VV Hot Oil 

Metals Analysis, TCLP Leachate SVV846 1311 

Analyte Result HW# MCL RL Units DF Prep Analyzed By Method Prep Method 

Arsenic 0.30 D004 5.0 0.10 mg/l 10 05/23/02 05/24/02 JA SW846 B010B SW846 3010A 
Barium 0.36 D005 100 0.10 mg/l 10 05/23/02 05/24/02 JA SW846 6010B SVV'846 3010A 
Cadmium <0.040 D006 1.0 0.040 mg/l 10 05/23/02 05/24/02 JA SVV846 6010B SW846 301 OA 
Chromium <0.10 D007 5.0 0.10 mg/l 10 05/23/02 05/24/02 JA SW846 601 OB SW84C 3010A 
Lead <0.10 D008 5.0 0.10 mg/l 10 05/23/02 05/24/02 JA SW846 6010B SU'84fi 3010A 

Mercury <0.0020 D009 0.20 0.0020 mg/l 1 05/29/02 06/01/02 JA SW846 7170A SUSI6 7470A 

Selenium <0.10 D010 1.0 0.10 mg/l 10 05/23/02 05/24/02 JA SW84G 6010B S\YX4(i .",()IDA 

Silver < 0.050 D011 5.0 0.050 mg/l 10 05/23/02 05/24/02 JA SVV8-16 601 OB SYY846 30IDA 

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



Accutest Laboratories 

Report of Analysis Page; 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 8260B Percent Solids: 76.8 
Project: I&W Hot Oil 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l F0049311.D 20 05/30/02 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 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/l 
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 0.70 0.10 mg/l 
79-01-6 Trichloroethylene ND D040 0.50 0.10 mg/l 
75-01-4 Vinyl chloride ND D043 0.20 0.10 mg/l 

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 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: 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: I&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 OP1027 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/l 
3&4-Methylphenol ND D024 200 0.050 mg/l 

87-86-5 Pentachlorophenol ND D037 100 0.25 mg/l 
95-95-4 2,4,5-Trichlorophenol ND D041 400 0.050 mg/I 
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/I 
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-Fluorobiphenyl 84% 43-116% 
1718-51-0 Terphenyl-dM 819'c 33-1-11% 

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: IW-WS-1 
Lab Sample ID: T2695-3A Date Sampled: 05/14/02 
Matrix: SO - Sludge Date Received: 05/15/02 

Percent Solids: 76.8 
Project: I&W Hot Oil 

Metals Analysis, TCLP Leachate SW846 1311 

Analyte Result HWI MCL RL Units DF Prep Analyzed By Method Prep Method 

Arsenic <0.10 D004 5.0 0.10 mg/l 10 05/23/02 05/24/02 JA SW846 6010B SVV846 301 OA 
Barium 0.73 D005 100 0.10 mg/l 10 05/23/02 05/24/02 JA SW846 6010B SVV846 3010A 
Cadmium < 0.040 D006 1.0 0.040 mg/l 10 05/23/02 05/24/02 JA SW846 6010B SVV846 3010A 
Chromium <0.10 D007 5.0 0.10 mg/l 10 05/23/02 05/24/02 JA SVV846 6010B SVV846 301 OA 
Lead <0.10 D008 5.0 0.10 mg/l 10 05/23/02 05/24/02 JA SW846 6010B SVV846 301 OA 
Mercury < 0.0020 D009 0.20 0.0020 mg/l 1 05/29/02 06/01/02 JA SW846 7470A SW846 7470A 
Selenium <0.10 D010 1.0 0.10 mg/l 10 05/23/02 05/24/02 JA SVV846 6010B SVV846 301 OA 
Silver <0.050 D011 5.0 0.050 mg/l 10 05/23/02 05/24/02 JA SVV846 6010B SVV846 3010A 

RL = Reporting Limit 
MCL = Maximum Contamination Level (40 CFR 261 6/96) 
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Blank Spike Summary 
Job Number: T2695 
Account: ALGC Accutest Laboratories Gulf Coast, Inc. 
Project: DYNAMDGE: I&W Hot Oil 

Page 1 of 1 

Sample File ED DF Analyzed By Prep Date Prep Batch Analytical Batch 
OP5172-BS ZF05173.D 1 05/23/02 NJ 05/20/02 OP5172 GZF240 

The QC reported here applies to the following samples: 

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

Method: SW846 8015 M 

CAS No. Compound 

TPH (C10-C40) 

Spike BSP BSP 
mg/kg mg/kg % Limits 

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 AA010801.D1 05/23/02 MR£ 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 •_. l 2 -; 2 -
208-96-8 Acenaphthylene 3330 2780 ;-v 2: ;-l25 
120-12-7 Anthracene 3330 3310 37-12.: 
56-55-3 Benzo(a)anthracene 1670 1560 j . j i-H-] 
50-32-8 Benzo(a)pyrene 1670 1460 5',-i::--
205-99-2 Benzo(b)fluoranthene 1670 1570 94 ';9-[?.7 
191-24-2 Benzo(g,h,i)perylene 1670 1510 r l 

207-08-9 Ben2o(k)fluoranthene 1670 1580 ?5 
218-01-9 Chrysene 1670 1680 101 
53-70-3 Dibenzo(a,h)anthracene 1670 1550 3 27 
206-44-0 Fluoranthene 3330 3030 ?i (;7 • ( 2'-' 
86-73-7 Fluorene 3330 2940 62-'.2-
193-39-5 Indeno( 1,2,3-cd)pyrene 1670 1470 • - i ^ V 
91-20-3 Naphthalene 3330 2520 7*2 
90-12-0 1 -Methylnaphthalene 3330 2590 — _̂ : 22 
91-57-6 2-Methylnaphthalene 3330 2600 7S ; 5 -! 2 ? 
85-01-8 Phenanthrene 3330 2990 

<•:> 
- 2" 

129-00-0 Pyrene 3330 3090 

•' : CAS No. Surrogate Recoveries BSP Limits 

84-15-1 o-Terphenyl 93% 37-158% 
92-94-4 p-Terphenyl 96% 59-149% 



Method Blank Summary 
Job Number: T2695 
Account: ALGC Accutest Laboratories Gulf Coast, Inc. 
Project: DYNAMDGE: I&W Hot Oil 

Page 1 of 

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

The QC reported here applies to the following samples: 

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

Method: SW846 8015 M 

CAS No. Compound 

TPH (C10-C40) 

Result RL Units Q 

ND mg/kg 

CAS No. Surrogate Recoveries 

84-15-: o-Terphenyl 76%; 

Limits 

60-124% 



Matrix Spike/Matrix Spike Duplicate Summary 
Job Number: T2695 
Account: ALGC Accutest Laboratories Gulf Coast, Inc. 
Project: DYNAMDGE: I&W Hot Oil 

Page 1 of 1 

Sample File ED DF 
OP5172-MS ZF05186.D 20 
OP5172-MSD ZF05187.D 20 
T2695-4 ZF05177.D 20 

Analyzed By 
05/24/02 NJ 
05/24/02 NJ 
05/23/02 NJ 

The QC reported here applies to the following samples: 

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

Prep Date Prep Batch Analytical Batch 
05/20/02 OP5172 GZF241 
05/20/02 OP5172 GZF241 
05/20/02 OP5172 GZF240 

Method: SW846 8015 M 

CAS No. Compound 

TPH (C10-C40) 

T2695-4 Spike MS MS 
mg/kg Q mg/kg mg/kg % 

MSD MSD Limits 
mg/kg % RPD Rec/RPD 

15500 66 7600 3180* 3 14400 -1671* ̂ 20 40-140/25 

CAS No. Surrogate Recoveries MS MSD T2695-4 Limits 

84-15-1 o-Terphenyl 0%* b G%* b Q%*b . . 60-124% 

(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 
Account: ALGC Accutest Laboratories Gulf Coast, Inc. 
Project: DYNAMDGE: I&W Hot Oil 

Sample File ED DF 
OP5194-MS AA010804.D1 
OP5194-MSD AA010805.D1 
F13224-1 AA010803.D1 

Analyzed By 
05/23/02 MRE 
05/23/02 MRE 
05/23/02 MRE 

Tbe QC reported here applies to the following samples: 

T2695-2, T2695-3 

Prep Date 
05/22/02 
05/22/02 
05/22/02 

Prep Batch 
OP5194 
OP5194 
OP5194 

Page of 1 

Analytical Batch 
GAA499 
GAA499 
GAA499 

Method: EPA 8310 

F13224-1 Spike MS MS • MSD MSD Limits 
CAS No. Compound ug/kg Q ug/kg ug/kg % ug/kg % RPD Rec/RPD 

83-32-9 Acenaphthene ND 3880 3240 83 ; 2900 77 11 49-132/32 
208-96-8 Acenaphthylene ND 3880 3330 86 . 2990 80 11 49-132/28 
120-12-7 Anthracene ND 3880- 3980 103 3510 94 13 27-157/25 
56-55-3. Benzo(a)amhracene ND 1940 1810 93 : 1590 85 13 45-150/21 
50-32-8 Benzo(a)pyrene ND 1940 1730 89 1520 81 13 54-134/23 
205-99-2 Benzo(b)fluoranthene ND 1940 1810 93 1590 85 13 55-131/21 
191-24-2 Benzo(g,h,i)perylene ND 1940 1770 91 . 1550 83 13 55-133/24 
207-08-9 Benzo(k) fluoranthene ND - 1940 1850 95. 1620 87 13 60-133/24 
218-01-9 Chrysene ND 1940 1950 100 1710 91 13 60-139/20 
53-70-3 Dibenzo(a,h)anthracene ND 1940 1820 94 1590 85 13 57-129/20 
206-44-0 Fluoranthene ND 3880 3630 :94. 3190 85 13 : 55-139/20 
86-73-7 Fluorene ND 3880 3500 90 3130 84 11 58-126/25 
193-39-5 Indeno(l ,2,3-cd)pyrene ND 1940 1730 89 1510 81 14 54-133/25 
91-20-3 Naphthalene ND 3880 2970 77 2620 70 13 ' : 35-139/31 
90-12-0 1-Methylnaphthalene ND 3880 3070 79 2740 73 i ! 37-135/27 
91-57-6 2-Methylnaphthalene ND 3880 3080 79 2750 73 41-129/36 
85-01-8 Phenanthrene ND 3880 3560 92 3180 85 i i " : : 42-150/30 
129-00-0 Pyrene ND 3880 3690 95 3260 87- 12 54-140/20 

CAS No. Surrogate Recoveries MS MSD F13224-1 Limits 

84-15-1 
92-94-4 

o-Terphenyl 
p-Terphenyl 

92% 
93% 

86% 
86% 

77%: 
82% 

37-158% 
59-149% 



Method Blank Summary Page of 
Job Number: T2695 
Account: ALGC Accutest Laboratories Gulf Coast, Inc. 
Project: DYNAMDGE: I&W Hot Oil 

Sample File ED DF Analyzed By Prep Date Prep Batch Analytical Batch 
OP5172-MB ZF05185.D 1 05/24/02 NJ 05/20/02 OP5172 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-Terphenyl 81% < m 60-124% 



Method Blank 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-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. Compound Result RL Units Q 

83-32-9 Acenaphthene ND 670 ug/kg 
208-96-8 Acenaphthylene ND 670 ug/kg 
120-12-7 Anthracene ND 330 ug/kg 
56-55-3 Benzo(a)anthracene ND 330 ug/kg 
50-32-8 Benzo(a)pyrene ND 67 ug/kg 
205-99-2 Benzo(b)fluoranthene ND 67 ug/kg 
191-24-2 Benzo(g ,h, i)pery lene ND 67 ug/kg 
207-08-9 Benzo(lc)fluoranthene ND 67 ug/kg 
218-01-9 Chrysene KD 330 ug/kg 
53-70-3 D ibenzo(a, h)anthracene ND 67 ug/kg 
206-44-0 Fluoranthene ND 330 ug/kg 
86-73-7 Fluorene ND 330 ug/kg 
193-39-5 Indeno(l,2,3-cd)pyrene ND 67 ug/kg 
91-20-3 Naphthalene ND 330 ug/kg 
90-12-0 1 -Methylnaphthalene ND 330 ug/kg 
91-57-6 2-Methylnaphthalene ND 330 ug/kg 
85-01-8 Phenanthrene ND 330 ug/kg 
129-00-0 Pyrene ND 330 ug/kg 

CAS No. Surrogate Recoveries Limits 

84-15-1 o-Terphenyl 86% 37-158% 
92-94-4 p-Terphenyl 93% 59-149% 



DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY 

Login Number: T2695 
DYNAMDGE - Dynamae Corporation Environmental Serv 

P r o j e c t : DYNAMDGE5J5 - IiW Hot O i l 

Analyte Batch ID 

Solids, Percent GN2799 
Solids, Percent GN2799 
Solids, Percent GN2799 

Associated Samples: 
Batch GN2799: T2695-1, T269S-2, T269S-3 

Page 1 



Blank Spike Summary 
Job Number: T2695 
Account: DYNAMDGE Dynamae Corporation Environmental Serv 
Project: I&W Hot Oil 

Sample 
GKK122-BS 

File DD DF 
KK002378.D1 

Analyzed 
05/20/02 

By 
RM 

Prep Date 
n/a 

Page 1 of 1 

Prep Batch 
n/a 

Analytical Batch 
GKK122 

The QC reported here applies to the following samples: 

T2695-6, T2695-7 

Method: SW846 802IB 

Spike BSP BSP 
CAS No. Compound ug/1 ug/1 % Limits 

71-43-2 Benzene 20 18.7 94 50-124 
100-41-4 Ethylbenzene 20 18.7 94 52-131 
108-88-3 Toluene 20 18.2 91 56-123 
1330-20-7 Xylenes (total) 60 54.6 91 54-129 

CAS No. Surrogate Recoveries BSP Limits 

460-00-4 4-Bromofluorobenzene 94% > 63-123% 
98-08-8 aaa-Trifluorotoluene 101% ? 70-130% 



Blank Spike Summary Page of 1 
Job Number: T2695 
Account: DYNAMDGE Dynamae Corporation Environmental Serv. 
Project: I&W Hot Oil 

Sample File ED DF Analyzed By Prep Date Prep Batch Analytical Batch 
GKK125-BS KK002445.D50 05/23/02 RM n/a n/a GKK125 

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

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

Spike BSP BSP 
CAS No. Compound ug/kg ug/kg % Limits 

71-43-2 Benzene 1000 937 94 59-137 
100-41-4 Ethylbenzene 1000 961 96 62-136 
108-88-3 Toluene 1000 926 93 64-131 
1330-20-7 Xylenes (total) 3000 2810 94 66-140 

CAS No. Surrogate Recoveries BSP Limits 

460-00-4 4-Bromofluorobenzene 95% 66- 141% 
98-08-8 aaa-Tri fluorotoluene 99% ' 70-130% 



Method Blank Summary Page i ° f 

Job Number: T2695 
Account: DYNAMDGE Dynamae Corporation Environmental Serv. 
Project: I&W Hot Oil 

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

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

T2695-6, T2695-7 

CAS No. Compound Result RL Units Q 

71-43-2 Benzene ND 1.0 ug/1 
100-41-4 Ethylhenzene ND 1.0 ug/1 
108-88-3 Toluene ND 1.0 ug/1 
1330-20-7 Xylenes (total) ND 3.0 ug/1 

CAS No. Surrogate Recoveries Limits 

460-00-4 4-Bromofluorobenzene 86% 63-123 % 
98-08-8 aaa-Tri fluo ro to luene 297%: 70-130% 



Method Blank Summary Page of 
Job Number: T2695 
Account: DYNAMDGE Dynamae Corporation Environmental Serv 
Project: I&W Hot Oil 

Sample File ED DF Analyzed By Prep Date Prep Batch Analytical Batch 
GKK125-MB KK002446.D50 05/23/02 RM n/a n/a GKK125 

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

T2695-2, T2695-3, T2695^, T2695-5 

CAS No. Compound Result RL Units Q 

71-43-2 Benzene ND 50 ug/kg 
100-41-4 Ethylbenzene ND 50 ug/kg 
108-88-3 Toluene ND 50 ug/kg 
1330-20-7 Xylenes (total) ND 150 ug/kg 

CAS No. Surrogate Recoveries Limits 

460-00-4 4-Bromofluorobenzene 88% 66-141% 
98-08-8 aaa-Trifluorotoluene 99% 70-130% 



Matrix Spike/Matrix Spike Duplicate Summary 
Job Number: T2695 
Account: DYNAMDGE Dynamae Corporation Environmental Serv. 
Project: I&W Hot Oil 

Sample File ID DF 
T2695-6MS KK002391.D1 
T2695-6MSD KK002392.D1 
T2695-6 KK002390.D 1 

Analyzed By 
05/20/02 RM 
05/20/02 RM 
05/20/02 RM 

Page 1 of 1 

Prep Date Prep Batch Analytical Batch 
n/a n/a GKK122 1 

n/a n/a GKK122 * 
n/a n/a GKK'122 

The QC reported here applies to the following samples: 

T2695-6, T2695-7 

Method: SW846 802IB 

T2695-6 Spike MS MS MSD MSD Limits 
CAS No. Compound ug/1 Q ug/1 ug/1 % ug/1 % RPD Rec/RPD 

71-43-2 Benzene ND 20 18.0 90 17.7 89 : 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 89 17.5 88 : 37-H9/36 
1330-20-7 Xylenes (total) ND 60 53.8 90 52.5 88 46-128/25 

CAS No. Surrogate Recoveries MS MSD T2695-6 Limits 

460-00-4 4-Bromofluorobenzene 94% 93%; 85% * 63-123% 
98-08-8 aaa-Trifluorotoluene 97% 98% ' 97% 70-130% 



Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1 
Job Number: T269.5 
Account: DYNAMDGE Dynamae Corporation Environmental Serv. 
Project: I&W Hot Oil 

Sample File ED DF Analyzed By Prep Date Prep Batch Analytical Batch 
T2698-18MS KK002448.D50 05/23/02 RM n/a n/a GKK125 
T2698-18MSD KK0O2449.D50 05/23/02 RM n/a n/a GKK125 
T2698-18 KK002447.D50 05/23/02 RM n/a n/a GKK125 

Tbe QC r eported here applies to the following sampl es: Method: SW846 802IB 

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

T2698-18 Spike MS MS MSD MSD Limits 
CAS No. Compound ug/kg Q ug/kg ug/kg % ug/kg % RPD Rec/RPD 

71-43-2 Benzene ND 1270 1150 91 mo 87 . 4 42-146/30 
100-41-4 Ethylbenzene ND 1270 1190 94 1140 90 4 40-140/34 
108-88-3 Toluene ND 1270 1130 89 1090 86 " 4 55-125/25 
1330-20-7 Xylenes (total) ND 3810 3470 91 : 3330 87 ; 4 46-137/35 

CAS No. Surrogate Recoveries MS MSD T2698-18 Limits 

460-00-4 4-Bromofluorobenzene 99% *, 93% . 77% 66-141 
98-08-8 aaa-Trifluorotoluene 101% 94% 88% 70-130% 



Blank Spike Summary 
Job Number: T2695 
Account: DYNAMDGE Dynamae Corporation Environmental Serv. 
Project: I&W Hot Oil 

Page of 1 

Sample 
OP1027-BS 

File ID DF 
A01780.D 1 

Analyzed By 
05/28/02 SC 

Prep Date 
05/28/02 

Prep Batch 
OP1027 

Analytical Batch 
EA327 

The QC reported here applies to the following samples: 

T2695-2A, T2695-3A 

Method: SW846 8270C 

Spike BSP BSP 
CAS No. Compound ug/1 ug/1 % Limits 

95-48-7 2-Methylphenol 500 377 *. 5 26-125 
3 &4-M ethylphenol 1000 759 ••' •*} 20-151 

87-86-5 Pentachlorophenol 500 429 ::6 10-144 
95-95-4 2,4,5-Trichlorophenol 500 454 39-125 
88-06-2 2,4,6-Trichlorophenol 500 436 •~ 43-125 
106-46-7 1,4-Dichlorobenzene 500 330 66 10-125 
121-14-2 2,4-Dinitrotoluene 500 461 i j - i 21-140 
118-74-1 Hexachlorobenzene 500 533 107 43-125 
87-68-3 Hexachlorobutadiene 500 268 -.' .) 

.• T 10-125 
67-72-1 Hexachloroe thane 500 308 10-125 
98-95-3 Nitrobenzene 500 466 93 26-125 
110-86-1 Pyridine 500 240 43 10-125 

CAS No. Surrogate Recoveries BSP Limits 

367-12-4 2-Fluoropheno! 61% 21- 100% 
4165-62-2 Phenol-d5 45% ' 10-94% 
118-79-6 2,4,6-Tribromophenol 98% 10- 123% 
4165-60-0 Nitrobenzene-d5 97% Wi 35- 114% 
321-60-8 2-Fluorobiphenyl 100% 43- 116% 
1718-51-0 Terphenyl-dl4 88% 33- 141% 



Duplicate Summary 
Job Number: T2695 
Account: DYNAMDGE Dynamae Corporation Environmental Serv 
Project- I&W Hot Oil 

Page 1 of 1 

Sample File ID DF 
OP1027-DUP A01786.D 1 
T2695-2A AO 1782. D 1 

Analyzed By Prep Date Prep Batch Analytical Batch 
05/28/02 SC 05/28/02 OP 1027 EA327 
05/28/02 SC 05/28/02 OP1027 EA327 

The QC reported here applies to the following samples: 

T2695-2A, T2695-3A 

Method: SW846 8270C 

T2695-2A DUP 
CAS No. Compound ug/1 Q ug/1 Q RPD Lir 

95-48-7 2-Methylphenol ND ND nc 30 
3&4-Methylphenol ND ND nc 44 

87-86-5 Pentachlorophenol ND ND nc 44 
95-95-4 2,4,5-Trichlorophenol ND ND •P9./v 40 
88-06-2 2,4,6-Trichlorophenol ND ND ;-:ng;.;:;:j;: 43 
106-46-7 1,4-Dichlorobenzene ND ND iv: 58 
121-14-2 2,4-Dinitrotoluene ND ND r.c ?. 39 
118-74-1 Hexachlorobenzene ND ND i;c 

; 33 
87-68-3 Hexachlorobutadiene ND ND nc ^ 57 
67-72-1 Hexachloroethane ND ND J:C 5 56 
98-95-3 Nitrobenzene ND ND r,:: I 42 
110-86-1 Pyridine ND ND nc \ 67 

CAS No. Surrogate Recoveries 

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

2-F!uorophenol 
Phenol-d5 
2,4,6-Tribromophenol 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 

DUP T2695-2A Limits 

37% 
25% 
71% 
67% 
72% 
68% 

51% 
31% 

21-100% 
10-94% 
10-123% 
35-114% 
43-116% 
33-141% 



Leachate Blank Summary 
Job Number: T2695 
Account: DYNAMDGE Dynamae Corporation Environmental Serv 
Project: I&W Hot Oil 

Page 1 of 1 

Sample 
OP1027-LB 

File DD DF 
A01781.D 1 

Analyzed By 
05/28/02 SC 

Prep Date Prep Batch Analytical Batch 
05/28/02 OP 1027 EA327 

The QC reported here applies to the following samples: 

T2695-2A, T2695-3A 

Method: SW846 8270C 

CAS No. Compound Result RL Units Q 

95-48-7 2-Methylphenol ND 1 1 50 ug/1 
3&4-Methylphenol ND 111 50 ug/1 

87-86-5 Pentachlorophenol ND l i l 250 ug/1 
95-95-4 2,4,5-Trichlorophenol ND 111 50 ug/1 
88-06-2 2,4,6-Trichlorophenol ND I f 50 no/1 

106-46-7 1,4-Dichlorobenzene ND p i 50 ug/1 
121-14-2 2,4-Dinitrotoluene ND 111 50 ug/1 
118-74-1 Hexachlorobenzene ND < ' 50 ug/1 
87-68-3 Hexachlorobutadiene ND 50 Ug/1 
67-72-1 Hexachloroethane ND ' ' v 50 ug/1 
98-95-3 Nitrobenzene ND H I 50 ug/1 
110-86-1 Pyridine ND "?'\50 ug/1 

CAS No. Surrogate Recoveries Limits 

367-12-4 2-Fluorophenol 49% 21-100% 
4165-62-2 Phenol-d5 32% 10-94% 
118-79-6 2,4,6-Tribromophenol 81% " 10-123% 
4165-60-0 Nitrobenzene-d5 86% 35-114% 
321-60-8 2-Fluorobiphenyl 91% ' \ 43-116% 
1718-51-0 Terphenyl-dl4 83% 33-141% 



Matrix Spike/Matrix Spike Duplicate Summary 
Job Number: T2695 
Account: DYNAMDGE Dynamae Corporation Environmental Serv 
Project: I&W Hot Oil 

Page of 

Sample File LD DF 
OP1027-MS A01784.D 1 
OP1027-MSD A01785.D 1 
T2695-2A A01782.D 1 

Analyzed By 
05/28/02 SC 
05/28/02 SC 
05/28/02 SC 

The QC reported here applies to the following samples: 

T2695-2A, T2695-3A 

Prep Date 
05/28/02 
05/28/02 
05/28/02 

Prep Batch Analytical Batch 
OP1027 EA327 
OP1027 EA327 
OP 1027 EA327 

Method: SW846 8270C 

T2695-2A Spike 
CAS No. Compound ug/1 Q ug/1 

95-48-7 2-Methylphenol ND 500 
3&4-Methy!phenol ND 1000 

87-86-5 Pentachlorophenol ND 500 
95-95-4 2,4,5-Trichlorophenol ND 500 
88-06-2 2,4,6-Trichlorophenol ND 500 
106-46-7 1,4-Dichlorobenzene ND 500 
121-14-2 2,4-Dinitrotoluene ND 500 
118-74-1 Hexachlorobenzene ND 500 
87-68-3 Hexachlorobutadiene ND 500 
67-72-1 Hexachloroe thane ND 500 
98-95-3 Nitrobenzene ND 500 
110-86-1 Pyridine ND 500 

MS MS MSD MSD Limits 
ug/1 % ug/1 % RPD Rec/RPD 

353 71 . 336 67 O 5 ' 10-126/30 
655 66 656 66 0 10-149/44 
488 98 516 103 6 10-181/44 
433 87 439 88 1 12-140/40 
392 78 410 82 11-139/38 
278 56 272 ;54:;/,::: 2 10-125/58 
433 87 459 92 6 11-125/39 
465 93 468 94 1 42-125/33 
207 Iim: 196 39 5 16-125/57 
267 i53:K: • 259 52 3 10-125/56 
413 83 428 86 4 12-125/42 
234 47 217 8 10-125/67 

CAS No. Surrogate Recoveries MS MSD T2695-2A Limits 

367-12-4 2-Fluorophenol 45% / 46% 51% 21-100% 
4165-62-2 Pheno!-d5 32% 31% 31% 10-94% 
118-79-6 2,4,6-Tribromophenol 91% . Y- 95% 94 % | :• 10-123% 
4165-60-0 Nitrobenzeae-d5 86% Y 89% 91% Y . 35-114% 
321-60-8 2-Fluorobiphenyl 90% 92% 92% 43-116% 
1718-51-0 Terphenyl-dl4 73% :.: 70% 93 % 33-141% 



Blank Spike Summary Page of 
Job Number: T2695 
Account: DYNAMDGE Dynamae Corporation Environmental Serv 
Project: I&W Hot Oil 

Sample File ED 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/1 ug/1 % Limits 

71-43-2 Benzene 500 504 .101:: i 74-138 
108-90-7 Chlorobenzene 500 463 93 72-131 
67-66-3 Chloroform 500 481 96 66-133 
56-23-5 Carbon tetrachloride 500 496 99 58-141 
75-35-4 1, i-Dichl<jroethylene 500 526 105 60-143 
107-06-2 1,2-Dichloroethane 500 446 89 64-129 
78-93-3 Methyl ethyl ketone 2500 2040 82 50-151 
127-18-4 Tetrachloroethylene 500 497 99 75-126 
79-01-6 Trichloroethylene 500 487 97 72-128 
75-01-4 Vinyl chloride 500 828 166** 61-125 

CAS No. Surrogate Recoveries BSP Limits 

1868-53-7 Dibromofluoromethane 102% 86-118% 
17060-07-0 l,2-Dichloroethane-D4 99% 80-120% 
2037-26-5 Toluene-D 8 100% 88- 110% 
460-00-4 4-Bromofluorobenzene 101% * 86-115% 

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



Leachate Blank Summary 
Job Number: T2695 
Account: DYNAMDGE Dynamae Corporation Environmental Serv, 
Project.: I&W Hot Oil 

Page of 

Sample 
OP 1028-MB 

File DD DF 
F0049265.D 20 

Analyzed By 
05/29/02 BC 

Prep Date Prep Batch Analytical Batch 
05/23/02 OP1028 VF451 

The QC reported here applies to the following samples: 

T2695-2A, T2695-3A 

Method: SW846 8260B 

CAS No. Compound Result RL Units Q 

71-43-2 Benzene ND 100 ug/1 
108-90-7 Chlorobenzene ND 100 ug/1 
67-66-3 Chloroform ND 100 ug/1 
56-23-5 Carbon tetrachloride ND 100 ug/1 
75-35-4 1 ,l-Dich,r"-oethylene ND 100 ug/1 
107-06-2 1,2-Dichloroethane ND 100 ug/1 
78-93-3 Methyl ethyl ketone ND 1, 200 ug/1 
127-18-4 Tetrachloroethylene ND s 100 ugfl 
79-01-6 Trichloroethylene ND 100 ug/1 
75-01-4 Vinyl chloride ND 100 ugA 

CAS No. Surrogate Recoveries ,imits 

1868-53-7 Dibromofluoromethane 102%! 86-1 8% 
17060-07-0 1,2-Dichloroethane-D4 101% 80-1 :0% 
2037-26-5 Toluene-D8 98% 88-1 0% 
460-00-4 4-Bromofluorobenzene 107% 86-1 5% 



Matrix Spike/Matrix Spike Duplicate Summary Page of l 
Job Number: T2695 t 
Account: DYNAMDGE Dynamae Corporation Environmental Serv 
Project: I&W Hot Oil 

Sample File ED 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 
CAS No Compound ug/1 Q ug/1 ug/1 % ug/1 % RPD Rec/RPD 

71-43-2 Benzene 194 500 729 .107 713 104 2 47-141/16 
108-90-7 Chlorobenzene ND 500 504 101 487 97 3 • 66-131/15 
67-66-3 Chloroform ND 500 517 103 503 101 3 i | 38-148/18 
56-23-5 Carbon tetrachloride ND 500 561 112 543 109 3 i 26-145/25 
75-35-4 1,1 -Dichloroethy lene ND 500 545 109 549 110 % 

j'S: 
20-161/21 

107-06-2 1,2-Dichloroethane ND 500 494 99 488 98 1 37-158/15 
78-93-3 Methyl ethyl ketone ND 2500 2470 99 2540 102 3 >V 12-178/18 
127-18^ Tetrachloroethylene ND 500 559 112 526 105 6 * 20-133/15 
79-01-6 Trichloroethylene ND 500 540 108 531 106 2 40-152/18 
75-01-4 Vinyl chloride ND 500 508 102 539 108 6 16-148/51 

CAS No. Surrogate Recoveries MS MSD T2695-3A Limits 

1868-53-7 Dibromofluoromethane .103%: * $ 101% 102% ^ 86-118% 
17060-07-0 1,2-Dichloroethane-D4 101% 99% 103% 'V 80-120% 
2037-26-5 Toluene-D8 99% 99% 98% 88-110% 
460-00-4 4-Bromofluorobenzene 96% 101% 100% 86-115% 



BLANK RESULTS SUMMARY 
Pare 2 - Method Blanks 

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

Project: DYNAMDGES35 - I t " Hot Oil 

QC Batch ID: MP948 Methods: SW846 6Q10B 
Matrix Type: SOLID Units: mg/kg 

Prep Date: 05/17/02 

Metal RL IDL 
MB 
raw f i n a l 

Aluminum 10 .4 

Antimony 0.50 .07 

Arsenic 1.0 .06 0.085 <1.0 

Barium 0.50 .01 0.029 <0.50 

B e r y l l i u m 0.50 .02 

Boron 25 .2 

Cadmium 0.50 .02 0.02 3 O.50 

Calcium 50 .45 

Chromium 1.5 .05 0.047 <1.5 

Cobalt 0 . 50 . 025 

Copper 1.0 .05 

I r o n 15 . 7 

Lead 0.50 .07 0.049 «0.50 

L i t h i u m 0.50 .02 

Magnesium 50 .2 

Manganese 1.5 .015 

Molybdenum 1. 0 .05 

N i c k e l 2.0 .065 

Potassium 50 .45 

Selenium 0.50 . 08S -0.050 <0.50 

S i l i c o n 60 . 35 

S i l v e r 1.0 .03 -0.0090 <1.0 

Sodium 50 .4 

St r o n t i u m 0.50 .005 

T h a l l i u m 0.50 . 1 

T i t a n i u m 0.50 .02 

Uranium 5 . 3 .22 

Vanadium 0.50 .025 

Zinc 1.0 .02S 

Associated samples MP948 : T2695-1, T2695-2, T269S-3, T2695-4, T2695-5 

Results < IDL 
(*) Outside o f 
(anr) Analyte 

are shown as zero 
QC l i m i t s 

not requested 

f o r c a l c u l a t i o n purposes 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Account: DYNAMDGE -
Project 

Login Number: T2695 
Dynamae C o r p o r a t i o n Environmental Serv. 
: DYNAMDGE535 - I&W Hot O i l 

QC Batch ID: 
Mat r i x Type: 

MP94 8 
SOLID 

Methods: SW846 6010B 
Units: mg/kg 

Prep Date: 05/17/02 05/17/02 

Metal 
T2652-1 
O r i g i n a l DUP RPD 

QC 
L i m i t s 

T2652-1 
O r i g i n a l MS 

S p i k e l o t 
MPTS1 % Rec 

QC 
L i m i t s 

Aluminum 

Antimony 

Arsenic 6.4 6.4 : - o. o -: 0-20 6.4 57.2 51.2 ::99. l 75-125 

Barium 269 285 5 8 0-20 269 318 51.2 95.6 75-125 

B e r y l l i u m 

Boron 

Cadmium 0.57 0.55 3.6 0-20 0.57 47.0 51.2 90.6 75-125 

Calcium 

Chromium 11.0 12 .8 15. l^:-4'. 0-20 11.0 57.8 51.2 91.3 V-?'. 75-125 

Cobalt 

Copper 

I ror. 

Lead 78.2 65.9 17.1 0-20 78.2 114 51.2 : 69.9N(b) 75-125 

Lithium 

Magnesium 

Manganese 

Molybdenum ' 

Nickel 

Potassium 

Selenium 0.51 0.75 38.1 ta) 0-20 0.51 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: T2695-1, T2695-2, T2695-3, T2695-4, T2695-5 

Results < IDL are shown as zero for calculation purposes 
(*) Outside of QC l i m i t s 
(N) Matrix Spike Rec. outside of QC l i m i t s 
(anr) Analyte not requested 
(a) RPD acceptable due to low duplicate and sample concentrations. 
(b) Post-spike recovery for Pb(T2652-1):90.8* 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: T269S 
Account: DYNAMDGE - Dynamae Corporation Environmental Serv. 

Project: DYNAMDGE5 3 5 - I&W Hot Oil 

QC Batch ID: 
M a t r i x Type: 

MP948 
SOLID 

Methods 
Units 

): SW846 
): mg/kg 

6010B 

Prep Date: 05/17/02 05/17/02 

Metal 
T2652-1 
O r i g i n a l MSD 

Sp i k e l o t 
MPTSl % Rec 

QC 
L i m i t s 

T2658-1 
O r i g i n a l DUP RPD 

QC 
L i m i t s 

Aluminum 

Antimony 

Arsenic 6.4 54.5 51.2 93.9 75-125 2.0 5.2 aa.9*(a) 0-20 

Barium 269 330 51.2 119.1 :'; 75-125 62.4 44.8 32.8«(a! 0-20 

B e r y l l i u m 

Boron 

Cadmium 0.57 47.3 51.2 91.2 75-125 0.047 0.0 200.0(b) 0-20 

Calcium 

Chromium 11.0 59.2 51.2 94 .1 75-125 6.4 8.4 27.0* fa) 0-20 

Cobalt 

Copper 

I r o n 

Lead 78.2 123 51.2 87.4 75-125 7.7 9.7 23.0*(a) 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 75-125 0.0 0.0 NC 0-20 

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 l i m i t s 
(N) Matrix Spike Rec. outside of QC l i m i t s 
(anr) Analyte not requested 
(a) High RPD due to possible sample nonhomogeneity. 
(b) RPD acceptable due to low duplicate and sample concentrations. 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Account: 
Login Number: T2695 

DYNAMDGE - Dynamae Co r p o r a t i o n Environmental 
Pr o j e c t : DYNAMDGE535 - I&W Hot O i l 

Serv. 

QC Batch ID: 
M a t r i x Type: 

MP948 
SOLID 

Methods: SW846 
U n i t s : mg/kg 

6010B 

Prep Date: 05/17/02 05/17/02 

Metal 
T26S8-1 
O r i g i n a l MS 

Spikelot QC T2658-1 
MPTS1 % Rec L i m i t s O r i g i n a l MSD 

Sp i k e l o t 
MPTS1 % Rec 

QC 
L i m i t s 

Aluminum 

Antimony 

Arsenic 2.0 54 0 56.2 92.6 75-125 2.0 55.4 55.6 96.0 5 75-125 

Barium £2.4 79 6 56.2 30.6NU) 75-125 62.4 75.5 55.6 ;23.6NCa) 75-125 

B e r y l l i u m 

Boron 

Cadmium 0.047 56 1 56.2 99.8 75-125 0.047 56.6 55.6 101.7 75-125 

Calcium 

Chromium 6.4 61 2 56.2 97.6 75-125 6.4 62.2 55.6 100.4 75-125 

Cobalt 

Copper 

I r o n 

Lead 7.7 66 9 56.2 105.4 75-125 7.7 59.5 55.6 93.2 75-12S 

Lithium 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium 0.50 48.2 56.2 84.9 75-125 0.50 49.3 55.6 87.8 75-125 

Silicon 

Silver 0.0 20.8 22.5 92.6 75-125 0.0 21.0 22.2 94.4 75-125 

Sodium 

Strontium 

Thallium 

Titanium 

Uranium 

Vanadium 

Zinc 

Associated samples MP948: T2695-1, T2695-2, TJ695-3, T2695-4, T2695-5 

Results < IDL are shown as zero for calculation purposes 
(*) Outside of QC l i m i t s 
(N) Matrix Spike Rec. outside of QC l i m i t s 
(anr) Analyte not requested 
(a) Post-spike recovery for Ba(T2658-1) :99.8% 
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

QC Batch ID: MP948 
Mat r i x Type: SOLID 

Login Number: T2 695 
Account: DYNAMDGE - Dynamae Corporation Environmental Serv. 

Pro j e c t : DYNAMDGE535 - I&W Hot O i l 

Methods: SW846 6010B 
Un i t s : mg/kg 

Prep Date: 05/17/02 

BSP Sp i k e l o t QC 
Metal Result MPTS1 % Rec L i m i t s 

Aluminum 

Antimony 

Arsenic 53.2 50 106.4: 80-120 

Barium 52 . 8 50 ;

:l05'/6
:f:::;

:::: 
80-120 

Beryllium. 

Boron 

Cadmium 53 .2 50 106.4 80-120 

Calcium 

Chromium 52 .2 50 104.4 . 80-120 

80-120 

Cobalt 

Copper 

I r o n 

Lead 50.3 50 100.6 

Li t h i u m 

Magnesium 

Manganese 

Molybdenum 

Nic k e l 

Potassium 

Selenium 46.6 50 93.2 

S i l i c o n 

S i l v e r 19.9 20 99.5 

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 f o r c a l c u l a t i o n purposes 
(*) Outside of QC l i m i t s 
(anr) Analyte not requested 

80-120 

80-120 

Page 1 



SERIAL DILUTION RESULTS SUMMARY 

Account: 
Login Number: T2695 

DYNAMDGE - Dynamae C o r p o r a t i o n Environmental 
P r o j e c t : DYNAMDGE535 - I4W Hot O i l 

Serv. 

QC Batch ID: 
M a t r i x Type: 

MP94 8 
SOLID 

Methods: SW846 
U n i t s : ug/1 

6010B 

Prep Date: 05/17/02 05/17/02 

Metal 
T2652-1 
O r i g i n a l SDL 1:5 RPD 

QC T2658-1 
L i m i t s O r i g i n a l SDL 1:5 RPD 

OC 
L i m i t s 

Aluminum 

Antimony 

Arsenic 125 135 8.0 0-10 35.5 40.6 14.4 (b) 0-10 

Barium 5280 6010 13.8TU) 0-10 1110 1250 12.5*{a) 0-10 

B e r y l l i u m 

Boron 

Cadmium 11.2 14.2 26.6 (b) 0-10 0.840 0.00 100.0(b) 0-10 

Calcium 

Chromi um 215 243 12.6* (a) 0-10 114 122 :6. 4 . 0-10 

Cobalt 

Copper 

I r o n 

Lead 1530 1770 15.6*(a) 0-10 137 152 10.6*(a) 0-10 

L i t h i u m 

Magnesium 

Manganese 

Molybdenum 

N i c k e l 

Potassium 

Selenium 10.0 13.1 30.8 (b) 0-10 8.93 0.00 100.0(b) 0-10 

S i l i c o n 

S i l v e r 0.00 0.00 NC 0-10 0.00 0.00 NC 0-10 

Sodium 

S t r o n t i u m 

T h a l l i u m 

T i t a n i u m 

Uranium 

Vanadium 

Z i n c 

Assoc i a t ed samples MP948: T2695-1, T2695-2, T2695-3, T2695-4, T269S-5 

Resu l t s < IDL are shown as zero Eor c a l c u l a t i o n purposes 
(*) Outs ide o f QC l i m i t s 
( anr ) Ana ly t e not requested 
(a) S e r i a l d i l u t i o n i n d i c a t e s p o s s i b l e m a t r i x i n t e r f e r e n c e . 
(b) Percent d i f f e r e n c e acceptable due t o low i n i t i a l sample c o n c e n t r a t i o n (< 50 t imes I D L ) . 
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks 

Account: DYNAMDGE - Dynamae Corporation Environmental Serv. 
P r o j e c t : DYNAMDGE535 - I&W Hot O i l 

QC Batch ID: 
M a t r i x Type: 

MP967 
SOLID Methods: SW846 7471A 

U n i t s : mg/kg 

Prep Date: 
;05/29/02 

Metal RL IDL 
MB 
raw f i n a l 

Mercury 0 . 067 .01 0.028 <0.067 1 

Associated samples MP967: T269S-1, T2695-2, T2695-3, T2695-4 

Results < IDL are shown as zero for calculation purposes 
(*) Outside of QC l i m i t s 
(anr) Analyte not requested 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

'[ 

Account: 
Login Number: T2695 

DYNAMDGE - Dynamae Co r p o r a t i o n Environmental Serv. 
Project: DYNAMDGES35 - I&W Hot O i l 

QC Batch ID 
M a t r i x Type 

MP967 
SOLID 

Methods: SW846 7471A 
Units: mg/kg 

prep Date: OS/29/02 05/29/02 

Metal 
T2670-4 
O r i g i n a l DUP 

QC T2670-4 S p i k e l o t 
RPD L i m i t s O r i g i n a l MS HGTXWS1 % Rec 

QC 
L i m i t s 

Mercury 0.039 0.040 2.5 .:. 0-20 0.039 2.1 2 105.3 75-125 

Associated s amples MP967: T2695 -1 , T2S95-2, T2695-3, T2695-4 

Results < IDL are shown as zero for calculation purposes 
(*) Outside of QC l i m i t s 
(N) Matrix Spike Rec. outside of QC l i m i t s 
(anr) Analyte not requested 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Account: 
Login Number: T2695 

DYNAMDGE - Dynamae Corporation Environmental 
P r o j e c t : DYNAMDGE535 - I&W Hot O i l 

Serv. 

QC Batch ID 
Ma t r i x Type 

: MP967 
: SOLID 

Methods: SW84S 
Un i t s : mg/kg 

7471A 

Prep Date: 05/29/02 

Metal 
T2670-4 
O r i g i n a l MSD 

S p i k e l o t QC 
HGTXWS1 % Rec L i m i t s 

Mercury 0.039 2.1 2 1S5.3 75-125 

Associated samples MP967: T2695 -1 , T2S95-2, T2695-3, T2695-4 

Results < IDL are shown as zero for calculation purposes 
(•) Outside of QC l i m i t s 
(N) Matrix Spike Rec. outside of QC l i m i t s 
(anr) Analyte not requested 
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: T269S 
Account: DYNAMDGE - Dynamae Corporation Environmental Serv. 

i Project: DYNAMDGE53S - IS.W Hot Oil 

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 MP9S7: T2695-1, T2695-2, T2695-3, T2695-4 

Results < IDL are shown as zero for calculation purposes 
(*) Outside of QC l i m i t s 
(anr) Analyte not requested 
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks 

Login Number: T2 695 
Account: DYNAMDGE - Dynamae C o r p o r a t i o n Environmental 

P r o j e c t : DYNAMDGE53 5 - I&W Hot O i l 
Serv. 

QC Batch ID: 
M a t r i x Type: 

MP968 
SOLID 

Methods: SW846 
Un i t s : mg/kg 

7471A 

Prep Date: 05/29/02 

Metal RL IDL 
MB 
raw f i n a l 

Mercury 0.067 .01 0.025 <0.067 

Associated samples MP968: T2695-5 

Results < IDL are shown as zero for calculation purposes 
{*) Outside of QC l i m i t s 
(anr) Analyte not requested 

Page 1 



MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

t 

Account: 
Login Number: T2 695 

DYNAMDGE - Dynamae Corporation Environmental Serv. 
P r o j e c t : DYNAMDGE535 - I4W Hot O i l 

QC Batch ID: 
M a t r i x Type: 

MP968 
SOLID 

Methods: SW846 7471A 
Un i t s : mg/kg 

Prep Date: 05/29/02 05/29/02 

Metal 
T2677-20 
O r i g i n a l DUP 

QC 
RPD L i m i t s 

T2677-20 S p i k e l o t 
O r i g i n a l MS HGTXWS1 * Rec 

QC 
L i m i t s 

Mercury 0.0 0.0 •NC; :; V; 0-20 0.0 2.2 2.1 103.1 75-125 

A s s o c i a t e d samples MP968: T2695-5 

Resu l t s < IDL are shown as zero f o r c a l c u l a t i o n purposes 
(*) Outs ide o f QC l i m i t s 
(N) M a t r i x Spike Rec. ou t s ide o f QC l i m i t s 
(anr) A n a l y t e not requested 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: T2695 
Account: DYNAMDGE - Dynamae C o r p o r a t i o n Environmental Serv. 

P r o j e c t : DYNAMDGES3S - I&W Hot O i l 

QC Batch ID: MP968 
Mat r i x Type: SOLID 

Methods: SW846 7471A 
U n i t s : mg/kg 

Prep Date: 05/29/02 

Metal 
T2677-20 
O r i g i n a l MSD 

Spi k e l o t 
HGTXWS1 * Rec 

QC 
L i m i t s 

Mercury 0.0 2.2 2 .1 104 . 8 75-125 

Associated samples MP968: T2695-5 

Results < IDL are shown as zero f o r c a l c u l a t i o n purposes 
(*) Outside of QC l i m i t s 
(N) M a t r i x Spike Rec. outside o f QC l i m i t s 
(anr) Analyte not requested 
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: T269S 
Account: DYNAMDGE - Dynamae Corpo ra t ion Environmenta l 

P r o j e c t : DYNAMDGE535 - ItW Hot O i l 
Serv. 

QC Batch ID 
M a t r i x Type 

MP968 
SOLID 

Methods: SW846 
U n i t s : mg/kg 

7471A 

Prep Date: 05/29/02 

M e t a l 
BSP 
Resu l t 

S p i k e l o t QC 
HGTXWSl % Rec L i m i t s 

Mercury 1.8 1.7 108.0 80-120 

A s s o c i a t e d s samples MP968: T2695-5 

Results < IDL are shown as zero for calculation purposes 
(*) Outside of QC l i m i t s 
(anr) Analyte not requested 
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks 

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

Project: DYNAMDGE53 5 - I4W Hot Oil 

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

Prep Date: 05/23/02 

Metal RL IDL 
MB 
raw f i n a l 

Aluminum 2.0 . 08 

Antimony 0.10 .014 

Arsenic 0.10 .012 0.0036 <0.10 

Barium 0.10 .002 0.015 <0.10 

B e r y l l i u m 0 .10 . 004 

Boron 5.0 .04 

Cadmium 0.040 . 004 0.000060 <0.040 

Calcium 10 .03 

Chromium 0.10 .01 -0.0051 <0.10 

Cobalt 0. 10 . 005 

Copper 0.20 .01 

I r o n 3.0 . 14 

Lead 0.10 .014 0.012 <0.10 

Li t h i u m 0.10 .004 

Magnesium 10 . 04 

Manganese 0.30 . 003 

Molybdenum 0.20 .01 

N i c k e l 0.40 . 013 

Potassium 10 .09 

Selenium 0. 10 . 017 -0.000050<0.10 

S i l i c o n 12 . 07 

S i l v e r 0 . 050 . 006 -0.0088 <0.050 

Sodium 10 . 08 

Strontium 0.10 .001 

T h a l l i u m 0.10 .02 

Titanium 0. 10 . 004 

Vanadium 0.10 .005 

Zinc 0.20 . 005 

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

Results c IDL are shown as zero for calculation purposes 
(*) Outside of QC l i m i t s 
(anr) Analyte not requested 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Account: 
Login Number: T2695 

DYNAMDGE - Dynamae Co r p o r a t i o n Environmental Serv. 
P r o j e c t : DYNAMDGE535 - I&W Hot O i l 

QC Batch ID: 
M a t r i x Type: 

MP972 
LEACHATE 

Methods: SWS46 6010B 
U n i t s : mg/l 

Prep Date: 05/23/02 05/23/02 

Metal 
T269S-2A 
O r i g i n a l DUP 

QC T2695-2A Spikelot 
RPD L i m i t s O r i g i n a l MS MPTTC1 % Rec 

QC 
L i m i t s 

Aluminum 

Antimony 

Arsenic 0.30 0.46 42.1»(a) 0-20 0.30 4.5 5.0 84.0 75-125 

Barium 0.36 0.25 36.1* 0-20 0.36 0.63 0.40 67.5N(c! 75-125 

B e r y l l i u m 

Boron 

Cadmium 0.0 0.0 NC 0-20 0.0 0.33 0.40 82.5 75-125 

Calcium 

Chromium 0.0 0.0 NC 0-20 0.0 0.32 0.40 80.0 75-125 

Cobalt 

Copper 

I r o n 

Lead 0.0 0.029 200.0(b) 0-20 0.0 4.1 5.0 82.0 75-125 

Lithium 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium 0.0 0.0 NC 0-20 0.0 0.83 1.0 83.0 75-125 

Silicon 

Silver 0.0 0.0 NC 0-20 0.0 0.32 0.40 80.0 75-125 

Sodium 

Strontium 

Thallium 

Titanium . . . 

Vanadium 

Zinc 

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

Results < IDL are shown as zero tor calculation purposes 
(*) Outside of QC l i m i t s 
(N) Matrix Spike Rec. outside of QC l i m i t s 
(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):98.3% 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

i 
Account: 

Login Number: T2695 
DYNAMDGE - Dynamae Corporation Environmental 

P r o j e c t : DYNAMDGE53 5 - I&W Hot O i l 
Serv. 

QC Batch ID: 
M a t r i x Type: 

MP972 
LEACHATE 

Methods: SW846 
U n i t s : mg/l 

6010B 

Prep Date: 05/23/02 

Metal 
T2695-2A 
O r i g i n a l MSD 

Spi k e l o t QC 
MPTTC1 % Rec L i m i t s 

Aluminum 

Antimony 

Arsenic 0.30 4.4 5.0 82.0 75-125 

Barium 0.36 0.62 0.40 6S.0N(a) 75-125 

B e r y l l i u m 

Boron 

Cadmium 0.0 0.33 0.40 82:5 75-125 

Calcium 

Chromium 0.0 0.32 0.40 80.0 75-125 

Cobalt 

Copper 

I r o n 

Lead 0.0 4.1 5.0 82.0 75-125 

Lithium 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium 0.0 0.80 1.0 80.0 75-125 

Silicon 

Silver 0.0 0.31 0.4.0 77.5 75- 125 

Sodium 

Strontium 

Thallium 

Titanium 

Vanadium 

Zinc 

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

Results < IDL are shown as zero for calculation purposes 
(•) Outside of QC li m i t s 
(N) Matrix Spike Rec. outside of QC l i m i t s 
(anr) Analyte not requested 
(a) Spike recovery indicates possible matrix interference. Post-spike recovery for Ba(T2695-2A);98.3% 
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: T269S 
Account: DYNAMDGE - Dynamae Corporation Environmental Serv. 

P r o j e c t : DYNAMDGE535 - I&W Hot O i l 

QC Batch ID: MP972 
Ma t r i x Type: LEACHATE 

Prep Date: 05/23/02 

Methods: SW846 6010B 
U n i t s : mg/l 

Metal 
BSP S p i k e l o t QC 
Result MPTTC1 % Rec L i m i t s 

Aluminum 

Antimony 

Arsenic 5.1 5.0 102.0 80-120 

Barium 0.41 0.40 102.5 80-120 

B e r y l l i u m 

Boron 

Cadmium 0.41 0.40 102.5 80-120 

Calcium 

Chromium 0.39 0.40 97.5 :• 80-120 

Cobalt 

Copper 

I r o n 

Lead 5.1 5.0 102.0 80-120 

L i t h i u m 

Magnesium 

Manganese 

Molybdenum 

N i c k e l 

Potassium 

Selenium 0.99 1.0 99.0 

S i l i c o n 

S i l v e r 0.39 0.40 97.5 

Sodium 

Strontium 

Thallium 

Titanium 

Vanadium 

Zinc 

Associated samples MP972: T269S-2A, T2695-3A 

Results < IDL are shown as zero f o r c a l c u l a t i o n purposes 
(*) Outside o f QC l i m i t s 
(anr) Analyte not requested 

80-120 

80-120 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Account: 
Login Number: T2695 

DYNAMDGE - Dynamae Corporation Environmental Serv. 
P r o j e c t : DYNAMDGE53S - I&W Hot O i l 

QC Batch ID: 
Ma t r i x Type: 

MP980 
LEACHATE 

Methods: SW846 7470A 
U n i t s : mg/l 

Prep Date: 05/2 9/02 C5/29/02 

Metal 
T2695-2A 
O r i g i n a l DUP 

QC 
RPD L i m i t s 

T2695-2A S p i k e l o t 
O r i g i n a l MS HGTXWS1 % Rec 

QC 
L i m i t s 

Mercury 0.0011 0.0023 70.6 (a) 0-20 0.0011 0.095 0.10 ; 93.9 75-125 

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

Results < IDL are shown as zero for calculation purposes 
(*) Outside of QC l i m i t s 
(N) Matrix Spike Rec. outside of QC l i m i t s 
(anr) Analyte not requested 
(a) RPD acceptable due to low duplicate and sample concentrations. 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

t 

Account: 
Login Number: T2695 

DYNAMDGE - Dynamae Corporation Environmental 
P r o j e c t : DYNAMDGE535 - IS.W Hot O i l 

Serv. 

QC Batch ID: 
M a t r i x Type: 

MP980 
LEACHATE 

Methods: SW846 
Un i t s : mg/l 

7470A 

Prep Date: 05/29/02 

Metal 
T2695-2A 
O r i g i n a l MSD 

S p i k e l o t QC 
HGTXWSl % Rec L i m i t s 

Mercury 0.0011 0.094 0.10 92.9 75-125 

Associated s amples MP980: T2695 -2A, T2695-3A 

Results < IDL are shown as zero f o r calculation purposes 
(*) Outside o£ QC l i m i t s 
(N) Matrix Spike Rec. outside of QC l i m i t s 
(anr) Analyte not requested 
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: T2695 

1 

Account: DYNAMDGE - Dynamae Corporation Environmental 
P r o j e c t : DYNAMDGES1S - I&W Hot O i l 

Serv. 

QC Batch ID 
M a t r i x Type 

: MP980 
: LEACHATE 

Methods: SW846 
U n i t s : mg/l 

7470A 

Prep Date: 05/29/02 

Metal 
BSP 
Result 

S p i k e l o t QC 
HGTXWS1 % Rec L i m i t s 

Mercury 0.095 0.10 95.0; .. 80-120 

Associated samples MP9 30: T269S-2A, T2695-3A 

Results < IDL are shown as zero for calculation purposes 
(*) Outside of QC l i m i t s 
(anr) Analyte not requested 

Page 1 
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A N D A S S O C I A T E S 
GEOTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS 
3331 E. WOOD STREET • PHOENIX, ARIZONA 85040 

LABORATORY REPORT 

Physical Properties of Soils and Aggregates 

Client: Dynamae Corporation 
ATTN: Bryan Frey 

20440 Century Blvd., # 100 
Germantown, Maryland 20874 

Project No. 
Lab No. 
Field No. 
Report Date: 

020542LA 
121645 

N/A 
05-21-02 

Project: l&W Hot Oil Service South 

Location: Southeastern New Mexico 

Material: Reddish Silty Sand 

Native Source: 

Supplier: 

Sample Location: IW2-GT-1 

N/A 

Sampled By: Client 

Submitted By: Fed Ex 

Authorized By: Client 

Date 

Date 

Date 

05-14-02 

05-16-02 

05-16-02 

SIEVE ANALYSIS - ASTM C136 ADDITIONAL TESTING 

Sieve Cumulative Specification 
Size % Passing Limits 
6" 100 
3" 100 

21/2" 100 
2" 100 

11/2" 100 
1" 100 

3/4" 100 
1/2" 99 
3/8" 98 
1/4" 96 
#4 96 
#8 94 
#10 94 
#16 93 
#30 93 
#40 92 
#50 89 
#100 43 
#200 19.0 

PHYSICAL PROPERTIES TEST 

RESULTS 

SPECIFICATION 

LIMITS 

LIQUID & PLASTIC PROPERTIES; ASTM D4318 

Liquid Limit 

Plastic Limit 

Plasticity Index 

N/A 

Non-Plastic 

Non-Plastic 

MOISTURE CONTENT; ASTM D2216 1.5% 

SOIL CLASSIFICATION; ASTM D2487 SM 

Comments: 

Copies to: Addressee (1) 

Laboratory test results reported herein 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 ot 
proposal, if any, between SA and client. SA warrants that this work was performed under the 
appropriate standard of care, including the skill and judgement that is reasonably expected from 
similarly situated professionals. No other warranty, guaranty, or representation, either express or 
implied is included or intended. 

Reviewed by 
Laboratory Manager 



A N D A S S O C I A T E S 
GEOTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS 
3331 E. WOOD STREET • PHOENIX. ARIZONA 85040 

L A B O R A T O R Y R E P O R T 

Physical Properties of Soils and Aggregates 

Client: Dynamae Corporation Project No. 020542LA 
ATTN: Bryan Frey Lab No. 121646 

20440 Century Blvd., #100 Field No. N/A 
Germantown, Maryland 20874 Report Date: 05-22-02 

Project: l&W Hot Oil Service South 

Location: Southeastern New Mexico 

Material: Light Brown Silty Sand 

Source: 

Supplier: 

Native 

N/A 

Sample Location: IW2-GT-2 

Sampled By: Client 

Submitted By: Fed Ex 

Authorized By: Client 

Date 

Date 

Date 

05-14-02 

05-16-02 

05-16-02 

SIEVE ANALYSIS - ASTM C136 ADDITIONAL TESTING 

Sieve Cumulative Specification 

Size % Passing Limits 

6" 100 

3" 100 

21/2" 100 

2" 100 

11/2" 100 

1" 100 

3/4" 100 

1/2" 100 

3/8" 98 

1/4" 95 

#4 93 

#8 91 

#10 90 

#16 89 

#30 88 

#40 87 

#50 82 

#100 41 

#200 19.3 

PHYSICAL PROPERTIES TEST 

RESULTS 

SPECIFICATION 

LIMITS 

LIQUID & PLASTIC PROPERTIES; ASTM D4318 

Liquid Limit 

Plastic Limit 

Plasticity Index 

N/A 

Non-Plastic 

Non-Plastic 

MOISTURE CONTENT; ASTM D2216 1.6% 

SOIL CLASSIFICATION; ASTM D2487 SM 

Comments; 

Copies to: Addressee (1) 

Laboratory test results reported herein 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 warrants that this work was performed under the 
appropriate standard of care, including the skill and judgement that is reasonably expected from 
similarly situated professionals. No other warranty, guaranty, or representation, either express or 
Implied is included or intended. 

Reviewed by 
Laboratory Ivlanaersr 
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A M D A S S O C I A T E S 
GEOTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS 
3331 E.WOOD STREET • PHOENIX, ARIZONA 85040 

LABORATORY REPORT 

Physical Properties of Soils and Aggregates 

Client: Dynamae Corporation Project No. 020542LA 
ATTN: Bryan Frey Lab No. 121647 

20440 Century Blvd., # 100 Field No. N/A 
Germantown, Maryland 20874 Report Date: 05-22-02 

Project: l&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-3 

SIEVE ANALYSIS - ASTM C136 ADDITIONAL TESTING 

Sieve Cumulative Specification 
Size % Passing Limits 
6" 100 

3" 100 
21/2" 100 

2" 100 
11/2" 100 

1" 100 
3/4" 100 
1/2" 100 
3/8" 100 
1/4" 100 

#4 99 
#8 99 
#10 99 

#16 99 

#30 98 

#40 98 
#50 93 
#100 41 

#200 12.9 

PHYSICAL PROPERTIES TEST 

RESULTS 

SPECIFICATION 

LIMITS 
LIQUID & PLASTIC PROPERTIES; ASTM D4318 

Liquid Limit 

Plastic Limit 

Plasticity Index 

N/A 

Non-Plastic 

Non-Plastic 

MOISTURE CONTENT; ASTM D2216 0.9% 

SOIL CLASSIFICATION; ASTM D2487 SM 

C o m m e n t s : 

Copies to: A d d r e s s e e (1) 

Laboratory test results reported herein 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 warrants that Ihis work was performed under the 
appropriate standard of care, including the skill and judgement that is reasonably expected from 
similarly situated professionals. No other warranty, guaranty, or representation, either express or 
implied is included or intended. 

Reviewed by 
>ry Manager Laboratory Manag 



S R E E EE D I E 
A N D A S S O C I A T E S 
GEOTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS 
3331 E. WOOD STREET • PHOENIX, ARIZONA 85040 

L A B O R A T O R Y R E P O R T 

Physical Properties of Soils and Aggregates 

Client: Dynamae Corporation 
ATTN: Bryan Frey 

20440 Century Blvd., #100 
Germantown, Maryland 20874 

Project No. 
Lab No. 
Field No. 
Report Date: 

020542LA 
121648 

N/A 
05-22-02 

Project: l&W Hot Oil Service South 

Location: Southeastern New Mexico 

Light Reddish Silty Sand 

Native 

Material: 

Source: 

Supplier: 

Sample Location: IW-GT-4 

N/A 

Sampled By: Client 

Submitted By: Fed Ex 

Authorized By: Client 

Date 

Date 

Date 

05-14-02 

05-16-02 

05-16-02 

SIEVE ANALYSIS - ASTM C136 ADDITIONAL TESTING 

Sieve Cumulative Specification 

Size % Passing Limits 

6" 100 
3" 100 

21/2" 100 
2" 100 

11/2" 100 
1" 100 

3/4" 100 
1/2" 100 

3/8" 100 
1/4" 100 
#4 100 
#8 100 

#10 100 
#16 99 

#30 99 

#40 99 
#50 93 

#100 44 

#200 17.7 

PHYSICAL PROPERTIES TEST 

RESULTS 

SPECIFICATION 

LIMITS 

LIQUID & PLASTIC PROPERTIES; ASTM D4318 
Liquid Limit 
Plastic Limit 
Plasticity Index 

N/A 
Non-Plastic 
Non-Plastic 

MOISTURE CONTENT; ASTM D2216 1.4% 

SOIL CLASSIFICATION; ASTM D2487 SM 

Comments: 

Copies to: Addressee (1) 

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 trie terms and conditions of the agreement or 
proposal, if any, between SA and client SA wan-ants that this work was performed under S-.e 
appropriate standard of care, including the skill and judgement that is reasonably expected from 
similarly situated professionals. No other warranty, guaranty, or representation, either express or 
implied is included or intended. 

Reviewed by 
Laboratory ger 



SERIAL DILUTION RESULTS SUMMARY 

Login Number: T2 695 
Account DYNAMDGE - Dynamae Corpora t i o n Environmental 

P r o j e c t : DYNAMDGE535 - I&W Hot O i l 
Serv. 

QC Batch ID: 
M a t r i x Type: 

MP972 
LEACHATE 

Methods: SW846 
U n i t s : ug/1 

6010B 

Prep Date: OS/23/02 

Metal 
T2695-2A 
O r i g i n a l SDL 10 

QC 
10RPD L i m i t s 

Aluminum 

Antimony 

Arsenic 304 83.4 72.5 (a) 0-10 

Barium 365 74.9 79.5«(b) 0-10 

B e r y l l i u m 

Boron 

Cadmium 0.00 0.00 NC 0-10 

Calcium 

Chromium 0.00 0.00 NC 0-10 

Cobalt 

Copper 

I r o n 

Lead 0.00 0.00 NC 0-10 

Lithium 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium 0.00 0.00 NC 0-10 

Silicon 

Silver 0.00 0.00 NC 0-10 

Sodium 

Strontium 

Thallium 

Titanium 

Vanadium 

Zinc 

Associated samples MP972: T269S-2A, T2695-3A 

Results < IDL are 3hown as zero for calculation purposes 
(*) Outside of QC l i m i t s 
(anr) Analyte not requested 
(a) Percent difference acceptable due to low i n i t i a l sample concentration !< 50 times IDL). 
(b) Serial d i l u t i o n indicates possible matrix interference. 

Page 1 



BLANK RESULTS SUMMARY 
Part 2 - Method Blanks 

Login Number: T2695 
Account: DYNAMDGE - Dynamae Corporation Environmental 

P r o j e c t : DYNAMDGE535 - I&W Hot O i l 
Serv. 

QC Batch ID 
Ma t r i x Type 

MP980 
LEACHATE 

Methods: SW846 
U n i t s : mg/l 

7470A 

Prep Date: 05/29/02 

Metal RL IDL 
MB 
raw f i n a l 

Mercury 0.0020 .0006 0.0010 <0.0020 

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

Results < IDL are shown as zero 
(*) Outside of QC l i m i t s 
(anr) Analyte not requested 

f o r c a l c u l a t i o n purposes 

Page 1 
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RISK MANAGEMENT CRITERIA F O R METALS 
AT B L M 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 vising 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 planes 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. 

1 



HUMAN HEALTH 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 .OE-05 or a noncancer hazard index of 
1.0. An excess cancer risk of 1.OE-05 means that 
for an individual exposed at these RMC under the 
described exposure conditions, there is only a 1 in 

TABLE 1. Human Health Receptors, Media and Exposure Routes 

Medium/Exposure Routes 

RECEPTOR Groundwater Surface Water Sediments Surface Soils Fish RECEPTOR 

ingestion ingestion ingestion ingestion inhafation ingestion 

\ r i l ' ' Resident - ISlSiiBi 
Camper D ~ " • • "i "'in • 

El l i l i l 
Swimmer • " " " " • 

I £ ATV Driver 
M X T 4 , > 3 * » ^ ^ - ^ T ' " . A n t i—IT. 

Worker • Q • 

T Surveyor 

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. 
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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 
COC 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 Scenarios 

The human exposure scenarios were developed to 
provide realistic estimates of the types and extent 
of exposure which individuals might experience 
to the COCs 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 criterion. 

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. 
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TABLE 2. Human Risk Management Criteria 

Medium ATV 
Resident Camper Driver Worker Surveyor Boater Swimmer 

SOILS (mg/kg) 

- ,3 50 ',750 100 v 600 ~̂  ."NA ' 
Arsenic 1 20 300 12 100 NA NA 

e-Cadmium -< ;w -* * --Vl 8 1 950 100 --

Copper 250 5000 70000 7400 59000 N A " NA 

400 1000 " 2000 

Manganese 960 19000 250000 28000 1 220000 NA NA 

40 550" 60 480 . 1~NA-
Nickel 135 2700 38000 4000 32000 NA NA 

35 700 " "9600 1000" 7~8000" " N A " -

Silver 35 700 9600 1000 8000 N A " N A " 

2000 ""40000 ~ *550000 60000 480000 T ^ N A . ! 

SEDIMENTS (mg/kg) 
„ 

Copper 

US 

mm 
NA 

NA 

NA NA 

NA 

' - /NA 

§ 2, 
46 

iSs* 
5745 

21679 

3094 

774 

^46455| 

NA 

NA 

. ; N A 

NA 

NA 

NA 

NA 

NA 

" ! > NA 

NAJ 

NA 

NA 

NA 

NA 

NA­

NA 
: NA' 

NA 

NA 

NA 

^ N A : 

NA 

NA — «•-•>. •*»• 
NA' 

221 

166 

20517 
F2SB 

Him 
77424 

8884 

33525 

4789 

1197 

SURFACE WATER (ug/l) 

Nickel 

Arsenic 

CoDDer 

1 
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TABLE 2. Human Risk Management Criteria (continued) 

Medium ATV 
Resident Camper Driver Worker Surveyor Boater Swimmer 

GROUND WATER (ug/1) 

* Antimony. k i ^J lV i . ^ 102 : NA . A V 3 p ">->'>~ N A 1 ^ ! 
Arsenic 

s , Cadmiurn. , 

0.1 

„ k 0 2 _ 

1 

J , 2 
NA 

NA 
0.7 

4 
7 

! l 39 „ 

NA 

NA 

NA 

Copper 18 137 NA 287 2872 NA NA 

."US ^ NA - T i f f ^ » . N A - ^ 
Manganese 

C M e r c u r y ^ - ^ J ^ ^ l 

2 18 NA 39 387 NA NA Manganese 

C M e r c u r y ^ - ^ J ^ ^ l , N A „ 
Nickel 9 74 NA J 5 5 1548 NA NA 

;_Sjslenium j - 1 ^ ^ NA 39 ~̂  ""387 NA "* NATI 
Silver 

3 Zinc - -r _ ~« 

2 

-142 . 

18 
, P 1106~ 

NA 

NA 

39 

2323 

387 

23227 

NA 

^ NA ' 

NA 

^ NA y 
FISH (ug/kg) 

1 Antimony, . . 65 ^ - N A , : . N A ^ . , , N A ^ - 2 N A . " , ^ N A _ J 
Arsenic 24 48 NA _ N A NA NA NA 

i Cadmium v ^ " " NA . ^ N A ' / ^ Jl-JfcJAsa. s-JSAĵ isS 
Copper 2907 5984 NA NA NA NA NA 2907 

^^ f i l ^A j ^ ig 

NA 
- ^ ? N A ^ ^ 

Manganese 

liMercury >s 

10969 22582 NA NA NA NA NA Manganese 

liMercury >s ^LL.24:^. JJNAT 
NA 

7" NA~"~ 

NA 
NA 

..NA­

, . . - N A m 
Nickel 1567 

u. 3?2L 
3226 

807. 

JJNAT 
NA 

7" NA~"~ 

NA 
NA 

..NA­

NA 

_ NA 

NA 

2"NAZS' 
NA 

LJiA^-J 
Silver 392 807 NA NA NA NA NA 

&?inf~ - "l is:*" 2350£f 48390 NA ~NA "~ " " NA " , N A ^ ^lfNA;"ll 
(1) Alternatives include defaulting to local background or evaluating bioavailable fraction 
NA -Indicates not applicable 
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E C O L O G I C A L 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 (nig/kg) 

Arsenic Cadmium Copper Lead Mercury 2nc 

Deer Mouse 

^^oS^pTT'^^ 
rT^ i ^TFf f i t ^ 'Th f 'T t l f l r i tihffiiiiMfflfi I 'V , 1 I m l i 

Bighorn Sheep 

» t e i a i i e l S i i | 

Mule Deer 

52.0 
n \ 122 Oi 

72.0 

* l§»95l0Sl 

82.0 

1.0 
• B T W K W W l W W W 

0.5 

#iSf:0j2|5K 

0.2 

0.2 

1.0 

0.3 

04 

0.4 

0.1 

0.4 

S.%>o:3^-
WfSl* *{,*»,« R ». i . J i * 

4.2 

< 232.0 > 

40.0 

53.0 

132.0 

/ 97.0 

74.0 

44.0 

0.4 

1.1 
i f f f ' - i ii'il ii ' 4 ft irfffi^it iVr̂ Ti lii'.'i 

0.4 

0.6 

40.0 

288*0 

122.0 

iES!8j|| 

846.0 

527.0 

Cattle 

Canada Goose 

Mean 
B P T T ' W S ' W W * *. H \ • \ "V^ffi. V **Wf"-'.VI 5 ' f 

l^tanc^o^Errcj;^ 

Lower 95th CL 

^Western U.S. MearuT 

ESoil Ccmoentrations\?H 

<. 98 0,,, 

193.0 

67.0 

96.0 

19 3 v 

58 

1.0 
• B T W K W W l W W W 

0.5 

#iSf:0j2|5K 

0.2 

0.2 

1.0 

0.3 

04 

0.4 

0.1 

0.4 

S.%>o:3^-
WfSl* *{,*»,« R ». i . J i * 

s.64 0 

265.0 

250 0 

258.0 

155.4 

40 3 

76 

l <" 

1 27 , L 

138.0 

147 0 

26.0 

33.0 

79.6 

- T 15.3 

49 

* it, 

i # ^ f 2 b ^ 

3.5 

1.1 

40.0 

288*0 

122.0 

iES!8j|| 

846.0 

527.0 

Cattle 

Canada Goose 

Mean 
B P T T ' W S ' W W * *. H \ • \ "V^ffi. V **Wf"-'.VI 5 ' f 

l^tanc^o^Errcj;^ 

Lower 95th CL 

^Western U.S. MearuT 

ESoil Ccmoentrations\?H 

<. 98 0,,, 

193.0 

67.0 

96.0 

19 3 v 

58 

1.0 
• B T W K W W l W W W 

0.5 

#iSf:0j2|5K 

0.2 

0.2 

1.0 

0.3 

04 

0.4 

0.1 

0.4 

S.%>o:3^-
WfSl* *{,*»,« R ». i . J i * 

s.64 0 

265.0 

250 0 

258.0 

155.4 

40 3 

76 

l <" 

1 27 , L 

138.0 

147 0 

26.0 

33.0 

79.6 

- T 15.3 

49 

* it, 

i # ^ f 2 b ^ 

i 1.4* 

1.1 

0.5 

345.9 

172 

1 Schacklette and Boernegen, 1984. 
2 Kabata-Pendias, 1992. 

Aquatic 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. 
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TABLE 5. Selected EPA Ambient Water Quality Criteria (micxograms/liter). Note: States 
may have other criteria. 

Freshwater Freshwater Human 

Aquatic Life Aquatic Life Water+Fish 

Metal Acute Exposure Chronic Exposure Ingestion 

l ^ i ^ o r | i i i i p i i | | 
Arsenic (V) 850 48 0.002 

I'BaMuniliSiillll NA < 

Cadmium 3.9* 1.1* 10 

> t i i. 2 1 0 + < SpftTollPl^ 
Copper 18* 12* NA 

Iron NA 1000 300 

- 3.2.+ ! , . 

Manganese NA NA 50 

^NlerCTry^f^^^^^ 
Nickel 1400* 160* 13.4 

p e l e n i u r n l ^ p i ! » 

Silver 4.1* 0.12 50 

Zinc 120* 110* NA 

• Computed from hardness; (100 mg/1 used. See reference equation for other hardnesses). 
Source: EPA, 1986. 
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DISCUSSION 

I t is anticipated that the RMC will be used as a 
benchmark concentration to which environmen­
tal concentrations maybe 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 man 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 

macrofauna such as earthworms and insects that 
are important parts of terrestrial food chains and 
detritivores important to nutrient cycling in eco­
systems. 

Wildlife RMC are consistent with no-effect metal 
concentrations found for plants (Kabata-Pendias, 
1992), for aquatic life associated 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 rriining 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 from 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 
(Gcilliformes) test species to estimate effects of cad­
mium, manganese, and zinc on waterfowl 
{Awerifarmes). 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 wUdlife species, (e.g., 
individual, species, genus, and farnily). 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, secliments, 
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 
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'vuman health RMC are unlikely to underestimate 
Jie 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). 

14 



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 rriining 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 

"Where: 

r /„wn THI * RfD0 * BW * NCAT Cw(mg/L)= 
IR* EF*ED* NNCO 

Cw = Chemical Risk Management Criteria in Water (mg/L) 
THI = Target Hazard Index (unidess) 

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 (unidess) 

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 

BWA BWC 

IR A*ED A

 + IRc*EDc. 
Where: 

Cw = Chemical Risk Management Criteria in Water (mg/L) 
TR = Target Excess Individual Lifetime Cancer Risk (unidess) 

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 (unidess) 
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) 

Cw(mg/L) = TR * CAT 
CPSn*EF* Nm 
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EQUATION 3: Risk management criteria calculation based upon the noncarcinogenic haz­
ards from exposure to surface water: campground host, camper, boater, and 
swimmer receptors 

n , , . THI * RfD0 * BW * NCAT Cw mg/L) = 
CR * ET * EF * ED * NNco 

Where: 

Cw = Chemical Risk Management Criteria in Surface Water (mg/L) 
THI = Target Hazard Index (unidess) 

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 

Cw(mg/L) = 
TR * CAT 

Where: 
CPS0*CR* ET * EF * NCo 

BWA BWC 

[EDA EDC) 

Cw = Chemical Risk Management Criteria in Surface Water (mg/L) 
TR = Target Excess Individual Lifetime Cancer Risk (unidess) 

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 (unidess) 
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 

"Where: 

^ THI *RfD0*BW* NCAT 
5 & a IR *CF* EF* ED* NNCO 

Cs = Chemical Risk Management Criteria in Sediments (mg/kg) 
THI = Target Hazard Index (unidess) 

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 (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) 

EQUATtON 6: Risk management criteria calculation based upon the carcinogenic risks from 
exposure to sediments: campground host, camper, boater, and swimmer 
receptors 

Cs (mg/kg) = TR * CAT 

Where: 
CPS0 *CF* EF* Nco IIRA * EDA IRC* EDC) 

BWA BWr 

Cs = Chemical Risk Management Criteria in Sediments (mg/kg) 
TR = Target Excess Individual Lifetime Cancer Risk (unidess) 

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 (unidess) 
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 

RfD, 1 
IHR* 1/PEF*NNa[ 

Cs = Chemical Risk Management Criteria in Soil (mg/kg) 
THI = Target Hazard Index (unidess) 

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 (unidess) 
RfDi = Inhalation Chronic Reference Dose (mg/kg-day) 
IHR = Inhalation Rate (m3/hr) 
PEF = Particulate Emission Factor (m3/kg) 

NNCJ = Number of COCs with an Inhalation Chronic Reference Dose (unidess) 
M N = Number of Media 

Where: 
Cs (mg/kg) = THI * 365 * NCAT 

EF* MN 

RfDa 

[IRS* CF*NNCo) 

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 

Where: 
Cs (mg/kg) =TR*AT*365/ EF*MN* SF0 * CF* IRs SF/N *IR 1/PEF 

Cs = Chemical Risk Management Criteria in Soil (mg/kg) 
TR = Target Excess Individual Lifetime Cancer Risk (unidess) 
AT = Carcinogenic 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 (unidess) 
M N = 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 (unidess) 

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 

Where: 
CF (mg/kg) - THI. RfD 0*BW* NCAT 

F IR * EF * ED * NN Co 

CF = Chemical Criteria in Fish (mg/kg) 
THI = Target Hazard Index (unidess) 

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 (unidess) 

EQUATION 10: Risk management criteria calculation based upon the carcinogemc risks from 
the ingestion of chemicals in fish tissue: residential, campground host, and 
camper receptors 

Where: 
CF (mg/kg) = TR * CAT 

CPS0*EF*NC0 

BWA ; BWC 1 
[IRA*EDA

 h IRc*EDc\ 

CF = Chemical Criteria in Fish (mg/kg) 
TR = Target Excess Individual Lifetime Cancer Risk (unidess) 

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 (unidess) 
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 

n , „ , TRV* BW Cs (mg/kg) = 
Where: C / /?5 * C F ) + CS'* , RP*C F* P D V V ) 

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 (unidess) 
IRp = Plant Ingestion Rate (g/day) 
CF = Conversion Factor (kg/g) 

PDW = Plant Fraction Dry:Fresh Weight (unidess: 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 

24 



REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 

PubSc reporting burden tor this collection of information Is estimated to average 1 hour per response, inducing the lima lor reviewing instructions, searching easting data sources, gathering and 
maintaining to data needed, and completing and reviewing the collection of Information. Send comments regarding this burden estimate or any other aspect of this collection of UmiimliuM, 
Inducing euggasfiora tor reducing this burden, to Washington Headquarters Services, Directorate for information Operations and Reports, 1215 Jetterscn Davis Highway. Sute 1204. Aifingjon. 
VA 22202-4302. and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. 

1 . AGENCY USE ONLY (Leave blank) Z REPORT OATE 
December 1996 

3. REPORT TYPE AND DATES COVERED 
Final 

4. TITLE ANO SUBTITLE 

Risk Management Criteria for Metals at BLM Mining Sites 

5. FUNDING NUMBERS 

6. AUTHORS) 

Karl L. Ford, Ph.D. 

5. FUNDING NUMBERS 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESSES) 

U.S. Department of the Interior 
Bureau of Land Management—National Applied Resource Sciences Center 
P.O. Box 25047 
Denver, CO 80225-0047 

8. PERFORMING ORGANIZATION 
REPORT NUMBER 

BLM/RS/ST-97/001+1703 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/MONITORING 
AGENCY REPORT NUMBER. 

11 . SUPPLEMENTARY NOTES 

12a. DISTRIBUTION/AVAILABILITY STATEMENT 12b. DISTRIBUTION COOE 

11 ABSTRACT (Maximum 200 words) 

This report sets forth acceptable soil and sediment criteria for heavy metals released 
from abandoned hard rock mining sites as they relate to ecosystem management and 
protection of human health and wildlife. The USDI Bureau of Land Management 
(BLM) manages approximately 270 million acres of public lands, primarily in the 
Western U.S. These lands include several hundred thousand abandoned mining sites, 
some of which may be releasing heavy metals into the environment at levels toxic to 
wildlife. 

14. SUBJECT TERMS 

• Mining • Human health • Criteria 
• Soils • Heavy metals 
• Wildhfe • Risk 

15. NUMBER OF PAGES 

26 

16. PRICE CODE 

17. SECURITY CLASSIFICATION 
OF REPORT 

Unclassified 

18. SECURITY CLASSIFICATION 
OF THIS PAGE 

Unclassified 

19. SECURITY CLASSIFICATION 
OF ABSTRACT 

Unclassified 

2 a LIMITATION OF ABSTRACT 

UL 

NSN 7540O1-280-5500 Standard Form 298 (Rev. 2-69) 
P w M bv *NS Sad. z s - i a 



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 often 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 of 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.l Removal Action Alternative I : No Action 

The No Action Alternative leaves all of the contaminated material at the Site in its current 
condition. 

Analysis: 

Removal Action Alternative 1: No 
Action 

Evaluation Criteria Alternative Analysis 

EFFECTIVENESS Overall - Not effective. 

Protective of public health and 
community 

No. 

Protective of workers during 
implementation 

No workers required for implementation 

Protective of the environment No. 

Complies with ARARs No. 

Ability 10 achieve removal action 
objectives 

No. 

Level of treatment/containment expected None. 

No residual effect concerns Significant residual effect concerns 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 technology required. 

Construction and operational 
considerations 

No construction or operations required. 

Demonstrated performance/useful life Performance and useful life of technolouv 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 year Yes. 

Availability Yes. 

Equipment Requires no equipment. 

Personnel and services Requires no personnel or services. 

Outside laboratory testing capacity Requires no laboratory testing. 

Offsite 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 actions. 

Easements or rights-of-way required No. 

Impact on adjoining property Site wil l 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 BLM which cannot be estimated. 

Capital cost SO 

Post removal action site control, 
maintenance, and monitoring cost 

SO 



D.2 Removal Action Alternative 2: Offsite Disposal of Sludge and Onsite Consolidation 
of Contaminated Soil 

This alternative involves the removal and offsite disposal of the sludge at I&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. 

Analysis: 

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 alternative 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 w ind 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 
facility. Minimal containment anticipated as a result of 
consolidation of contaminated soil. 

No residual effect concerns VIoderate residual effect concerns exist associated w ith the 
contaminated soil. 

Will maintain control until long-term 
solution is implemented 

Vlay be used in the short-term to reduce the potential for human 
exposure until a ions-term solution can be implemented. 



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

Evaluation Criteria .Alternative Analysis 

I M P L E M E N T A B I L I T Y Overall - Easily technically implementable, but may 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 physical properties. 

Construction and operational 
considerations 

A moderate level of earthwork is needed. 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. Would 
require a minimal level of future maintenance to ensure continued 
operation of fencing and other institutional controls. 

Demonstrated performance/useful life Offsite disposal has been demonstrated at many other locations. 
The efficiency of natural attenuation of soils contaminated with 
petroleum hydrocarbons is not a proven technology. 

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 readily 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 
remain effective. 

Permits required Permits not required for 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. 

Community acceptance Unknown, but could be determined throush 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, 
maintenance, and monitoring cost 

Year 1 = 53,300 
Year 2 = S2.400 
(Annually 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 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 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 I&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. 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 I&W South (approximately 
418 cubic yards). The contaminated soil from the two locations will be regraded and blended 
into the surface soils within the existing fenced enclosure at I&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. In revegetation areas, broadcast seeding wil l 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 for the first year. For the first year, it is assumed that each 
inspection will take an average of three hours at a labor rate of S225. Thereafter, the inspections 
are assumed to be two hours in duration (including travel time) at a labor rate of S150 per 
inspection. It 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 

DESCRIPTION QTY UNIT 
UNIT 
COST 

TOTAL 
COST 

CONTRACTOR SUBMITTALS 
Site Safety and Health Plan 
Site Specific Work Plan 

1 
1 

EA 
EA 

2500 
4000 

52,500 
54.000 

CONSTRUCTION MANAGEMENT 
Removal Contractor Field Team 

Labor 
Sise Manager (S65/hr) 
Heath and Safety Officer (S65/hr) 
Per Diem (535/day per person) 

Pickup Truck Rental 

7 
7 
7 
I 

DAY 
DAY 
DAY 
VVK 

520 
520 
340 
240 

53,640 
53,640 
S2.3S0 

5240 

MOBILIZATION/DEMOBILIZATION 1 EA 6000 56,000 

CONSTRUCT DECONTAMINATION PAD 
2"x4" Framed HDPE Liner 1 EA 2200 52.200 

EXCAVATE SLUDGE, DIRECT LOAD INTO TRUCKS 
Excavator, Crawler Mounted, 1 CY Bucket 
Front End Loader, Wheel Mounted, 1-1/2 CY Bucket 

1 
1 

DAY 
DAY 

1900 
1150 

51,900 
51,150 

DECONTAMINATE EQUIPMENT 6 EA 225 51,350 

WASTE PROFILING 3 EA 165 $495 

HAULING OF SLUDGE TO TSD FACILITY 
20 CY Dump Trailer or Imermodal Container (4 Loads; 

total round trip distance 1420 miles) 
5680 MI 3.25 S 13,460 

INCINERATION OF SLUDGE (RCRA HAZARDOUS) 
Disposal Tax (5.5%) 

85 
1 

CY 
LS 

500 
233".50 

542,500 
S2.33S 

INSTALL SEDIMENT AND EROSION CONTROL DEVICES 
Silt Fences and/or Hay Bales, As Needed 100 LF 2.b0 5260 

EXCAVATE CONTAMINATED SOIL & LOAD INTO TRUCKS 
Front End Loader, Wheel Mounted. 1-1/2 CY Buckel 2 DAY SOO 51,600 

HAUL CONTAMINATED SOIL TO I&W SOUTH 
6 CY Dump Truck, 1/4 Mile Round Trip 2 DAY 700 51,400 

REMOVAL CONFIRMATION SAMPLING (AT SITE #2) 
TPH Analysis by Fixed Laboratory (Quick Turn-Around) 5 EA SO 5400 

REGRADING AND "BLENDING" OF CONTAMINATED SOIL 
Dozer. 200 HP. 50' Maximum Haul 3 DAY 1400 54.200 

REVEGETATION OF DISTURBED AREAS 0.4 ACRE 1750 $700 

SUBTOTAL 
TOTAL INCLUDING OVERHEAD. PROFIT, AND CONTINGENCY 

$101,353 
$131,753 



Post Removal Action Site Control, Maintenance, and Monitoring Costs 

DESCRIPTION QTY UNIT 
UNIT 
COST 

TOTAL 
COST 

MONTHLY INSPECTIONS (YEAR I) 
Inspect Fence, Gates, and Revegetated Areas 
Repair Fence, Gates, and Revegetated Areas as Needed 

12 
1 

EA 
EA 

225 
600 

S2.700 
S600 

MONTHLY INSPECTIONS (YEARS 2-10) 
Inspect Fence and Gates 
Repair Fence and Gates as Needed 

12 
1 

EA 
EA 

150 
600 

Sl.SOO 
5600 

TOTAL ANNUAL MAINTENANCE COSTS 
Year 1 
Years 2-10 

S3.300 
52,400 



D.3 Removal Action Alternative 3: Offsite Disposal of Sludge and Onsite Landfarrning 
of Contaminated Soil 

This alternative involves the removal and offsite 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 in the fenced 
enclosure at I&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 I&W South Site #2 will be relocated and placed into the landfarm and treated for a 
period not expected to exceed two years 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 footprint of the landfarm will be approximately 35 yards by 35 yards or 
approximately 1.210 square yards (10,890 square feet). 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 I&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 
Landfarrning of Contaminated Soil 

Evaluation Criteria Alternative Analysis 

EFFECTIVENESS Overall - At the conclusion of treatment, this alternative will be 
highly effective in protecting human health and the environment 
when compared to Alternatives 1 and 2. Based on expected 
efficiency, the level of treatment provided by the landfarm will 
attain ARARs and will meet RAOs if it is adequately designed and 
maintained. 

Protective of public health and 
community 

By removing the sludge and consolidating the remaining 
contaminated soil for treatment in an onsite landfarm, this 
alternative is highly protective of public health. 

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 forOSHA hazardous site 
worker training and medical monitoring. 

Protective of the environment 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 
pathways will be eliminated.. 



Removal Action Alternative 3: Offsite 
Disposal of Sludge and Onsite 
Landfarrning of Contaminated Soil 

Evaluation Criteria Alternative Analvsis 

Complies vvith ARARs ARARs wil l 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 concerns continue to exist until 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. 

EVIPLEMENTABILiTY 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 Landfarrning techniques have been demonstrated on similar sites. 

Adaptable to environmental conditions The methods proposed in this alternative are highly compatible 
with the environmental conditions at the Site, but the landfarm 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. 

Availability 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 treatment monitoring are readily available. 

Offsite treatment and disposal capacity Readilv 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 of 
treatment. 

Permits required Permits not required for CERCLA actions. 



Removal Action Alternative 3: Offsite 
Disposal of Sludge and Onsite 
Landfarrning of Contaminated Soil 

Evaluation Criteria Alternative Analvsis 

Easements or rishts-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 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. 

Community acceptance Unknown, but may be determined through public comment. 

COST Overall - Capital costs and ongoing maintenance costs are higher 
than the other alternatives, due to construction and maintenance of 
the onsite landfarm. 

Capital cost S261.225 

Post removal site control, maintenance, 
and monitoring cost 

526,900 (annually for 2 years 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 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 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 I&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. 

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 I&W South Site #2 (approximately 186 cubic yards) will 
be excavated and hauled to I&W South. This material will then be consolidated with the 
remaining contaminated soil at I&W South (approximately 418 cubic yards) in the landfarm 
footprint. Based on these volume estimates, the landfarm will need to be sized to accommodate 
approximately 605 cubic yards of 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 yards is required. To conservatively 
achieve this surface area, the landfarm will be a 35 yard by 35 yard 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 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 

Operation and maintenance of the landfarm will include monthly aeration of the contaminated 
soil and bimonthly sampling of treated soil to determine treatment efficiency. The most common 
method for aeration of landfarms is the use of farm equipment towing a discing device, and this 
type of equipment is assumed here for cost estimating purposes. 

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, general maintenance of the fences, berms/charmels, and revegetated areas will occur 
during the two year operational life of the landfarm until it is decommissioned. During this two 
year period, these features will be inspected on a monthly basis. It is assumed that each 
inspection 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 Landfarrning of Contaminated Soil 

Capital Costs 

DESCRIPTION QTY UNIT 
UNIT 
COST 

TOTAL 
COST 

CONTRACTOR SUBMITTALS 
Site Safety and Health Plan 
Site Specific Work Plan 

1 
1 

EA 
EA 

3500 
6500 

53,500 
$6,500 

CONSTRUCTION MANAGEMENT 
Removal Contractor Field Team 

Labor 
Site Manager (S65/hr) 
Heath and Safety Officer (S65/hr) 
Per Diem ($85/day per person) 

Pickup Truck Rental 

14 
14 
14 
2 

DAY 
DAY 
DAY 
WK 

520 
520 
340 
240 

$7,280 
$7,280 
$4,760 

$480 

MOBILIZATION/DEMOBILIZATION 1 EA 8000 $8,000 

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 
Front End Loader, Wheel Mounted, 1-1/2 CY Bucket 

1 
1 

DAY 
DAY 

1900 
1150 

$1,900 
$1,150 

DECONTAMINATE EQUIPMENT 6 EA 225 $1,350 

WASTE PROFILING 3 EA 165 $495 

HAULING OF SLUDGE TO TSD FACILITY 
20 CY Dump Trailer or Intermodal Container (4 Loads; 

total round tnp distance 1420 miles) 
5680 Ml 3.25 $18,460 

INCINERATION OF SLUDGE (RCRA HAZARDOUS) 
Disposal Tax (5.5%) 

85 
1 

CY 
LS 

500 
2337.50 

$42,500 
$2,338 

LANDFARM REMEDIAL DESIGN (SERVICE CONTRACT) 1 LS 45000 545,000 

CONSTRUCTION OF SOIL STAGING AREAS 
Staging Areas With Hay Bales & HDPE Liner U'/OO') 4 EA 1250 $5,000 

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 1650 $825 

EXCAVATE CONTAMINATED SOIL & LOAD INTO TRUCKS 
Front End Loader, Wheel Mounted. 1-1/2 CY Bucket 
Excavator, Crawler Mounted. 1 CY Bucket 

2 
2 

DAY 
DAY 

800 
1900 

$1,600 
53.800 

COMPACTION OF LANDFARM AREA 
Sheepsfoot or Roller. 8" Lifts. Three Passes 3675 CY 1.60 55.880 

HAUL CONTAMINATED SOIL TO l&W SOUTH 
6 CY Dump Truck, 1/4 Mile Round Tnp 2 DAY 700 51,400 

REMOVAL CONFIRMATION SAMPLING 
TPH Analysis by Fixed Laboratory (Quick Turn-Around) 10 EA 80 5800 



DESCRIPTION QTY UNIT 
UNIT 
COST 

TOTAL 
COST 

PLACEMENT OF CONTAMINATED SOIL IN LANDFARM 
2 :£) From End Loaders, Wheel Mounted, 1-1/2 CY Bucket 
Dozer, 200 HP, 50' Maximum Haul 

4 
3 

DAY 
DAY 

2300 
1400 

$9,200 
$4,200 

SOIL TILLING FOR WINDROW INSTALLATION 
Dozer. 200 HP, With Disc Attachment 0.5 DAY 1400 $700 

BERM INSTALLATION AND OTHER REGRADING 
Dozer. 200 HP, 50' Maximum Haul DAY 1400 $2,800 

ACCESS RAMP INSTALLATION 1 LS 1750 $3,000 

REVEGETATION OF DISTURBED AREAS 0.5 ACRE 1750 $875 

LANDFARM POST CLOSURE ACTIVITIES 
Fence Removal and Disposal 
Revegetation ot" Landfarm Area 

1600 
0.2 

LF 
ACRE 

4.25 
1"50 

$6,800 
$350 

SUBTOTAL 
TOTAL INCLUDING OVERHEAD, PROFIT, AND CONTINGENCY 

$200,943 
$261,225 

Post Removal Action Site Control, Maintenance, and Monitoring Costs 

DESCRIPTION QTY UNIT 
UNIT 
COST 

TOTAL 
COST 

MONTHLY AERATION OF LANDFARM 
Mobiiization/Dernobilization of Dozer 
Dozer, 200 HP, With Disc Attachment 

12 
6 

EA 
DAY 

190 
1400 

$2,2S0 
$8,400 

TREATMENT EFFICIENCY CONFIRMATION SAMPLING 
TPH 12 EA SO $%() 

NUTRIENT AND/OR WATER APPLICATION 
Mobilization/Demobilization of Water Truck 
Mobilization/ Demobilization of Dump Truck 
Apply Water and Nutrients, Including Labor and Materials 

8 
S 
8 

EA 
EA 
EA 

120 
150 

1,200 

$960 
$1,200 
$9,600 

MONTHLY INSPECTIONS 
inspect Fence, Gates, and Revegetated Areas 
Repair Fence, Gates, and Revegetated Areas as Needed 

12 
1 

EA 
EA 

225 
800 

$2,700 
$800 

TOTAL ANNUAL MAINTENANCE COSTS $26,900 



D.4 Removal Action Alternative 4: Offsite Disposal of Sludge and Offsite Landfarrning 
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 I&W South Site #2 and all 
contaminated soil in excess of the NMOCD remediation action levels for 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 fence will be removed and all 
disturbed areas will be regraded and revegetated. 

Analysis: 

Removal Action Alternative 4: Offsite 
Disposal of Sludge and Offsite 
Landfarrning of Contaminated Soil 

Evaluation Criteria Alternative Analvsis 

EFFECTIVENESS Overall - Provides the maximum level of protectiveness for human 
health and the environment when compared to other alternatives 
being considered. Will attain ARARs and will meet RAOs. 

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, 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 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 is the most immediately effective of the alternatives 
considered. Removing waste to the offsite facility is an effective 
long-term solution. 

. IMPLEMENTABILITY Overall - Technically 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 soil 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 
Landfarrning 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 year Yes. 

Availability It is 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 to 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 riehts-of-wav required Not expected to require anv offsite easements or riehts-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 institutional 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 monitorina cost S1,000 (for the first year 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 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 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 I&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 I&W South (approximately 418 cubic 
yards) and I&W South Site #2 (approximately 186 cubic yards) will follow. Disposal of this 
material will occur at the Lea Land, Inc. NMOCD permitted commercial landfarm. 

Following removal of the sludge and contaminated soil, the excavated areas will be recontoured 
and revegetated. In 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 

It is assumed that a two man crew will be required to visit the Site twice during the first year to 
provide routine maintenance on the revegetated areas at a daily labor rate of $500 per day. 



Alternative 4: Offsite Disposal of Sludge and Offsite Landfarrning of Contaminated Soil 

Capital Costs 

DESCRIPTION QTY UNIT 
UNIT 
COST 

TOTAL 
COST 

CONTRACTOR SUBMITTALS 
Siie Safety and Heaith Plan 
Site Specific Work Plan 

1 
1 

EA 
EA 

2500 
4000 

52,500 
54,000 

CON STRU CTION MAN AG EM ENT 
Removal Contractor Fieid Team 

Labor 
Site Manager iS65/hr) 
Heath asd Safety Officer (S65/hr) 
Per Diem (Ssj.day per person) 

Pickup Truck Rental 

7 
7 
7 
1 

DAY 
DAY 
DAY 
WK 

520 
520 
340 
240 

$3,640 
S3.640 
S2.3S0 

$240 

MOBILIZATION DEMOBILIZATION 1 EA 3000 $3,000 

CONSTRUCT DECONTAMINATION PAD 
2"x4" Framed HDPE Liner 1 EA 2200 S2.200 

EXCAVATE SLUDGE, DIRECT LOAD INTO TRUCKS 
Excavator, Crz:\ ier Mounted. 1 CY Bucket 
Front Eniilccier. Wheel Mou-;-< 1-1.2 CY Bucket 

1 
1 

DAY . 
DAY 

1900 
1 150 

S 1,900 
$1,150 

DECONTAMINATE EQUIPMENT 6 EA 225 51.350 

WASTE PROFILING 3 EA 165 S495 

HAULING OF SLUDGE TO TSD FACILITY 
20 CY Dump Trailer or Intermodal Container (4 Loads; 

total round anp distance 1420 miles) 
5680 MI 3.25 S 18.460 

INCINERATION OF SLUDGE (RCRA HAZARDOUS) 
Disposal Tax(5.5%) 

85 
1 

CY 
LS 

500 
2337.50 

S42.500 
S2.33S 

INSTALL SEDIMENT AND EROSION CONTROL DEVICES 
Sill Fences and or Hay Bales. As Needed 100 LF 2.60 S260 

EXCAVATE CONTAMINATED SOIL & LOAD INTO TRUCKS 
Front End Lc:der. Wheel Mounted. 1-12 CY Bucket 
Excavator, Craw ier Mounted, 1 CY Bucket 7 

DAY 
DAY 

SOO 
1900 

$5,30i} 
S1 3.300 

HAULING OF CONTAMINATED SOIL TO LANDFARM 
20 CY Dump Trailer (20 Loads; total round-trip distance 60 miles) 240(1 MI 2.15 S5.160 

OFFSITE LAN DF ARMING DISPOSAL 
Disposal Tax -;5.5°») 

605 
1 

CY 
LS 

25 
832 

$15,125 
SS32 

REMOVAL CONFIRMATION SAMPLING 
TPH Analysis by Fixed Laboratory (Quick Turn-Around) 10 EA SO SS00 

SITE REGRADING 
Dozer. 200 HP. 50' Maximum Haul 0.5 DAY 1400 S700 

REVEGETATION OF DISTURBED AREAS 0.5 ACRE 1750 SS75 

FENCE REMOVAL AND DISPOSAL 1600 LF 4.25 S6.S00 

SUBTOTAL 
TOTAL INCLUDING OVERHEAD. PROFIT. AND CONTINGENCY 

Si 39.244 
51S1,013 



Post Removal Action Site Control, .Maintenance, and Monitoring Costs 

DESCRIPTION' QTY UNIT 
UNIT 
COST 

TOTAL 
COST 

INSPECTION AND REPAIR OF REVEGETATED AREAS ~> EA 500 S1,000 

TOTAL ANNUAL MAINTENANCE COSTS (YEAR 1 ONLY) S1,000 



NEW M J # I C O ENERGY, MINERALS and 
NATURAL RESOURCES DEPARTMENT 

BILL RICHARDSON 
Governor 

Joanna Prukop 
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, 4 

Lori Wrotenbery 
Director 

Oil Conservation Division 

Martyne Kieling 
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 
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Kieling, 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. I got a copy of the BLM project that is going on in Loco Hills. They are calling it the I & W Hot Oil 
Service South. I 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 I have on file. Names change and I don't have legals on everything but I believe they are 
all tied together. I also have, I 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 I, 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 letter) 

May 1994 BLM Investigation on Trespass naming the location l&W Hot Oil Service South 
Section 21, T 17 S,R 30 E 

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 l&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 l&W 
who knows the history... 

I will call you tomorrow so we can chat. Ed and I will be passing through and stopping to see you on December 19, 2002. 
That maybe a good time to check this all out. 
Later, 

Tfla/Jjj/na |. Xklim^ 

Martyne J. Kieling 
Environmental Geologist 

l 
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OIL CONSERVATION DIVISON 
1301 W. GRAND AVE 
ARTESIA, NM 88210 
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PHONE (505-748-1283 
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NMJ2.C Corporation Information Inquirx ^ Page 1 of 2 

NMPRC Corporation Information Inquiry 

Public Regulation Commission 

12/23/2002 

Follow this link to start a new search. 

I&W, INC. 
SCC Number: 0349209 

Tax & Revenue Number: 01098097005 

Incorporation Date: 

Corporation Type: 

Corporation Status: 

Good Standing: 

Purpose: 

DECEMBER 28,1956, in NEW MEXICO 

IS A DOMESTIC PROFIT 

IS ACTIVE 

In GOOD STANDING through 3/15/2004 

OILFIELD SERVICE 

C O R P O R A T I O N D A T E S 

Taxable Year End Date: 12/31 /01 

Filing Date: 01/29/02 

Expiration Date: 12/28/2056 

S U P P L E M E N T A L POST M A R K D A T E S 

Supplemental: 09/02/96 

Name Change: 

Purpose Change: 09/02/96 

M A I L I N G ADDRESS 

P. O. BOX 98 LOCO HILLS, NEW MEXICO 88255 

P R I N C I P A L ADDRESS 

132745 LOVINGTON HIGHWAY LOCO HILLS NEW MEXICO 88255 

P R I N C I P A L ADDRESS (Outside New Mexico) 

http://ww.nmprc.state.nm.us/cgi-bin/nmprc/prcdtl.cgi?0349209+I&W+INC 12/23/2002 



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+I&W+INC 12/23/2002 



J>«^^^prorporation Information Inquiry Page 1 of 2 

NMPRC Corporate n Information In$iiry 

Public Regulation Commission 

12/13/2002 

Follow this link to start a new search. 

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: // 
Expiration Date: 

SUPPLEMENTAL POST MARK DATES 

Supplemental: 09/07/88 
Name Change: 
Purpose Change: 

MAILING ADDRESS 

t 

PRINCIPAL ADDRESS 

PRINCIPAL ADDRESS (Outside New Mexico) 

http://www.rmiprc.state.nm.us/cgi-bin/nmprc/prcdtl.cgi?0987826+DOUBLE+I+INC 12/13/2002 



Corporation Information Inquk* 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/rmiprc/prcdtlxgi?0987826+DOUBLE+I+INC 



NMPRC Corporation Information Inquktf Page 1 of 2 

NMPRC Corporation Information Inquiry 
Public Regulation Commission 

12/13/2002 

• Follow this link to start a new search. 

TANK SERVICE CO. 
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 

i 

PRINCIPAL ADDRESS 

PRINCIPAL ADDRESS (Outside New Mexico) 

http://www.nmprc.state.nm.us/cgi-bin/nmprc/prcdtl.cgi?0690693+TANK+SERVICE+CO 12/13/2002 



Page 2 of2 

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, JOE E EAST HIGHWAY 82 LOCO HILLS , NM 88255 

HODGES, MAXINE 110 LILAC MABANK , TX 75147 

^JM^C Corporation Information Inquu^ 

REGISTERED AGENT 

http://ww.nmprc.state.iun.us/cgi-bir^nmprc/prcdtlxgi?0690693+TANK+SERVICE+CO 12/13/2002 
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NMPRC Corporation Information Inquiry 
Public Regulation Commission 

12/13/2002 

• Follow this link to start a new search. 

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 
i 

Taxable Year End Date: 12/31/95 
Filing Date: // 
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/prcdtl.cgi?! 105139+ 12/13/2002 



NMPRC Corporation Information Inqui 

REGISTERED AGENT 
Page 2 of2 

COOP LICENSE INFORMATION 

Number: 

Type: 

Expiration Year: 

INCORPORATORS 

DIRECTORS 

Date Election of Directors: 

1213 CALLE DEL SOL ARTESIA, NM 88210 

207 N. 5TH ARTESIA, NM 88210 

1807 RAY ARTESIA , NM 88210 

1807 RAY ARTESIA, NM 88210 

PO BOX 939 LOVINGTON, NM 88260 

BUTTS, MICHAEL 

IRBY, BAYLESSE 

IRBY, G. NORBERTA 

IRBY, LOWELL M 

PARCHMAN, GEORGE 

http://www.nmprc.state.nm.us/cgi-bin/nmprc/prcdtl.cgi?! 105139+ 
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GKORGE A . G R A H A M , J R . 
A T T O R N E Y & C O U N S E L O R A T L A W 

212 S O U T H F O U R T H S T R E E T 

A R T E S I A , N E W M E X I C O 3 8 2 1 1 - 0 6 5 7 

P O S T O F F I C E D R A W E R Z 

F A X 1 5 0 5 ) 7 4 6 - 6 4 5 5 

1 5 0 5 ) 7 4 6 - 9 3 8 

A p r i l 17 , 1991 

United States Dept. of the I n t e r i o r 
Bureau of Land Management 
P. 0. Box 1397 
Roswell, NM 88202-1397 

ATTENTION: Mr. Al Col l a r 

Re: 1703 (064) 

Dear Mr. C o l l a r : 

Some time back i n February, you and I d i d discuss the BLM 
fencin g o f f t h a t hazardous wastes s i t e south of the highway 
I t h i n k : y o u w i l l r e c a l l I t o l d you t h a t the property south 
of which the waste s i t e i s located does not belong t o I & W 
Inc. and, t h e r e f o r e , I & W cannot grant you the easement 
which you request. However, i f you w i l l make a request of 
Double I , I n c . , a New Mexico c o r p o r a t i o n , and address your 
request t o me, I f e e l t h a t there should be no problem i n 
o b t a i n i n g a c o n s t r u c t i o n easement and the placement of a 
fence such as i s described i n the l e t t e r of A p r i l 11, 1991. 
However, I must f i r s t have a request t o present t o Double I 

Thank you very much. Best regards. 

GAG:pao 

cc: Double I , I n c . 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR January 15, 1988 POST OFFICE BOX 208B 

STATE LAND OFFICE BUILDING 
SANTA FE. NEW MEXICO 87504 

(505) 827-5800 

Double I 
Box 7 
Loco H i l l s , New Mexico 88255 

Re: $10,000 Treating Plant Bond 
Double I , Inc., Pr i n c i p a l 
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 f i l e i n t h i s o f f i c e . I am enclosing a 
copy of our Order No. R-8284 which states that a l l t r e a t i n g 
plant bonds must be replaced with $25,000 bonds by January 1, 
1988. To date, we have not received your replacement bond. 

Since t h i s i s a v i o l a t i o n of the O i l Conservation D i v i s i o n 
Rules and Regulations, we would appreciate your taking care 
of t h i s matter immediately. Please advise me no l a t e r than 
January 28th as to when I may expect to receive your 
replacement bond. 

Thank you. 

S incerely, 

DIANA RICHARDSON 
Administrator 
Bonding Department 

enclosure 

cc: OCD - Artesia 



DEC-20-2002 FRI 05:03 PM OCD DISTRICT II 
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OIL 

C><*loior 

FAX NO. 15057489720 P. 02 

O I L C O N S E R V A T I O N D I V 
f. o. I I O X zonn 

S A N T A T E . NEW MCXICO'07301 

Tarn C-104 
R«V<M« 10-1-70 

RBCEJVCO 

REQUEST FOR ALLOWAnLE 
AND 

AUG 15 19 

AUTHORIZATION TO TRANSPORT OIL ANO NATURAL CAS ARTESIA O^ ' = 

Lowell M. Trfav 

^315 W. Washington A r r » m » , w M ft»7in 
F»o»6«i(i] (M {Atftf (C*eck propet oae) 
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Navajo Refining Co., Pipeline Division 
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«,,.,>.rate l-orma C-104 rn»at ba filed for earh pool In muht 
pnmiiteteil wel l* . 





Jennifer A. Salisbury 
CABINET SECRETARY 

September 11,1998 

Mr. Larry Gandy 
Gandy Marley Inc! 
P.O. Box 1658 
Roswell, NM 88202 

OIL CONSERVATION DIVISION 
OISTRICTI HOBBS 
PO BOX 1980, Hobba, NM 88241 
(SOS) 393-6181 
FAX (SOS) 393-0720 

Dear Mr. Gandy: 

Re: C-138 BLM (Old I&W Hot Oil Service) 

New Mexico Oil 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). 

** The analytical provided do not represent the above ground waste piles. The analytical 
provided are for sub-surface soil samples. 

* * 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 
•toy 37V-*&!f9 <9-M 

file: wp98/gmblm 

OIL CONSERVATION DIVISION - DISTRICT I Hobbs - P.O. Box 1980 - Hobbs, NM 88241-1980 - (505) 393-6161 FAX (505) 393 - 0720 



. i . Hrst 
-•su. NM 88210 

strict HI • (505) 334-61 7S 
'0 Rio Brazos Road 
-c. NM 87410 
:rict IY • (505) 827-71 3 i 

t^ii ^onservauon uivision 
2040 South Pacheco Street 

Santa Fe, New Mexico 87505 
(505) 827-7131 

Submit On^irui 
Plus I Con-, 

to appropriate-
District Offu--

REQUEST FOR APPROVAL TO ACCEPT SOLID WASTE 
1 

; 1. RCRA Exempt: Q Non-Exempt: Q 

Verbal Approval Received: Yes Q No Q 

4. GeneratorBureau of Land Man 

1 

; 1. RCRA Exempt: Q Non-Exempt: Q 

Verbal Approval Received: Yes Q No Q 5. OriginatingSiteLoco H i l l s NM 

2. Management Facility Destination Gandy Mar ley I n c . 6. Transporter Gandy Corp. 

3. Address of Facility Operator Box 1658 Roswell 8. Sute NM 

7. Location of Material (Street Address or ULSTR) Hiway 82 Loco £ i l l s 

9. Circle One: 

A. All requests for approval to accept oilfield exempt wastes will be accompanied by a certification of waste from the 
Generator; one certificate per job. 

(IP All requests for approval to accept non-exempt wastes must be accompanied by necessary chemical analvsis 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 d i r t from old o i l f i e l d operations dumping in old p i t 

r*6678$ 

stimated Volume • cy Known Volume (to be entered by the operator at the end of the haul) • cy 

-1GNATURE:. 
Waste Management FadlityAuthonzed Agent 

YPE OR PRINT MAMF-Larry Gandy 

TITLE:, v-p DATE- 9-2-98 

TELEPHONE NO. 398-4960 

DATE:. 

\PPROVED BY: DATE-



0. Box 1 980 
obbs, N M 88241-1980 
.strict I I - (505) 748-1283 
: 1 S. First 
rtesta. N M 88210 
'.strict I I I - (505) 334-6178 
'00 Rio Brazos Road 
•tec. N M 87410 
.strict f V - (505) 827-7131 

1NCW I V i C X i C O 

Energy Minerals and Natural Resources Department 
Oil Conservation Division 

2040 South Pacheco Street 
Santa Fe, New Mexico 87505 

(505) 827-7131 

j ^ ^ a 
r o r m u - u o 
Originated &/8'^ 

Submit Oi.ginai 
Plus 1 Cop\ 

to appropriate 
District Office 

REQUEST FOR APPROVAL TO ACCEPT SOLID WASTE 

1. RCRA Exempt: Q Non-Exempt: Q 

Verbal Approval Received: Yes Q No Q 

4. GeneratorBureau o f Land Man 1. RCRA Exempt: Q Non-Exempt: Q 

Verbal Approval Received: Yes Q No Q 5. OriginatingSiteLoco H i l l s NM 

2. Management Facility Destination Gandy Mar l e y I n c . 6. Transporter Gandy Corp . 

3. Address of Facility Operator Box 1658 R o s w e l l 8. State NM 

7. Location of Material (Street Address or ULSTR) Hiway 82 Loco F i l l s 

9. Circle One: 

A. All requests for approval to accept oilfield exempt wastes will be accompanied by a certification of waste from the 
Generator; one certificate per job. 

(5) All requests for approval to accept non-exempt wastes must be accompanied by necessary chemical analvsis 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: 

Contamina ted d i r t f r o m o l d o i l f i e l d o p e r a t i o n s dumping i n o l d p i t 

Estimated Volume —2500 cy Known Volume (to be entered by the operator at the end of the haul) cy 

SIGNATURE: TTTTF- v - p DATF- 9-2-98 
Waste Management FacilityAiithorized Agent 

TYPE OR PRINT NAMF- L a r r y Gandy TELEPHONE NO. 398-4960 

(This space for State Use) 

APPROVED BY TITLE: DATE: 

APPROVED BY: TITLE: DATE 



J3ANDY MARLEY, INC. 
P. 0. BOX 827 

TATUM, NEW MEXICO 88867 
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 Locat i on: 34 MILES WEST OF TATUM ON HIGHWAY 380 Disposal 

"As a condition of acceptance for disposal, I hereby c e r t i f y 
that t h i s waste i s a non-exempt waste as defined by the 
Environmental Protection Agency's (EPA) July 1988 Regulatory 
Determination. To my knowledge, t h i s waste w i l l be analyzed 
pursuant to the provisions of 40 CFR Part £61 to verify the 
nature as non—hazardous. I further c e r t i f y that to ny 
knowledge no "hazardous or l i s t e d waste" pursuant to the 
provisions of 40 CFR, Part £61, 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 £61.3 (b)." 

I, the undersigned as the agent for BUREAU 'OF LAND MANAGEMENT 
concur with the status of the waste from the subject s i t e . 

Name 

T i t l e / A g e n c y . 

BUREAU OF LAND MANAGEMENT 

Address JSSJ SECOMD ^<3Q> <~r\r*e no 

^ J ^ l s U a r W s W E L L . NEW MEXICO 

S i gnat ure /< j ^ ^ ^ A r * ^ 

Date ^ ^ l ^ 



RUG-28-1998 10:27 FROM GES TO 15053986887 P.03 

A s p e n mo Elkton Drive. Suite A • Colorado Springs, OQ 80907 

Analytical (719)593-9595. FAX (719)593-9911 

11M0-A Eftton Drive Sample Oescript: Soil, 9802374)1 1040-AEikion Drive Sample Osscript: Soil, 9802374H Rsoetvod. Aug 20, 1998f 
Colorado Springs, CO 60607 Analyzed: Aug 27. 1998| 
Attention: Frank L- Forec LabNunbsr: 808-O4SS Reported: Aug 28, 19WJ 
I.HUJIHI! i>;i'>.i.inmii.ii. i i —-inrimvnfnmnirrnitnri r i n i • mwlmnrriT-rnTrrfff• T—mi71—i i-Trf"'r'r''i,liV""'-'-''"''' ffi"T' tr 'I'IIIHT*' 

LABORATORY ANALYSIS 

AMfyto Drtujliun Uwtt Sample Results 

Cmrosfvfty: 
pH...: MA. 7.5 

ignitattPty; 
FteshpoW (Pensky-Marterts). 6C....„ _ 20 "C „ > S4 X 

Reactivity: 
SuJSdo. mg/kg 10 N.D. 
Cyartid*, mg/Kg, „ 0.75 N.Q. 
Reaction wfHt water. NX Negative 

B0BMK.SES <2> 



RUG-28-1998 10:27 FROM GES TO 15053986887 P.02 

A s p G H \ i \ 0 Eltacm Drive, Suite A.* Colorado Springs, CO 80907 

Anal y tical <7' ̂  593~9595 •FAX <719>593-" n 

i10404£fldon Drive Sample Matrix Solid 
iCotofado Springs, CO 8090? Analysis Method: EPA 5030/8020 
lAttention: Frar*Laforca First sample #: 8084483 

!SSS«88*-««««««< " 

18, 
Received: Aug 20, 1B885 
Reported: Aug 28, I988f 

BTEX DISTlNCTf Ofl 

Reporting 
Limit 
mg/fco 

Sampla 
1.D, 

S08-04S5 
090237-01 

Benzene 

ToKieoe 

Total Xylenes 

0.0050 

0O05O 

Ethyl Benzene 0.0050 

0.0050 

N.D. 

N.D. 

N.D. 

N.O. 

Quality Controt Data 

Report limit MuWptfcaUwt Factor. 1.0 

Data Analyzed: zrrrm 
instalment kSanUtitiatlon: HP-1 

Surrogate Recovery. %: 
(CKiUmtts* 61-108*.) 

89 

Â wiyee fluwfrd APM-D. w6f o ftol <lrtMM)d AMseisfl̂ nMlMDOfa^afft. 

I aottM85.oea «i» 
i 



^ bhb TO 15053986887 P.04 

" • A

 # • 
A S p C I t 1 UO Etteioft Drive, Suite A • Cokirado Spring*, CO 8G907 

Analytical (7t9> 593-9595* FAX (719)593-9951 
_To40-AESrton Drive Matrix Oescdpt: Sofl Received: Aug 20, 1W8f 
ICoWnKJo Springs, CO 80907 Analysis Method. CPA 418.1 Extracted: Aug 24, 1988/ 
|Attention: Frank I . Fame F«at Sample #; 808-0485 Analyzed: Aug 24, 1998 
I Reported: Aug 28, 1998 
jfaeagamM^ i'wiiiii(rviwi^iviv)iirfi?^i^ 

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 
sample Sample Sanpta 
Number Oeaertptton Results 
608-0485 $80237-01 13,000 
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ATL JOB NO. 192063 May 18. 1994 

NARRATIVE REPORT 

FOCUSED SITE INVESTIGATION 

FOR 

BUREAU OF LAND MANAGEMENT 

PROJECT 

I & W HOT OIL SERVICE SOUTH 
EPA CERCLIS NO. NM8141199978 

1.0 INTRODUCTION 

1.1 Purpose 

The purpose of this investigation is to evaluate the I & 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 FSI 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 l&W Hot Oil Service South 
f:\reports\192063.#2 May, 1994 Page 5 

A T L , iisc. 



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 sufficient information 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 fol lowing: 

• 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. 

• Collection of information on the nature and extent of contamination at 
the site. 

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 II) will 
be performed. The basis for the total score and the individual route 
scores will be discussed and justification included. 
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2.0 SITE INFORMATION 

2.1 Location 

The I & W Hot Oil Service, South site is located in Loco Hills, New Mexico. 

The site is in Section 2 1 , 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 j: 
! j 

The site is a trespass site on BLM managed land. The site is approximately ;i 

300 feet by 500 feet (3.4 acres) and contains no structures. The site is fenced wi th j! 

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 jl 

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 J 

underlain by Permo-Triassic Redbeds overlying the Permian Rustler Formation (Kelley, J 

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 j 

The I & W Hot Oil Service South site is a trespass site on BLM managed land, j 

The site had oii field waste deposited on it. The property is south of property owned I 

by I & W Hot Oil Service, Inc. containing storage tanks for oil field waste. ! 

The wastes present are oil sludge likely derived from hot oil treatment of wells !j 

and pipelines. The contamination is present as oil sludge filled pit, shallow puddles, j 

andTnfxtuTeTof oil sludge and sandy soil in the piles and within the large pit. 
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FIGURE 1 

SITE LOCATION MAP 
I & W HOT OIL SERVICE - SOUTH 

LOCO HILLS QUADRANGLE 
NEW MEXICO-EDDY CO. 

7.5 MINUTE SERIES (TOPOGRAPHIC) 
SCALE 1" - 2000* 

NEW MEXICO 

N 

QUADRANGLE LOCATION 

ATL Inc. 
8 



Site information reviewed include the BLM files and the ICF Technology 

Incorporated Preliminary Assessment (PA) report completed September, 1988. The 

fol lowing 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 BLM 10-2001 with an 
estimated volume of TJ 85 cubic yards based on an estimated area of 
10,090 square feet. 

2. A sludge pile at BLM 10-2002 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 BLM 10-2004 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 l&W Hot Oil 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 
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3.0 SITE INVESTIGATION SUMMARY 

Field work at the I & W Hot Oil Service South was performed in accordance ; 

with the Project Work Plan for Loco Hills Landfill and I & W Hot Oil Service South, j 

BLM Contract 1422-N651-C2-3085; May 5, 1993. This FSI attempted to determine 
i 

if the contaminants from previously identified sources had migrated vertically and | 

horizontally. j 

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 ; 
i 

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 i 

during final remedial action. 

Land Survey 

A site land survey and mapping of the I & 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 wi th a scale of ' 

1 " = 3 0 feet. 
I 

Sampling j 

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 j 

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 

i 
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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 

hol low 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 

CME55 drill. The drilling was supervised by ATL's Field Investigator who also kept 

boring logs. 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 wi thout 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-

ZZZZ). BLMXX is the investigation identifier, which for the Loco Hills Landfill and I 

& 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 I & 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 wil l be designated -1ZZZ, 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. 
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TABLE 1 

PARAMETER 
EPA METHOD 

SAMPLE 
MATRIX 

NUMBER 
OF SAMPLES 

NUMBER OF 
EQUIPMENT 

BLANKS 
TOTAL NUMBER 

OF SAMPLES 

PURGEABLE ORGANICS 
8240 SOIL 12 . 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 

j 
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f3 

1 
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X 

BLM10-2001 
BLM10 - 2002 

BLM10 - 4O04 

BLM10-400S 

SLUDGE PILE 

BLM10 - 4006 

-X-

SLUDGE PILE 

-X-

X 

0 BORING LOCATIONS 
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4.0 DATA ANALYSIS/TOXICOLOGY 

4.1 PATHWAYS 

4.1.1 Groundwater 

The site is underlain by 10 to 1 5 f t 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 et al. (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 the 

Dewey Lake Formation as being 200 to 300 f t thick and overlying 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 f t (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, 1 9 8 1 ; 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 
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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 (BLM 10-3001) was drilled in between the Loco Hills Landfill and l&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 

wi th the silty sandstone throughout the 200 ft depth, including a fat (high plasticity), 

hard clay (possibly claystone) from 95 to 105 ft, a clayey silty sand from 105 to 11 5 

f t , 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 member of the Permian 

Rustler Formation is at a depth of approximately 500 f t below ground surface (BLM 

1990 - 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, w i th chloride concentrations exceeding 10,000 mg/L (Reed and Associates, 

There were no wells located for this study within a 4-mile radius of the site 

1981) . 
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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 j 

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. The Caprock geomorphic feature near Maljamar is the outcrop o f i 

the Ogalala Formation closest to the site (Dane and Bachman, 1965). J 

The site is located in an area where fresh ground water is non-existent. In j 

fact, a salt water disposal facility has been permitted for a location just northwest of j 

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 f t per mile, 

wi th 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"6 j 

to less than 1 x 10' 9 cm/sec (Reed and Associates, 1982). Although these were i 

laboratory Geotechnical test results, which are not always reflective of natural ij 

conditions, the results do indicate that vertical migration of water beneath the site 

would be slow (on the order of 9 x 10 f t per day; Reed and Associates, 1982). 
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4.1.2 Surface Water 

The I & 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 f low 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 f low in the Loco Hills area occurs only during intense rainfall 

events. Local arroyos f low 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. 
i 
j 

4.1.3 Soils 

The soil profile at the I & W Hot Oil Service South site consists of 2 to 2Vz feet j! 

of slightly moist reddish-brown silty sand at the surface. Beneath the surface soil is 

a moist tannish white sandy clay with moderate calcareous cementation. This j 

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 ji 

white sandy clay. The reddish-brown clayey sand extends to approximately 14 feet j 

depth. At Boring BLM 10-2003, this soil layer was reported as silty sand. At Boring j 

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. 
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At boring BLM 10-2003, moist brown sandy clay wi th 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 1 5 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. 

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 almost 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. 

Targets: There are no workers at the l&W Hot Oil Service South Site, and 

access to the site is restricted by a fence.. No residences, schools, or day care 

facilities are located within 200 f t of the site. The nearest individual is approximately 

4.1.4 Air 

4.2 TARGETS 

4.2.1 Soil Exposure 
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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 1 5 miles of the l&W Hot Oil 

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 f t 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 nearest individual is approximately 600 f t f rom 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 0 people 

0-0.25 mile 93 people 

0.25 to 0.50 mile -- 81 people 

0.50 to 1.0 mile -- 99 people 

1.0 to 2.0 miles 12 people 

2.0 to 3.0 miles 0 people 

3.0 to 4.0 miles 0 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 I & W Hot Oil Service South site presented in 

Appendix B. Note that the comparison of surface background 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 detection 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 fol lowing establishes that a 

release has occurred: j 

1. On-site concentrations exceed background concentrations by three (3) 

t imes (background greater than detection limit). i 

2. On-site concentrations exceed detection limit when background 

concentration is less than detection limit. 

j 
Background Samples 

The background samples have total chromium at 4.3 to 6.3 times the detection 

limit. Total lead in the background samples is 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 limits. The organic compound 

1,1,2 Trichloroethane were present above detection limit in one (1) background 

sample 4006. 

Location 2001 

At location 2001 , the contaminant levels did not constitute a release by criteria j 
i 

of number 1 or 2. ''\ 

Location 2002 j 

At location 2002, the contaminant levels did not constitute a release by criteria 

of number 1 or 2. 
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Location 2003 

At location 2003, the contaminant levels did not constitute a release by criteria 

of number 1 or 2. 

Location 2004 

At location 2004, the contaminant levels did not constitute a release by criteria 

of number 1 or 2. 

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 

in soils at this location. 
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SOIL CHEMISTRY DATA BY LOCATION 
SITE: BLH1Q 
LOCATION: 2001 
NORTH COORDINATE: UNKNOWN 
EAST COORDINATE: UNKNOWN 
05/25/93 TO 06/30/93 
REPORT OATE: 10/21/93 

to 

SAMPLE DEPTH RANGE UNITS Of PARAMETER DETECTION • DILUTION 
PARAMETER NAME LOG DATE ID <FT) 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 
06/30/93 0009 8.0- 9.0 X 88.8 0.10 RWL 1.0 
06/30/93 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 UG/KG J 3. 6. RWL 1. 

ACETONE 06/30/93 0004 3.0- 4.0 UG/KG B 15. 12. RWL 1. 
06/30/93 0009 8.0- 9.0 UG/KG B 18. 11. RWL 1. 
06/30/93 0016 15.0- 16.0 UG/KG B 10. 10. RWL 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 
06/30/93 0009 8.0- 9.0 MG/KG 135. 10.0 RWL 1.0 
06/30/93 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. 

CALCIUH, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 161000. 59600. RWL 100. 
06/30/93 0009 8.0- 9.0 MG/KG 45900. 548. RWL 1.0 
06/30/93 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 
06/30/93 0009 8.0- 9.0 MG/KG 90.1 10.0 RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 82.2 10.0 RWL 1.0 

CHEMICAL OXYGEN DEMAND 06/30/93 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 
06/30/93 0016 15.0- 16.0 MG/KG 95.3 25.7 RWL 1.0 

CHROMIUM, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 2.4 1.2 RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 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/KG 3.2 2.7 RWL 1.0 

DELTA-BHC 06/30/93 0009 8.0- 9.0 UG/KG J 0.75 4.5 RWL 1.00 
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Notes: 
B = Compound was found in the blank and sample. 
J = Result i s an estimated value below the reporting l i m i t . 



SOIL CHEMISTRY DATA BY LOCATION 
SITE: BLM10 
LOCATION: 2001 
NORTH COORDINATE: UNKNOWN 
EAST COORDINATE: UNKNOWN 
05/25/93 TO 06/30/93 
REPORT DATE: 10/21/93 

SAMPLE DEPTH RANGE UNITS OF PARAMETER DETECTION DILUTION 
PARAMETER NAME LOG DATE ID (FT) MEASURE PVI VALUE LIMIT LAB CODE FACTOR 

DI-N-BUTYL PHTHALATE 06/30/93 0004 3.0- 4.0 UG/KG JB 120. 380. RWL 1. 
06/30/93 0009 8.0- 9.0 UG/KG JB 92. 360. RWL 1. 
06/30/93 0016 15.0- 16.0 UG/KG JB 97. 340. RWL 1. 

DICHLOROMETHANE-METHYLENE CHLORIDE 06/30/93 0004 3.0- 4.0 UG/KG B 11. 6. RWL 1. 

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/KG 3.8 0.34 RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 1.5 0.30 RWL 1.0 

MAGNESIUM, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 2680. 596. RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 2810. 548. RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 520. 508. RWL 1.0 

POTASSIUM, TOTAL 06/30/93 0009 8.0- 9.0 MG/KG 578. 548. RWL 1.0 

SILICON, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 289. 11.9 RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 274. 10.9 RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 149. 10.1 RWL 1.0 

SODIUM, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 637. 596. RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 597. 548. RWL 1.0 

TOTAL ORGANIC CARBON 06/30/93 0004 3.0- 4.0 MG/KG 10400. 571. RWL 1.0 
, 06/30/93 0009 8.0- 9.0 MG/KG 2170. 328. RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 3160. 270. RWL 1.0 

ZINC, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 8.1 2.4 RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 12.4 2.2 RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 5.0 2.0 RWL 1.0 

Table 2 continued 



SOIL CHEMISTRY DATA BY LOCATION 
SITE: BLH10 
LOCATION: 2002 
NORTH COORDINATE: UNKNOWN 
EAST COORDINATE: UNKNOWN 
05/25/93 TO 06/30/93 
REPORT DATE: 10/21/93 

SAMPLE DEPTH RANGE UNITS OF PARAMETER DETECTION DILUTION 
PARAMETER NAME LOG DATE ID (FT) MEASURE PVI VALUE LIMIT LAB COOE 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 RWL 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/KG B 13. • 11. RWL 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/KG 94.2 10.0 RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 91.4 10.0 RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 62.0 10.0 RWL 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. RWL 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/KG 23.6 10.0 RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 22.8 10.0 RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 41.4 10.0 RWL 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- 4.0 MG/KG 2.6 1.2 RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 4.4 1.1 RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 1.6 1.0 RWL 1.0 

COPPER, TOTAL 06/30/93 0009 8.0- 9.0 MG/KG 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/KG JB 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/KG JB 110. 370. RWL 1. 
06/30/93 0016 15.0- 16.0 UG/KG JB 92. 340. RWL 1. 

Table 2 continued 



SOIL CHEMISTRY DATA BY LOCATION 
SITE: BLM10 
LOCATION: 2002 
NORTH COORDINATE: UNKNOWN 
EAST COORDINATE: UNKNOWN 
05/25/93 TO 06/30/93 
REPORT DATE: 10/21/93 

NJ 

SAMPLE DEPTH RANGE UNITS OF PARAMETER DETECTION DILUTION 
PARAMETER NAME LOG DATE ID (FT) MEASURE PVI VALUE LIMIT LAB CODE FACTOR 

DI-N-BUTYL PHTHALATE 06/30/93 0016 15.0- 16.0 UG/KG JB 120. 340. RWL 1. 

DICHLOROMETHANE-METHYLENE CHLORIDE 06/30/93 0016 15.0- 16.0 UG/KG JB 4. 5. RUL 1. 

LEAD, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 2.5 0.33 RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 3.6- 0.33 RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 2.1 0.30 RUL 1.0 

MAGNESIUM, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 3640. 576. RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 3500. 568. RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 871. 504. RUL 1.0 

POTASSIUM, TOTAL 06/30/93 0009 8.0- 9.0 MG/KG 732. 568. RWL 1.0 

SILICON, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 401. 11.5 RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 407. 11.4 RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 196. 10.1 RUL 1.0 

TOTAL ORGANIC CARBON 06/30/93 0004 3.0- 4.0 MG/KG 28700. 909. RUL 1.0 
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. RWL 1.0 

ZINC, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 7.6 2.3 RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 12.3 2.3 RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 5.4 2.0 RUL 1.0 

Table 2 continued 
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SOIL CHEMISTRY DATA BY LOCATION 
SITE: BLM10 
LOCATION: 2003 
NORTH COORDINATE: UNKNOWN 
EAST COORDINATE: UNKNOWN 
05/25/93 TO 06/30/93 
REPORT DATE: 10/21/93 

SAMPLE DEPTH RANGE UNITS OF PARAMETER DETECTION DILUTION 
PARAMETER NAME LOG DATE ID (FT) MEASURE PVI VALUE LIMIT LAB CODE FACTOR 

X SOLIDS 06/30/93 0004 3.0- 4.0 X 92.4 0.10 RUL 1.0 
06/30/93 0009 8.0- 9.0 X 96.7 0.10 RWL 1.0 
06/30/93 0016 15.0- 16.0 X 95.4 0.10 RWL 1.0 

ACETONE 06/30/93 0004 3.0- 4.0 UG/KG B 36. 11. RUL 1. 
06/30/93 0009 8.0- 9.0 UG/KG B 12. . 10. RUL 1. 
06/30/93 0016 15.0- 16.0 UG/KG B 11. 11. RUL 1. 

ARSENIC, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 1.3 1.1 RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 1.5 1.0 RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 1.0 1.0 RUL 1.0 

BICARBONATE 06/30/93 0004 3.0- 4.0 MG/KG 119. 10.0 RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 114. 10.0 RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 157. 10.0 RUL 1.0 

CALCIUM, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 2430. 534. RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 1440. 508. RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 2010. 518. RUL 1.0 

CARBONATE 06/30/93 0004 3.0- 4.0 MG/KG 64.9 10.0 RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 82.7 10.0 RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 83.9 10.0 RUL 1.0 

CHEMICAL OXYGEN DEMAND 06/30/93 0004 3.0- 4.0 MG/KG 31.2 27.0 RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 55.2 25.8 RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 102. 26.2 RWL 1.0 

CHROMIUM, TOTAL 06/30/93 0009 8.0- 9.0 MG/KG 2.0 1.0 RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 4.2 1.0 RUL 1.0 

COPPER, TOTAL 06/30/93 0016 15.0- 16.0 MG/KG 2.9 2.6 RWL 1.0 

DI-N-BUTYL PHTHALATE 06/30/93 0004 3.0- 4.0 UG/KG JB 96. 350. RWL 1. 
06/30/93 0009 8.0- 9.0 UG/KG JB 110. 350. RWL 1. 
06/30/93 0009 8.0- 9.0 UG/KG JB 110. 350. RWL 1. 
06/30/93 0016 15.0- 16.0 UG/KG JB 86. 350. RWL 1. 

Table 2 continued 



SOIL CHEHISTRY DATA BY LOCATION 
SITE: BLH10 
LOCATION: 2003 
NORTH COORDINATE: UNKNOWN 
EAST COORDINATE: UNKNOWN 
05/25/93 TO 06/30/93 
REPORT DATE: 10/21/93 

NJ 
00 

SAMPLE DEPTH RANGE UNITS OF PARAMETER DETECTION DILUTION 
PARAMETER NAME LOG DATE ID (FT) MEASURE PVI VALUE LIMIT LAB CODE FACTOR 

D1CHLOROMETHANE-METHYLENE CHLORIDE 06/30/93 0004 3.0- 4.0 UG/KG B 11. 5. RWL 1. 
06/30/93 0009 8.0- 9.0 UG/KG B 9. 5. RWL 1. 
06/30/93 0016 15.0- 16.0 UG/KG B 9. 5. RWL 1. 

LEAD, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 2.5 0.32 RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 1.9 0.31 RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 4.0 0.30 RUL ' 1.0 

MAGNESIUM, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 3080. 534. RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 2320. 508. RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 1540. 518. RWL 1.0 

POTASSIUM, TOTAL 06/30/93 0016 15.0- 16.0 MG/KG 838. 518. RWL 1.0 

SILICON, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 335. 10.7 RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 306. 10.2 RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 292. 10.4 RUL 1.0 

TOTAL ORGANIC CARBON 06/30/93 0004 3.0- 4.0 MG/KG 22000. 909. RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 7910. 455. RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 98.3 75.2 RWL 1.0 

ZINC, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 4.7 2.1 RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 6.2 2.0 RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 16.8 2.1 RUL 1.0 

Table 2 continued 
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SOlC CHEMISTRY DATA BY LOCATION 
SITE: BLM10 
LOCATION: 2004 
NORTH COORDINATE: UNKNOWN 
EAST COORDINATE: UNKNOWN 
05/25/93 TO 06/30/93 
REPORT DATE: 10/21/93 

NJ 
10 

SAMPLE DEPTH RANGE UNITS OF PARAMETER DETECTION DILUTION 
PARAMETER NAME LOG DATE ID (FT) MEASURE PVI VALUE LIMIT LAB CODE FACTOR 

X SOLIDS 06/30/93 0004 3.0- 4.0 X 93.3 0.10 RWL 1.0 
06/30/93 0009 8.0- 9.0 X 91.5 0.10 RWL 1.0 
06/30/93 0016 15.0- 16.0 X 90.4 0.10 RWL 1.0 

1,1,2-TRICHLOROETHANE 06/30/93 0009 8.0- 9.0 UG/KG J 3. 5. RWL 1. 

ACETONE 06/30/93 0004 3.0- 4.0 UG/KG B 19. 11. RWL 1. 
06/30/93 0009 8.0- 9.0 UG/KG B 20. 11. RWL 1. 
06/30/93 0016 15.0- 16.0 UG/KG B 22. 11. RWL 1. 

AROCLOR-1254 06/30/93 0004 3.0- 4.0 UG/KG JB 34. 86. RWL 1.00 
06/30/93 0016 15.0- 16.0 UG/KG JB 38. 84. RWL 1.00 

ARSENIC, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 1.6 1.1 RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 4.8 1.1 RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 2.4 1.1 RWL . '-° 

BICARBONATE 06/30/93 0004 3.0- 4.0 MG/KG 139. 10.0 RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 120. 10.0 RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 133. 10.0 RWL 1.0 

CALCIUM, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 1030. 492. RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 3890. 541. RWL 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 RWL 1.0 

CHEMICAL OXYGEN DEMAND 06/30/93 0004 3.0- 4.0 MG/KG 110. 26.8 RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 85.3 27.3 RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 31.9 27.7 RWL 1.0 

CHROMIUM, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 4.8 0.98 RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 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 7.3 2.7 RUL 1.0 
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Table 2 continued 



SOU riluHtSTRY DATA BY LOCATION 
SITt: liLNIO 
LOCATION: 2004 
NORTH COORDINATE: UNKNOWN 
EAST COORDINATE: UNKNOWN 
05/25/93 TO 06/30/93 
REPORT DATE: 10/21/93 

SAMPLE DEPTH RANGE UNITS OF PARAMETER DETECTION DILUTION 
PARAMETER NAME LOG DATE ID (FT) MEASURE PVI VALUE LIMIT LAB COOE FACTOR 

Dl-N-BUTYL PHTHALATE 06/30/93 0004 3.0- 4.0 UG/KG JB 70. 350. RWL 1. 
06/30/93 0009 8.0- 9.0 UG/KG JB 120. 350. RUL 1. 
06/30/93 0016 15.0- 16.0 UG/KG JB 100. 350. RWL 1. 

DICHLOROHETHANE-METHYLENE CHLORIDE 06/30/93 0009 8.0- 9.0 UG/KG B 12. 5. RUL 1. 
06/30/93 0016 15.0- 16.0 UG/KG B 17.- 5. RUL 1. 

LEAD, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 3.8 0.32 RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 6.7 0.32 RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 4.7 0.33 RUL 1.0 

MAGNESIUM, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 608. 492. RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 1390. 541. RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 1800. 534. RWL 1.0 

POTASSIUM, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 672. 492. RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 1040. 541. RWL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 1220. 534. RWL 1.0 

SILICON, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 290. 9.8 RWL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 331. 10.8 RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 390. 10.7 RUL 1.0 

SODIUM, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 887. 492. RUL 1.0 

TOTAL ORGANIC CARBON 06/30/93 0004 3.0- 4.0 MG/KG 812. 60.4 RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 311. 66.4 RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 928. 70.9 RUL 1.0 

ZINC, TOTAL 06/30/93 0004 3.0- 4.0 MG/KG 10.4 2.0 RUL 1.0 
06/30/93 0009 8.0- 9.0 MG/KG 11.7 2.2 RUL 1.0 
06/30/93 0016 15.0- 16.0 MG/KG 12.8 2.1 RUL 1.0 

Notes: 
B = Compound was found in the blank and sample. 
J = Result i s an estimated value below the reporting li m i t . 

Table 2 concluded 
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SOIL CHEMISTRY DATA BY LOCATION 
SITE: BLMIO 
LOCATION: 4004 
NORTH COORDINATE: UNKNOWN 
EAST COORDINATE: UNKNOWN 
05/25/93 TO 06/30/93 
REPORT DATE: 10/21/93 

PARAMETER NAME LOG DATE 
SAMPLE 

ID 
DEPTH RANGE 

(FT) 
UNITS OF 
MEASURE 

PARAMETER 
PVl VALUE 

DETECTION 
LIMIT LAB CODE 

DILUTION 
FACTOR 

X SOLIDS 05/26/93 0001 0.5- 1.0 X 99.1 0.10 RUL -

BICARBONATE 05/26/93 0001 0.5- 1.0 MG/KG 321. 10.0 RUL -

CALCIUM, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 2320. , 440. RUL 1.0 

CARBONATE 05/26/93 0001 0.5- 1.0 MG/KG 40.2 10.0 RUL -

CHEMICAL OXYGEN DEMAND 05/26/93 0001 0.5- 1.0 MG/KG 296. 25.1 RUL 1.0 

CHROMIUM, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 3.8 0.88 RUL 1.0 

DI-N-BUTYL PHTHALATE 05/26/93 0001 0.5- 1.0 UG/KG JB 130. 340. RUL 1. 

LEAD, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 4.2 0.29 RUL 1.0 

MAGNESIUM, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 537. 440. RUL 1.0 

POTASSIUM, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 655. 440. RUL 1.0 

SILICON, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 560. 8.8 RUL 1.0 

TOTAL ORGANIC CARBON 05/26/93 0001 0.5- 1.0 MG/KG 2370. 177. RUL 1.0 

ZINC, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 11.1 1.8 RUL 1.0 
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Notes: 
B = Compound was found in the blank and sample. 
J = Result i s an estimated value below the reporting limit, 
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SOIL CHEMISTRY DATA BY LOCATION 
SITE: BLM10 
LOCATION: 40OS 
NORTH COORDINATE: UNKNOUN 
EAST COORDINATE: UNKNOWN 
05/25/93 TO 06/30/93 
REPORT OATE: 10/21/93 

NJ 

PARAMETER NAME LOG DATE 
SAMPLE 
ID 

DEPTH RANGE 
(FT) 

UNITS OF 
MEASURE 

PARAMETER 
PVl VALUE 

DETECTION 
LIMIT LAB CODE 

DILUTION 
FACTOR 

X SOLIDS 05/26/93 0001 0.5- 1.0 X 99.3 0.10 RUL -

ARSENIC, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 0.99 0.91 RUL 1.0 

BICARBONATE 05/26/93 0001 0.5- 1.0 MG/KG 231. 10.0 RUL -

CALCIUM, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 1360. 444. RUL 1.0 

CARBONATE 05/26/93 0001 0.5- 1.0 MG/KG 20.1 10.0 RUL -

CHEMICAL OXYCEN DEMAND 05/26/93 0001 0.5- 1.0 MG/KG 271. 25.1 RUL 1.0 

CHROMIUM, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 4.0 0.89 RUL 1.0 

DI-N-BUTYL PHTHALATE 05/26/93 0001 0.5- 1.0 UG/KG JB 35. 340. RUL 1. 

LEAD, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 3.0 0.27 RUL 1.0 

MAGNESIUM, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 510. 444. RUL 1.0 

POTASSIUM, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 744. 444. RUL 1.0 

SILICON, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 474. 8.9 RUL 1.0 

TOTAL ORGANIC CARBON 05/26/93 0001 0.5- 1.0 MG/KG 2080. 127. RUL 1.0 

ZINC, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 18.8 1.8 RUL 1.0 
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SOIL CHEMISTRY DATA BY LOCATION 
SITE: BLM10 
LOCATION: 4006 
NORTN COORDINATE: UNKNOWN 
EAST COORDINATE: UNKNOWN 
05/25/93 TO 06/30/93 
REPORT DATE: 10/21/93 

U) 
LJ 

PARAMETER NAME LOG DATE 
SAMPLE 
ID 

DEPTH RANGE 
(PT) 

UNITS OF 
MEASURE 

PARAMETER 
PVl VALUE 

DETECTION 
LIMIT LAB CODE 

DILUTION 
FACTOR 

X SOLIDS 05/26/93 0001 0.5- 1.0 X 99.4 0.10 RWL -

1,1,2-TRICHLOROETHANE 05/26/93 0001 0.5- 1.0 UG/KG 6. 5. RWL 1. 

ARSENIC, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 1.2 0.89 RWL 1.0 

BICARBONATE 05/26/93 0001 0.5- 1.0 MG/KG 231.' 10.0 RWL -

BIS(2-ETHYLHEXYL)PHTHALATE 05/26/93 0001 0.5- 1.0 UG/KG J 50. 330. RWL 1. 

CALCIUM, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 1300. 455. RWL 1.0 

CARBONATE 05/26/93 0001 0.5- 1.0 MG/KG 20.1 10.0 RWL -

CHEMICAL OXYGEN DEMAND 05/26/93 0001 0.5- 1.0 MG/KG 291. 25.1 RWL 1.0 

CHROMIUM, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 5.7 0.91 RUL 1.0 

Dl-N-BUTYL PHTHALATE 05/26/93 0001 0.5- 1.0 UG/KG JB 76. 330. RWL 1. 

LEAD, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 3.2 0.27 RUL 1.0 

MAGNESIUM, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 811. 455. RUL 1.0 

POTASSIUM, TOTAL 05/26/93 0001 0.5- 1.0 MO/KG 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 05/26/93 0001 0.5- 1.0 MG/KG 2370. 118. RUL 1.0 

ZINC, TOTAL 05/26/93 0001 0.5- 1.0 MG/KG 15.0 1.8 RUL 1.0 
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Notes: 
B = Compound was found in the blank and sample. 
J = Result i s an estimated value below the reporting limit, 

tr1 
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Table 3 concluded 



5.0 SUMMARY AND CONCLUSIONS 

The I & W Hot Oil Service, South FSI attempted to gather data necessary to 

migration pathways. Additionally, information was collected to confirm target jj 

populations and environments potentially at risk from the site. Previous investigation •) 

information was also utilized in the evaluation process. ! 

I & W Hot Oil Service South site had an unknown quantity of oil field waste h 

deposited on the property. The oil field waste consisted of approximately 2164 y d 3 jj 

of oil sludge and soil mixture dumped in four (4) locations. A chain link fence was jj 

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. 

Even though the borehole samples had detectable levels of metals and organics, the 

levels detected were similar to the background samples, thus the quantities j 

encountered are riot considered to be releases. 

There are no targets for surface water and groundwater migration from the 

site. ; 

evaluate the site as a candidate for the NPL. Soil samples were collected and jj 

analyzed to characterize the types of substances deposited at the site and potential jl 
l ; 
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